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Iheae  things,  now  that  the  claims  of  hygiene  are  widely  recoguizcd,  as  it 
na  twenty  years  ago.  But  it  is  impossible  too  often  or  too  Btrougly  to  call 
■ttention  to  them.  The  American  climate,  or  climates  (for  there  are  inmiy), 
haw  marked  peculiarities,  which,  however,  it^qnire  only  common-sense 
pri"cantiona  to  render  them  innocuous  or  even  invigorating.  Wiicnever  a 
child  thrives  poorly,  has  clironio  dyspepsia,  and  is  pale  and  thin,  a  <aircf'ul 
study  of  the  clothing  must  be  made.  The  underclotiiing  throughout  the 
Tear  roust  he  of  wool,  or  of  merino  containing  a  large  proportion  of  wool, 
Uie  weight  being  of  touree  adapted  to  the  season.  Slippers  and  low  shoes 
most  be  esthcwcfl,  for  the  prcjservation  of  the  warmth  of  tlie  feet  and  legs  is 
fnpecially  important. 

Nothing  is  more  valuable  for  children  tlian  to  become  accustomed  to  a 
dmly  vpongo-bath  with  cfx)l  water,  followed  by  brisk  friction  with  a  stout 
tawcL  This  should  begin  not  later  than  at  the  age  of  four  years.  The 
cfaiU  may  at  first  b<-  taken  off  by  adding  a  little  warm  water,  but  it  will 
■oon  become  easy  and  pleasant  to  use  it  the  year  round  of  the  temperature 
of  the  sleeping-room.  Few  children  will  become  dyspeptic  whose  diet  is 
reasonably  wholesome  and  who  chew  their  fooil  properly,  who.se  dross  is 
•uttablc.  and  who  are  accustomed  to  the  daily  sponge-bath,  with  plenty  of 
oot-of-door  exercise. 

But  when  we  are  called  to  treat  digestive  disorders  in  children  whose 
p^ncnU  health  has  suffered  in  consequence,  it  is,  of  course,  necessary  to  use 
cwp  in  directing  the  proper  kind  and  frequency  of  bathing.  It  may  he 
aeocacnry  to  restrict  it  at  first  to  partial  sponging  with  warm  water,  followed 
by  general  friction  with  a  dr\'  salted  towel ;  but  as  soon  as  may  be  safe  it  is 
dnimble  to  secure  the  tonic  etfe<'t  of  the  general  cool  sjjouging.  In  cases 
of  more  serious  grade,  where  there  is  marked  catan-h  with  great  atony  of 
tlw  system,  it  is  important  to  use  daily  inunction,  with  occasional  sponge- 
baths  with  hot  water  and  alcohol. 

It  is  difficult  to  determine  the  proper  amount  of  exercise  for  children, 
whether  well  or  ailing.  Their  uncontn)llable  restlessness  in  health  prompts 
thom  to  as  much  as  or  more  than  is  gcxxl  for  them.  Not  a  few  casci*  of  dys- 
pipRa  nsult  from  indulgence  in  such  constant  activity  as  leaves  too  little 
nervotis  energy  for  vigorous  digestion.  Especially  is  this  tnie  of  exercise 
•oon  after  meals,  which  all  observations  show  to  retarfl  this  process.  But  in 
dyspepsia  the  child  is  often  languid  and  indisposed  to  play  or  exercise;  in 
which  case  it  is  essential  to  secure  a  proper  amount  of  regular,  gentle  exercise, 
oat  of  dfiors  in  fine  weather  and  in-doors  if  inclement.  Walking,  riding  a 
veloeiptfle,  horselwck-riding,  and  light  home  gymnastics  are  8|^>ccially  reconi- 
ineDd<xi.  The  amount  and  kind  of  such  exercise  must  be  determined  by  the 
tgtf  taste,  and  opiK)rtunitics  of  the  patient,  and  equally  so  by  the  influenoe 
npon  the  circulation,  appetite,  and  sleep. 

Abundant  rest  must  be  insisted  upon.  The  child  should  retire  early, 
■od  shmild  always  take  a  nap  or  a  rest  after  the  mid-<iay  mm).  In  all 
where  there  is  febrile  action,  and  especially  during  the  recurring  spells 
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of  increasing  irritation  with  vomiting  and  diarrhoea,  the  child  most  be  kept 
in  bed  until  his  usual  condition  is  fully  regained. 

It  is  impossible  to  discuss  fully  the  details  of  the  diet,  but  some  general 
observations  may  be  made.  The  meals  must  be  regular,  must  be  eaten 
slowly,  and  every  mouthful  must  be  thoroughly  masticated.  In  cases  of 
severe  catarrhal  type  (chronic  gastric  or  gastro-intestinal  catarrh)  and  duriiog 
the  acute  exacerbations  of  irritation  which  occur  in  many  atonic  cases,  it  is 
necessary  to  restrict  food  rigidly,  and  for  the  most  part  to  liquids,  until  the 
vomiting  and  extreme  gastric  sensitiveness  are  allayed ;  after  which  a  gradual 
return  is  to  be  made  to  the  diet  proper  for  the  more  chronic  condition. 

It  is  often  necessary  to  allow  considerable  variety,  as  an  insistence  on 
monotony  may  breed  disgust  But  the  variety  should  be  only  in  the  range 
allowed  for  successive  days  or  weeks ;  at  no  one  meal  should  strict  simplicity 
be  departed  from.  Thus  it  is  always  necessary  to  write  out  a  bill  of  fare, 
Btatiug  the  hours,  articles,  and  amounts  of  each  meal.  Otherwise,  with  the 
best  intentions  on  the  part  of  the  mother  or  nurse,  the  whims  or  persua- 
non  of  the  child  will  insure  imprudence.  As  a  rule,  food  should  be  taken 
four  times  daily  :  occasionally  it  will  be  found  that  more  thorough  digestion 
is  secured  by  limiting  the  meals  to  three,  and  not  rarely  it  is  necessary  for 
longer  or  shorter  periods  to  give  food  in  smaller  amounts  and  at  shorter 
intervals. 

It  is  necessary  to  determine  whether  the  digestion  of  starchy  foods  is 
specially  defective.  This  is  the  most  common  type  of  indigestion  in  chil- 
dren :  so  that,  as  a  rule,  the  dietary  should  include  very  few  farinaceous 
articles.  This  is,  however,  only  a  general  rule,  and  there  are  many  excep- 
tions to  it.  In  proportion  as  there  are  evidences  of  fermentation  the  above 
n>le  is  valid.  Then  there  are  cases,  and  they  probably  constitute  a  lai^ 
majority,  which  can  he  rapidly  benefited  by  a  diet  chiefly  composed  of  soft;- 
boilcd  cgga ;  fiuoly-minccd  lean  meat ;  raw  oysters ;  light  broths ;  a  little 
green  v(^'tablc,  such  as  spinach,  cauliflower,  stewed  celery,  asparagus-tips, 
or  raw  tomato ;  and  vcrj'  little  starchy  food,  and  only  in  the  form  of  soda- 
crackers,  stale  bread  toasted,  and  rice ;  and  fur  beverages,  hot  water  and  hot 
milk,  seiKirnte  or  mixed ;  peptonized  milk  ;  milk  containing  Mellin's  food ; 
milk  and  lime-water,  or  rennet  whey.  Again,  there  are  cases  in  which 
neither  eggs  nor  milk  can  be  taken,  where  the  child  wastes  when  restricted 
to  meat  and  broths,  and  where  it  is  found  best  to  give  at  the  morning  and 
eveuiug  meals  carefully-cooked  (and,  if  necessarj',  peptonized)  mush,  and  at 
dinner  mealy  potato  either  roa^sted  or  first  boiled  and  then  baked ;  together 
with  stale  bread-and-butter,  which  is  most  wholesome  when  the  bread  is  cut 
thin  and  the  small  amount  of  butter  is  gently  rubbed  into  it,  instead  of 
being  smimred  over  it  as  is  usual.  The  soft  part  of  oysters,  raw  or  broiled, 
fish,  lx>ilotl  or  broiled,  beef,  mutton,  chicken,  game,  are  all  well  received  in 
most  cases.  There  is,  indeed,  rarely  any  difliculty  in  providing  a  sufficient 
variety  of  simple  meals,  each  consisting  of  ven*  few  articles,  if  only  the 
subject  receives  that  sliare  of  attention  which  its  importance  demands. 
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of  these  disorders  is  even  greater  in  children  than  in  adults :  they  constitute 
by  far  the  larger  part  of  all  chronic  ailments  in  the  former.  The  forms  do 
not  diifer  materially,  but  obviously  it  is  less  easy  in  children  tlian  in  adults 
to  classify  individual  cases  of  dyspepsia,  as,  for  instance,  atonic,  nervous, 
or  catarrhal.  The  chief  reasons  for  this  are  the  wide  range  of  the  sympa- 
thetic phenomena,  the  necessity  of  depending  chiefly  upon  objective  symp- 
toms, the  difficulty  of  studying  critically  the  gastric  secretions  by  means  of 
lavage,  and  the  frequency  with  which  gastric  catarrh  sooner  or  later  appears 
as  an  element  in  the  case.  Consequently,  in  this  article  the  only  division 
made  will  be  into  the  acute  and  the  chronic  or  habitual  form  of  dyspepsia ; 
and  under  each  of  these  attention  will  be  called  to  the  peculiarities  whidi 
present  tlicmselves  in  infants  and  in  older  children. 

Causes. — Defects  of  feeding  are  the  most  common  causes ;  but  scarcely 
less  important  are  errors  in  hygiene,  especially  concerning  dress,  exercise, 
bathing,  and  ventilation.  Constitutional  disorders,  such  as  anaemia,  rickets, 
scrofula,  and  lithsmia,  often  the  result  of  inherited  peculiarities,  frequently 
act  as  predisposing  causes.  Close  attention  should  be  paid  to  the  mode 
of  action  of  these  causes,  as  successful  treatment  invariably  involves  their 
detection  and  removal. 

In  suckling  infants  indigestion  results  chiefly,  of  course,  from  an  un- 
healthy state  of  the  milk  of  the  nurse  or  from  the  premature  use  of  arti- 
ficial food.  If  the  child  has  a  wet-nurse  the  breast  may  be  too  old  for  the 
in&nt,  or  the  health  of  the  mother  or  nurse  may  be  so  poor  that  the  quality 
of  the  milk  suffers.  It  is  not  usual  for  the  diet  of  a  nursing  woman  to 
affect  her  milk  materially,  but  it  does  in  some  cases ;  and  if  the  child  has 
indigestion  this  question  should  be  examined.  Fixed  rules  cannot  be  laid 
down  on  this  subject.  It  may  even  happen  that  the  breast  is  of  the  right 
age,  tlie  nurse's  health  excellent,  and  the  milk  of  apparently  good  quality, 
and  yet,  owing  to  some  peculiarity  of  the  digestive  juices  of  the  child,  indi- 
gestion results. 

The  supply  of  milk  is  oflen  scanty,  and  then,  without  evident  dyspeptic 
symptoms,  a  process  of  wasting  or  atrophy  ensues,  which  may  be  mistaken 
for  the  result  of  indigestion.  On  the  other  hand,  the  supply  may  be  exces- 
sive, and,  if  the  nipple  delivers  it  freely  or  the  child  Bucks  vigorously,  an 
undue  amount  is  swallowed.  Usually  tbe  surplus  is  promptly  rejected ; 
and  this  form  of  vomiting  or  r^;ui^tation  is  beneficiid,  and  may  avert  the 
fermentation  and  gastric  irritation  which  otherwise  ensue. 

More  commonly  the  indigestion  cannot  be  charged  to  the  breast-milk, 
but  is  due  to  the  fact  that  artificial  food  in  undue  proportion  or  of  improper 
quality  is  given  to  the  infant.  Indeed,  it  seems  a  matter  of  wonder  that 
more  damage  is  not  done,  in  view  of  the  ignorant  and  reckless  experiment- 
ing we  often  meet  with.  If  the  supply  of  breast-milk  is  actually  scanty, 
the  deficiency  should  be  made  up  with  cow's  milk  properly  diluted  and 
carefully  sterilized.  If,  unfortunately,  the  mother  cannot  suckle  her  child, 
a  wet-nurse  is  to  be  secured  at  onue^  if  possible.    If  this  is  impracticablei 
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the  artificial  diet  to  be  used  should   be  prcscribt.'d  by  the  physician  in 
aooordance  with  the  principle  elsewhere  formulated. 

In  older  children  also,  dietetic  errors  are  frecjuent  causes  of  dyspejwia. 
The  mastication  of  the  food  now  becomes  of  great  importance.  If  this 
«aw.utiiil  element  in  normal  digestion  is  negle<ted,  gastric  disorder  must 
•oooer  or  later  l»e  induced.  Irregularity  of  meals,  undue  variety  of  food, 
the  prematare  use  of  tea,  coffee,  or  spices,  the  unlimited  use  of  ice-water, 
of  fruit,  or  of  sweets,  the  jwrnicious  habit  of  eating  candy,  cake,  or  fruit 
bctM'een  meals, — such  errors  are  respt)nsible  for  a  vast  amount  of  dyspepsia 
in  childhood,  and  for  an  infinity  of  ill  health  subsequently. 

But  neither  at  this  age  nor  in  infants  arc  diet<^'tic  errors  to  be  regarded 
as  the  Bole  causes  of  the  indigestions  which  are  of  such  common  occurrence. 
A  vigf>rous  stomach  will  tolerate  much  abuse  even  at  an  early  age.  But 
if  the  mucous  membrane  has  been  rejx^tedly  congested,  owing  to  sudden 
dieckiog  of  the  cutaneous  circulation  from  iraprudcut  exposure,  from  in- 
sufficient clothing,  or  from  too  rapid  cooling  of  the  body  when  overheated 
bv  play,  a  condition  of  weakness  and  irritability  is  develojMxl  which  enables 
emnparativcly  slight  dietetic  errors  to  jiroduce  severe  .symptoms,  and  wliieii 
pies  on  rapidly  to  the  establishment  of  sul)acutc  catarrh.  It  is  enough  to 
nwotioD  such  causes  to  insure  a  recognition  of  their  frequent  operation. 

It  must  further  1k>  remembered  that  at  all  periods  of  childliood  there  is 
gnat  liability  to  the  pretl imposing  causes  of  dyspepsia.  The  inheritance  of 
■natomical  or  physiological  defects  may  show  itself  in  this  way.  A  acrofu- 
lons  or  gouty  or  rheumatic  diathesis  may  disjxtse  to  faults  of  digestion  and 
of  assimilation.  The  neglect  of  sanitary  precautions  as  to  air,  light,  ex- 
♦Jcise,  the  depressing  influence  of  dentition,  and  the  exhausting  drain  of 
rapid  gro%rth  and  development,  reduce  ner\'oua  force  and  resisting  power, 
favor  derangement  of  the  complicatetl  functions  of  digestion.  The 
te  ailments  and  the  sjwcific  fevers  so  common  in  childhood  are  apt  to 
leave  behind  extreme  sensitiveness  of  the  sj-stem,  and  especially  of  the 
alimentary  mucous  membrane,  even  if  a  catarrhal  process  has  not,  as  is  often 
the  case,  been  initiatctl.  Such  considerations  indicate  the  varied  nature  of 
the  causes  of  dysjiepsia  in  childhood  and  impress  strongly  the  need  of  oon- 
.f^aiit  vigilance  to  avoid  its  wcurrence. 

Pathology. — As  already  stated,  there  must  be  recognized  in  many  cases 
of  dyfjiepsia  a  state  of  lowered  nervous  force.  This  of  itself  may  directly 
indun;  digestive  failure,  or  it  may  merely  serve  to  predispose  thereto  ;  while 
in  all  coses  the  nervous  debility  will  bo  incrcasetl  by  the  lack  of  a.ssiuiila- 
tion  and  by  the  drain  due  to  the  prolonged  refle.x  irritation.  There  exist 
also  defects,  quantitative  and  qualitative,  in  the  gastric  secretions,  wliich 
!  doubtless  analogous  to  those  with  which  we  are  becoming  familiar  from 
wit  chcniiral  studies  in  the  dyspepsias  of  adults.  There  are  marked  and 
important  >'ariations  in  the  blood-su])ply,  and  in  the  tonicity  of  the  gastric 
1*  and  especially  of  the  muscular  layer.     I^astly,  and  most  serious  of 

there  are  the  lesions  of  catarrhal  inflammation.     The  mucous  mem- 
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brane  becomes  congested  in  patches :  it  is  somewluit  thickened,  and  in  some 
cases  tbe  follicles  are  eularged  so  as  to  give  au  appearance  of  slight  rough- 
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brane  may  be  diminished,  though  much  care  is  needed  to  avoid  confounding 
this  with  the  results  of  post-mortem  maceration,  which  explains  most  of 
the  softening  of  the  stomach.  On  the  other  hand,  in  severe  cases  of  long- 
standing catarrh  the  mucous  membrane  is  uf  a  grayish  or  light  slate  color 
and  may  be  thicker  and  firmer  than  normal.  The  secretion  of  mucus  is 
increased  ;  the  surface  is  covered  with  thick  and  tenacious  layers  of  it.  On 
tlie  other  hand,  the  gastric  juice  is  apt  to  be  les.sened  in  amount,  or  at  least 
to  be  deficient  in  jieptic  strength.  The  impairment  of  tlie  muscular  tone 
of  the  walls,  and  tiie  fermentation  of  the  mucus  and  food  which  the  stomach 
ountains,  oft«n  induce  dilatation  even  to  marked  degrees. 

Symptoma. — Acute  or  accidental  indigestion  in  infants  causes  weakness, 
with  jKillor  of  the  face,  and  restlcssucss,  with  moaning  cries  or  with  scream- 
ing at  the  least  disturbance.  The  skin  may  be  hot  and  dry,  or  there  may- 
be nausea,  with  a  rela.xed,  cool  surface.  Sleep  is  broken  and  restless.  The 
alxlomen  is  distemic*]  with  flatus  and  the  epigastrium  is  tender.  Vomiting 
of  s<jur,  cuixlled  milk  occurs,  and  is  followed  by  relief.  The  attack  may 
be  cut  short  when  the  stomach  is  thus  emptietl ;  but  if  the  irritation  of  the 
mucous  membrane  is  greater,  vomiting  will  continue,  and  the  matter  re- 
jpctctl,  with  painful  R-tching,  will  consist  of  bilc-staiue«l,  watery  mucus. 
Some  elevation  of  temjwrature  (101°  or  102°  F.)  will  occur  in  these  cases  for 
a  short  time.  The  bowels  are  usually  ajustijiated,  but  towards  the  close  of 
the  attack  some  diarrhrea  may  occur,  either  because  undigested  food  has 
{Missed  into  tbe  intestines  or  because  the  intestinal  mucous  membrane  also 
has  been  affected  by  the  imprudent  exposure  which  produced  the  attack. 
The  symptoms  subside  in  from  twenty-four  to  sixty  hours,  but  the  stomach 
remains  sensitive  for  a  few  days  longer. 

In  older  children  these  attacks  may  Iw  more  severe,  es]x>cially  if,  in 
addition  to  the  irritation  caused  by  indigestible  and  fcrmcuting  inod,  there 
are,  as  so  often  hap|>ens,  congestion  and  catarrh  (if  the  stumacli  produced 
by  atmospheric  influences.  To  these  more  serious  attai'ks  a  sc>i>anitc  section 
is  devoted,  under  the  heading  of  Acute  Gastric  Catarrh  (sec  Jiage  33). 

There  ai"e,  however,  many  mild  cases,  of  short  dumtion  and  with  slight 
general  disturbance.  Within  a  few  hours  or  a  day  after  eating  excessively 
or  im])ntd<nitlv,  the  child  l>ecoiues  languid  and  chilly,  grows  drowsy,  and 
complains  of  headache  and  pain  in  the  stomach.  If  vomiting,  fortuiiiitcly, 
occur,  the  attack  may  lie  pmniptly  broken  up,  just  as  in  infants.  But  if 
the  oftcnding  mattei-s  are  ix>taine<l,  fever  ensues,  with  ra]>id,  bminding  pulse, 
hot,  diy  skin,  tender,  full  epigastrium,  coiited  tongue,  and  marked  thirst. 
The  l)owels  are  «»nsti|M»tc«l ;  tlie  urine  is  scanty,  htgh-coloretl,  and  turbid. 
Such  symptoms  gradually  suliside,  the  stomach  regains  its  tone,  and  ap|>ctite 
returns  :  the  child  remains  weak  and  pale  for  a  few  days,  but  regains  its  usual 
health  in  the  course  of  three  to  six  days.     If  the  child  has  a  predisposition 
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convulsions,  such  attacks  may  induce  them.  I  liavc  known  a  niimt)er  of 
rhildrcn  who  for  several  years  had  occasional  spells  of  acute  dysjjojisia,  and 
had  one  or  more  convulsions  with  each  such  s]K'1I,  until  hy  the  aduption 
of  suitable  hygienic  rules  the  disturbances  of  digestion  were  avoidp<l  and 
the  convulsions  did  not  retmr.  In  certain  families  this  association  lias 
shown  itiw'lf  in  several  children  successively,  in  consequence  either  of  undue 
nervous  mobility  or  of  a  tendency  to  lithiemia  with  tiie  prtidiiction  of 
irntnting  ptomaines.  These  severe  nervous  symptoms  may  attend  gastric 
attacks  of  apparent  mildness.  They  are  due  more  to  the  prctlisjKJsing 
tendency  than  to  the  gravity  of  the  exciting  cause. 

Chriinic  dysj>ej)eia  or  habitual  indigestion  o<«urs  likewise  at  all  ages.  It 
nttv  exist  almost  from  birth,  or  come  on  insidiously  at  a  later  date ;  but  in 
nuuiy  ruses  it  is  preceded  by  a  scries  of  attacks  of  acute  indigestion,  ixx-ur- 
ring  at  shorter  and  shorter  intervals  aud  induced  by  milder  and  milder 
ouises  tm  the  resisting  power  of  the  system  is  reduced  and  the  mucous  mem- 
brane of  the  stomach  becomes  more  constantly  the  seat  of  catarrhal  irrita- 
tion, with  impairment  of  its  functions. 

The  effect  upon  the  child  varies  much,  according  to  the  amount  of  nour- 
ishment which,  though  with  difficulty  and  distress,  is  cxtnu'tetl  from  the 
food  ingestetl.  Some  children  despite  marked  dys|>eptic  SA'mptoms  grow 
&irly  Well,  tJiough  they  Ixxjome  pale  and  flabl>y.  Hut  otliers  are  unable  to 
kee]>  |nce  with  the  demands  on  their  nutritiun,  and  grow  thin,  with  pinched 
dieek)*,  projecting  cheek-lMjnes,  and  siniill  muscles,  though  the  aUlomen  may 
tpix-nr  full,  owing  to  flatulent  distention.  The  most  extreme  degrees  of 
atniphy  or  wasting  are  seen  in  puny  infants  who  are  fed  on  an  insuffi- 
cient amount  of  milk  with  largo  admixture  of  inappropriate  stairiiy  fiKjd. 
Still,  we  may  encouutcr  iu  older  children  startling  degrees  of  emaciation, 
BDch  as  Gull  has  descrilicd  under  the  uamc  of  anorexia  ner\'osa,  dependent 
ioiely  upon  chronic  catarriiai  flys[wj).'<ia. 

Young  infants  witii  habitual  indigestion  sleep  ladly,  are  jKH?vish,  and 
often  crj'  violently :  they  are  csjKxially  restless  aud  troublesome  at  night. 
The  skin  is  pale,  wrinkhfl,  and  not  rarely  presents  eniptions.  The  extremi- 
ticB  are  cool ;  the  fontanel  is  level  or  depresswl.  The  apfX'tite  may  be  im- 
ptirt^,  so  that  the  child  <an  be  feci  <mly  with  gresit  difficulty  ;  or  there  may 
be  *  craving  thirst  or  appetite  which  leads  him  to  take  ravenously  whatever 
Moflered,  even  though  its  re<'0|(tion  quickly  rauses  increasetl  gastric  distress, 
witli  fiainful  colic,  nausea,  or  vomiting.  The  tongue  is  not  so  character- 
isticnlly  afli-cteil  as  in  older  children  :  usually  it  is  moist,  flabby,  and  coated 
whitish.  The  IkiwcIs  are  apt  to  Ix"  constipatetl,  ns  a  rule ;  and  the  movements 
nwy  Ik.'  abnormally  dry  and  iiard,  so  as  to  be  expelled  with  eflbrt  and  pain. 
From  time  to  time  short  spells  of  diarrhcea  octmr,  and  then  the  stools  are  of 
|«irtly-uiidigestetl  fo<Kl,  bile-stained  and  with  an  incrcjisetl  amount  of  mucus. 
Vomiting  is  an  almost  wnstant  symptom,  l>ut  varii-s  gi-eatly  in  character 
and  frequency'.  It  may  occur  but  occasionally,  when  the  stomach  getsover- 
loadrd,  or  when  the  fo<.id  disagrees  more  than  commonly  ;  or  it  may  be  the 
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most  troublesome  and  dangerous  symptom.  The  acts  of  vomiting  are 
very  frequent :  as  soon  as  food  is  taken,  more  or  less  of  it  is  rejected,  and 
in  the  intervals  bile-stained,  watery  mucus  is  thrown  up.  Such  s|h;11s  of 
pei*sistent  vomiting  rajuire  prompt  and  judicious  treatment.  They  are 
very  debilitating,  and,  unless  checked,  the  familiar  hydrocephaloid  symp- 
toms of  cerebral  anteniia  and  exhaustion  may  appear  and  be  followed  by 
death. 

The  BA'mptoms  of  habitual  indigestion  in  older  children  are  analogous 
to  those  observed  in  the  adult.  With  a  varying  amount  of  nialnulritiou 
and  interference  with  growth,  or  of  actual  emaciatiun,  tiie  apju-araiice  is  one 
of  languor,  weakness,  and  debility.  The  child  is  iuditicrent  to  play,  or 
else  plays  violently  aud  spasmodically  and  soou  grows  weary.  The  temper 
is  per\erted,  irritai>lo,  aud  uncertain.  The  brrath  is  heavy  and  unpleasant. 
The  tongue  is  usually  large,  flabby,  tooth-markeil,  and  covered  with  a  coat- 
ing white  and  thin  in  front  and  thicker  and  more  yellowish  towards  the 
base,  while  the  papilhe  are  enlarged,  reddened,  aud  pi-ominent.  In  s<ime 
cases  the  tongue  presents  denuded  areas  of  limited  size  and  circular  or  irri-g- 
ularly  curved  in  shape,  which  may  be  seated  in  the  centre  or  on  either  half 
of  the  organ.  The  appetite  is  variable,  aud  often  pervertwl.  There  is  feeble 
or  absent  desire  for  suitable  food  at  usual  hours,  while  the  child  craves 
sweets  or  highly-seasoncxJ  articles  at  odd  times.  There  may  even  be  gen- 
uine boulimia,  with  insatiate  craving  for  all  soils  of  food,  aud  even  when 
large  amounts  have  lx*cn  taken  there  is  no  sense  of  relief  or  satisfaction. 
The  irritation  is  ofk'n  referred  (u  the  nostrils  or  to  the  anus,  so  tliat  the 
child  is  instinctively  and  uncoutrollably  picking  the  nose  or  clutching  at 
his  seat.  In  accordance  with  tradition,  such  symptoms  are  held  to  denote 
the  jux'sence  of  intestinal  worms ;  aud,  in  fact,  it  is  by  no  means  rare  for 
asL-arides  to  appear  in  such  tases. 

Nausea  is  often  coniplaiuwl  i»f,  or  may  be  determinetl  to  exist  by  the 
expression  of  face  and  the  attendant  debility  and  relaxation  in  children  too 
young  to  interpret  their  sensations.  Vomiting  is  much  less  common  than  iu 
the  habitual  indigestion  of  infants;  but  from  time  to  time  there  is  apt  to  be 
an  exacerbation  of  the  catarrh,  from  some  atmosjiheric  or  dietetic  cause,  and 
then  the  stomach  grows  more  irritable  and  vomiting  occurs.  The  matters 
rejected  are  acid,  and  composed  of  imrtially-digestwl  icnncuting  foiMl,  with 
tenacious  glairy  nuicus.  There  is  no  reason  to  doubt  that  tiic  chemical 
changes  in  the  gastric  contents  arc  sinvihir  to  tlmse  found  iu  adults  suflering 
with  the  various  forms  of  dyspcjwia,  although  this  question  has  not  yet 
been  fully  studiixl  in  children.  There  se<-ms  to  l)e,  however,  an  e8j)ccial  ten- 
dency U>  K>ssof  pcpti<'  strength  from  failure  in  (he  secretion  of  the  digestive 
principles,  and  to  hyi)eracidity,  probably  more  from  the  development  of 
secondary  organic  acids  than  from  excess  of  liydnK'hloric  acid.  Wlx-n  the 
obstacles  to  removal  of  gastric  wntents  by  lavagi?  can  lie  overcome,  it  is  im- 
portant to  secure  careful  chemical  and  microscopical  examinations.  I  must 
state,  however,  that  iu  my  tiwn  c.xix'rience,  in  private  practice,  it  has  proved 
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lifficult  to  use  lavage  iu  young  chilcireu, 
H*  of  treatoient. 

Tbe  bowels  arc  habitually  constipated,  and  the  stools  present  uuLealthy 
a|i|ieMnuiacs.  Several  days  may  interveue  lietween  passages,  which  consist 
of  a  few  hanl  lialis,  clayish  or  party-colored,  and  snieiuv<l  with  stringy 
Buons.  lu  sucii  tuscs  tbe  intestinal  secretions  arc  scanty,  tiie  abdomi- 
nal and  intestinal  walls  are  weak,  and  the  colon  and  its  pouches  are  di- 
lated. Or,  on  the  other  hand,  the  stools  may  be  of  mushy  consistence,  and 
pmrnt  under  the  microscope  many  fragments  of  undigested  food  and  many 
oil-glnbules.  Indeed,  it  is  impossible  to  descritx*  all  the  variations,  since 
the  gastric  disorder  is  so  ofleu  associatc<l  with  similar  morbid  conditions  of 
tiic  intestines,  and  since  the  intercurrent  attacks  of  renewed  gastric  irritation 
are  umially  attcridixl  with  more  or  less  intestinal  catarrh. 

Flatulence  is  a  constant  symptom.  There  may  be  eructations ;  the 
UJly  is  distendwl,  and  tiiere  are  fi"e(juent  colicky  jmins.  The  fulness  may 
be  limited  to  the  epigastrium  or  be  general  and  so  considerable  as  to  make 
tlie  body  contrast  siiarply  with  the  thin  features  and  limbs.  Dilatation  of 
tiw  stomach  is  a  common  attendant  ujxjn  this  atonic  type  of  dyspepsia  if 
eeverv  and  long  continued.  It  may  l>e  expected  to  occur  in  a  mcKlcrate  and 
unimportant  degree,  but  extreme  care  must  \)c  used  to  avoid  mistaking  mere 
flatulent  distention  of  the  stomach  and  intestines  for  true  jiei-sistcnt  and 
organic  dilatation.  The  reader  is  referred  to  the  account  of  tliis  latter  con- 
dition (see  jiage  41);  but,  as  there  shown,  it  is  by  no  means  rare  for  such 
dilatation  even  of  high  degree  to  develop  in  the  course  of  chronic  gastric 
eatarrh,  especially  in  rachitic  children  and  in  tiiose  who  liave  marked  ner- 
vous wlyuamia  and  muscular  atony.  I  am  disposinl  to  attncii  a  far  greater 
degrw;  of  importance  than  is  usually  assigned  to  this  condition  in  the  dys- 
pqjsias,  catarrhal  and  atonic^  of  children,  both  as  rt^rds  the  production  of 
trmptoms  and  as  afli-cting  the  results  of  trtatnient. 

Pain  is  present  in  most  cases.  It  may  be  only  a  sense  of  distress  referred 
vagoely  to  the  abdomen,  and  varied  by  sjh'IIs  of  acute  flatulent  colic  occur- 
riag  a  couple  of  hours  aller  meals.  Or  the  neurotic  or  neuraigic  element 
nny  be  much  more  prominent,  and  violent  |iaroxysm8  of  aljdominal  }uiu 
way  »jct!ur  at  irregular  intervals,  wiiicii  must  \xi  regarded  as  gastralgia  or 
rnlrnilgia.  It  will,  of  course,  be  remenilicatl  that  young  children  arc  often 
uuoltle  to  locate  sufferings,  so  that  it  may  be  necessarj'  to  deterniine  the  seat 
of  pain  by  exclusion, — by  a  study  of  the  physiognomy  and  movements ;  just 
as,  on  the  other  hand,  I  have  rcpeati>dly  known  the  |)aiu  of  pleurisy  or  of 
rbrumatic  pericarditis  to  be  referred  to  the  abdomen  by  the  little  sufferer. 
In  children,  as  in  adults,  there  arc  dyspejwias  which  deserve  tlie  name  of 
mrvooa,  from  a  mere  clinical  stand-j)oint,  on  iu'«'ouut  of  the  predominance  of 
tbe  Bjrmptoms  of  local  or  reflex  nervous  irritation.  In  addition  to  the  neu- 
ralgic paroxysms  above  mentioned,  there  oct;ur  in  different  cases  reflex  dis- 
torfaances  of  the  heart's  action,  sim-IIs  of  extraoixlinarily  rapid  breathing, 
doe  to  a  itpedcs  of  pal|>itatiou  of  the  diaphragm,  attacks  of  syncojw,  closely 
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simulating/>f/t/  ma/,  clioreic  twitching  of  muscles,  or  even,  as  already  men- 
tioned, general  convulsions  wlien,  from  time  to  time,  the  gastric  irritation  is 
increased  by  fresh  catarrhal  attacks. 

Perversions  of  temper  and  of  disposition  are  common  ;  and  it  is  certain 
that  many  young  dyspeptics  are  wholly  misundersto<xl  and  are  unwisely  and 
unjustly  punished  for  faults  which  are  attributable  to  their  distjixleretl  diges- 
tion and  nerves.  The  sleep  is  rarely  quiet  and  refreshing.  The  child  rolls 
and  tosses;  twitchings  of  the  musc-les,  sudden  starting?,  and  griiuling  of  the 
teeth  occur.  Nightmare  is  frecjucntiy  repeated.  Ivcss  ctmimou  are  such 
attacks  of  temporar}-  aphasia  as  are  alluded  to  at  page  37,  or  attacks  of 
hysterical  excitement  during  the  day,  with  alarmiug  visions  as  of  fierce  dogs 
or  of  wild  animals,  such  as  I  have  met  Avitli  in  several  cases. 

Fever  is  much  more  apt  to  attend  dysjieptic  troubles  in  children  than  in 
adults.  Id  simple  inanition  of  infants  and  in  the  advanced  .stages  of  atonic 
dyspepsia  the  temj)erature  often  falls  even  Ix'low  normal.  On  the  other 
hand,  we  have  seen  that  acute  attacks  of  indigestion  at  all  ages  are  apt  to  Ik- 
attended  with  fever,  and  also  that  in  the  course  of  chronic  dyspepsia  febrile 
exacerlKitious  of  catarrh  are  of  common  occurrence.  But,  nioreover,  it  is  not 
at  all  times  unconniiou  to  find  in  the  morning  or  towanls  evening  a  slight 
elevation  of  the  sublingual  or  rectal  temjierature  in  children  who  are  the 
subjects  of  ha1>itual  iiidigcstirin  of  irritative  tyiH'.  This  is  more  surely  the 
case  in  scrofulous  or  rachitic  subjects;  but  careful  study  will  often  show, 
when  not  suspected,  that  au  element  of  slow  fever  is  added  to  the  other 
influences  which  are  depn-ssing  the  nutrition.  It  is,  of  course,  most  marked 
in  cases  where  the  subacute  catarrh  of  the  mucous  membrane  is  most  pro 
nounced,  and  esj>ecially  if  at  the  same  time  the  intestinal  miicuus  membrane 
is  invaded.  These  aggravated  cases  of  chronic  gastric  or  gastro-intestinal 
catarrh,  to  which  the  name  of  the  nnicovis  disease  has  long  lK?en  applied,  are 
the  most  serious  form  of  habitual  indig(?stion  in  ciiililren. 

The  tongue  indicates  the  greater  degree  of  the  irritation  of  the  mucous 
membrane.  It  is  heavily  coate<l,  with  prominent  pai)ilhB;  or  the  fur  is 
ligliter  and  then'  are  siiarply  eircuniscribed  bare  {wtches ;  or  the  entire 
dorsum  is  denudetl,  red  and  glaze<l  in  appearance.  The  gastric  irritability 
and  the  alKlominal  distress  are  ]»ronouufiil ;  the  matters  vomited  contain  a 
great  deal  of  tough  mucus,  and  tlie  sttwls  may  habitually  show  its  pivseuce, 
although  this  is  much  incrcjised  with  the  fresh  catarrhal  attacks,  which  are 
of  frequent  occurrence  and  are  attendtxl  with  both  vomiting  and  purging. 
The  reflex  nervous  symptoms  and  the  disturbances  of  general  liesilth  are  cor- 
resjKindingly  marked.  Debility  and  emaeiatiou  are  extreme;  there  is  apt 
to  be  some  elevation  of  temjx-rature  ;  and  during  the  exacerbations  of  catar- 
rhal irritation  there  is  for  several  days  at  a  time  quite  high  fever  {101  A°  to 
10.3°  F.).  The  pulse  is  habitually  quickeneil.  The  urine  varies  much  in 
appearance  and  quantity,  and  not  rarely  presents  evidences  of  vesical  ca- 
tarrh in  the  f«>rm  of  Icue^x-ytes,  epithelial  cells,  and  proliably  a  trace  of 
albumen.     Catarrhal  irritation  of  other  mucous  membranes^  as  of  the  nose 
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management  of  indigestion  in  the  iu&nt  and  in  the  older  child  cannot  be 
adeqnatelv  treated  here,  owii^  to  want  of  space.  No  attempt  will,  for 
instancR.  be  made  here  to  discuss  exhaustively  all  the  details  of  the  hygienic 
and  dietetic  management  which  is  essential  to  prevent  disorders  of  digestion, 
and  which  ciHistitutes  the  most  important  part  of  the  treatment  of  these 
di^^rder?  when  they  have,  unfortunately,  been  allowed  to  develop.  It  is  not 
too  much  to  assert  that  when  strict  and  intelligent  care  is  used,  and  when 
the  environment  is  reasonably  favorable,  the  task  of  keeping  in  order  the 
dige^ion  of  in&nts,  whether  suckled  or  fed  artificially,  and  of  children  at 
all  s^:es.  b  a  comparatively  easy  one.  But  neither  the  prevention  nor  the 
cure  of  the  d\-sjiepsias  will  be  possible  unless  the  principle  is  clearly  appre- 
ciattnl  ami  persistently  applied  that  minute  attention  to  every  detail  of 
life — dresis,  bathing,  ventilation,  rest,  and  exercise,  as  well  as  diet — is  the 
price  of  success  in  managing  children. 

The  tivatment  of  acute  dyspepsia  or  occasional  indigestion  in  infants  is 
veiy  simple.  Sufficient  vomiting  has  usually  occurred  before  the  child  is 
seen  by  the  physician,  and  the  only  indication  is  to  allay  gastric  irritation 
and  to  prevent  exhaustion.  The  child  should  be  held  quietly  upon  the  lap 
or  placed  in  bed,  the  room  darkened,  and  everything  avoided  which  can 
arouse  the  attention.  After  each  act  of  vomiting  there  may  be  such  signs 
of  relief  that  the  nurse  is  encouraged  to  try  to  amuse  the  child ;  but  all 
such  interference  is  exhausting  and  helps  to  induce  further  spells  of  vomit- 
ing. A  small  mustard  plaster  weakened  with  flour,  a  spice  plaster,  a  warm 
mush  poultice,  or  a  flannel  cloth  wrung  out  of  hot  water  and  spirit,  should 
Ih»  applied  over  the  stomach.  For  some  hours  there  is  no  desire  for  food ; 
ami  no  attempt  should  be  made  to  force  feeding.  Thirst  may  be  allayed 
bv  si^raps  of  ice,  or  by  a  few  drops  of  a  mixture  of  equal  parts  of  lime- 
water  and  cinnamon-water,  or  of  milk  and  lime-water,  given  at  short 
iuter\-a]3.  This  will  also  ser\'e  to  settle  the  stomach,  and  gradually  the 
amount  may  be  increased  as  the  child  can  take  and  retain  it. 

Kut  if  vomiting  persists  it  is  worse  than  useless  to  persist  with  efibrts 
to  ailuiinister  food.  An  enema  of  one  to  four  teaspoonfuls  of  tepid  water 
ixtutaining  a  proper  amount  of  deodorized  tincture  of  opium  (from  one-half 
drop  upward,  according  to  the  age)  should  be  given  to  allay  restlessness  and 
irritabilitv.  The  infant  will,  as  a  rule,  promptly  return  to  the  breast  or  to 
its  usual  food  as  soon  as  the  vomiting  is  allayed.  Should  the  child  continue 
R«tle«s  and  fretful,  with  coated  tongue,  and  full  and  tender  belly,  it  is  due 
to  tlie  passage  of  fermenting  and  indigestible  food  into  the  bowels.  Under 
tlu^so  cinnimstanccs,  an  evacuation  should  be  encouraged,  either  by  a  sup- 
ixwitor^'  of  gluten  or  glycerin,  or  by  a  simple  laxative,  if  the  stomach  be 
prepared  for  it,  of  castor  oil  in  delicate  emulsion,  or  of  calcined  magnesia 
in  spiced  syrup  of  rhubarb. 

In  older  children  it  more  frequently  happens  that  the  stomach  does  not 
at  once  reject  all  of  the  oflending  matters :  so  that  if  vomiting  has  not 
occurred,  or  seems  to  have  been  inadeqiute,  it  is  important  to  secure  the 
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Or  1 

B   Quininn  iulpb.,  gr.  xii ; 

8trychnin»i  gr.  J ;  I 

Acidi  Eulphurici  aromBtici,  f^  i ;  i 

Curw^s  rel  Elix.  simpliois,  f^iii ; 
B'  Aquw  puite,  q.  B.  ad  f  J  Hi 

K  Ft.  sol.  ' 

K  6, — From  thirty  to  sixty  drops  in  water  after  meala. 

These  doses,  as  is  the  case  with  all  others  suggested  in  this  article,  are 
adapted  to  children  of  from  three  to  seven  years. 

In  the  treatment  of  the  habitual  indigestion  of  infants,  the  first  thing 
demanded  i»  a  careful  study  of  the  diet.  If  the  child  is  still  nursing,  the 
brca.«t-niilk  must  Ijc  examined  critically  as  to  quantity  and  quality.  If 
decided  defwt.s  are  found,  it  is  dcfirable  to  lose  no  time  in  securing  another 
breast  of  milk,  if  po^^ible.  But  it  may  happen  that  the  infant  cannot  or 
will  not  stickle,  or  that  the  best  brcast-niilk  disagrees.  Tlie  child  must  then 
Ix'  wi-aneil,  and  the  prol)!ciu  of  artificial  fceiling  is  presented.  It  is  licst  in 
all  cases  to  have  recourse  to  cow's  milk,  carefully  selected,  and  properly 
diluted  with  water,  lime-water,  or  barley-water.  For  an  inlknt  a  few 
montlis  old  the  milk  should  not  Ijc  more  tiiaji  oue-lialf  stivngth,  and  if  this 
disagrees  the  proportion  of  milk  should  be  further  rwluced.  Often  the 
simple  fact  that  tiie  milk  is  projierly  diluted  and  is  adniini.steiwl  in  small 
quantities  at  pmper  intervals  will  put  a  stop  to  the  vomiting  and  tlie  infant 
will  Ijegin  to  improve.  But  if  the  fof.id  continues  lo  ferment,  anil  vomiting 
and  distress  still  occur,  a  mixture  of  whey  f^i,  fresh  cream  f 5ss,  and  water 
fsi,  may  be  trietl,  or  a  mixture  of  strippings  (obtained  by  re-niilking  the  cow) 
with  water;  or  delirate  broths  made  uf  chicken,  veal,  or  beef,  and  mixed 
with  equal  amounts  of  rice-  or  barle)'-water.  In  cases  of  this  kind,  a  diet 
consisting  of  gelatin,  milk,  cream,  and  armw-root,  as  nK-onimendwl  in  Meigs 
and  Pe|)per  on  Diseases  of  Children,  may  lie  found  to  suit  better  than  any- 
thing else.  The  amount  to  be  given  at  each  feeding  must  be  carefully 
ada]ite<]  to  the  age,  and  to  the  digestive  power  of  the  stomach.  The  f(xid 
must  be  prejwiret!  with  great  care,  and  be  kept  so  as  to  avoid  all  risk  of 
contamination  or  of  fermentation.  It  cannot  be  doubtwl  that  the  process 
of  sterilizing  all  milk  used  in  the  preparation  of  artificial  foocl  for  infants 
is  highly  imjKirtant  as  exchuliiig  micro-organisms  and  lernientation,  while 
at  the  same  time  it  jx'rmits  a  larger  amount  of  the  food  to  be  pr<?jMired  at 
once  and  thus  saves  much  trouble. 

It  is  equally  es.sential  to  promote  healthy  action  of  the  skin,  and 
thoroughly  to  protwt  the  body  by  proper  clothing  from  undue  atmospheric 
influences.  Bathing  should  be  re|>laced  by  sijonging  the  body  daily  with 
warm  water,  to  which  a  very  little  ammonia  or  salt  or  alcohol  may  be 
added.  This  is  to  be  followed  by  gentle  but  thorough  inunction  with  olive 
or  cod-liver  oil.  It  is  doubtful  whether  the  latter  has  any  greater  value  to 
compensate  for  the  offensive  odor  which  it  imjiarts.  But  there  can  bo  no 
doubt  as  to  the  positive  benefic'al  effect  of  such  inunctions  when  used 
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PART    I. 

DISEASES  OF  THE  DIGESTIVE  SYSTEM. 


FUNCTIONAL  DISORDERS  OF  THE  STOMACH. 

By   WILLIAM   PEPPER,  M.D.,  LL.D. 


DYSPEPSIA. 

The  group  of  disorders  inolud«l  under  this  heading  arc  by  some  called 
the  indigwtions;  by  others  the  term  infantile  atrophy  is  useil  to  designate 
many  of  them  ;  wiiile  others  describe  diem  as  acute  and  chronic  gastric  or 
gsstro-intestinal  catarrh. 

It  embraces  all  th(i.sc  eliniral  conditions,  frequently  presenting  com- 
plicated symptoms,  which  are  depeiulent  ninin  impaired  gastric  digestion, 
provided  that  there  is  no  lesion  of  the  .stomach  more  serious  than  congestion 
[ or  subacute  catarrhal  inflammation. 

Mere  defwts  in  quantity  or  quality  of  the  ga.stric  secretions,  without 

iny  appreciable  change  in  the  gastric  tissues,  may  cause  temporary  indi- 

g«tioo.     Anaemia  or  impaired  innervation  will  suffice  to  explain  it.     But 

itlie  more  carefully  the  dysjiejisias  of  young  children  are  studietl,  the  more 

ly  wHll  they  l>e  found  connected  with  varying  di>grecs  of  gastric  catarrh. 

While,  therefore,  it  is  convenient  to  consider  under  a  separate  heading  acute 

rrh  of  the  stomach,  it  woidd  involve  excessive  repetition  to  discuss  the 

lie  form  after  having  described  catarrhal  dyspepsia.     The  frequency 
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PART    I. 

DISEASES  OF  THE  DIGESTIVE  SYSTEM. 


FCXCTIONAL  DISORDERS  OF  THE  STOMACH. 


Bv    WILLIAM   PEPPER,  M.D.,  LL.D. 


DYSPEPSIA. 

The  group  of  disorders  included  under  this  heading  are  by  some  called 
'li*  indigestions ;  by  others  the  tenn  infantile  atrophy  is  used  to  designate 
BiaDv  of  them  ;  while  others  describe  them  as  acute  and  chronic  gastric  or 
pstno-intestinal  catarrh. 

It  embraws  all  those  clinical  conditions,  frequently  presenting  com- 
plicated symptoms,  which  are  dependent  upon  impairetl  gastric  digestion, 
provided  that  there  is  no  lesion  of  the  stomach  more  serious  than  congestion 
or  snlocute  catarrhal  inflammation. 

Mere  defects  in  quantity  or  quality  of  the  gastric  secretions,  without 
any  appreciable  change  in  the  gastric  tissues,  may  cause  temj)orary  iudi- 
fotion.  Ansemia  or  impaired  innervation  will  suffice  to  explain  it.  But 
the  more  earefidly  the  dyspepsias  of  young  children  are  stiuliHl,  the  more 
doeely  will  they  be  found  connected  with  varying  degix-cs  of  gastric  catarrh. 
While,  therefore,  it  is  convenient  to  consider  under  a  separate  heading  acute 
catarrh  of  the  stomach,  it  would  involve  excessive  repetition  to  discuss  the 
chronic  form  after  having  describe*!  catarrhal  dyspepsia.     The  frequency 
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gpeator  in  cbildren  than  in  adults:  they  constitute 

•f  all  chronic  ailments  in  the  formtT.     The  forms  do 

k,  baft  obviously  it  is  less  easy  in  children  than  in  adults 

of  dyspepsia,  as,  for  instance,  atonic,  ners'oua,! 

naaoDs  for  this  are  the  wide  range  of  the  syrapi 

fe  iMVVsnty  of  depending  chiefly  upon  objective  synip- 

«f  auilying  critically  the  gastric  Bccretions  by  means  of 

with  which  gastric  catarrh  sooner  or  later  appears 

ii  iW  «•».     Consequently,  in  this  article  the  only  division 

MtolWaMM  and  the  chronic  or  habitual  form  of  dyspepsia ; 

k'ti  ^kmf  Atleation  will  be  cnlle<l  to  the  }>ecidiarities  which 

klUI&nts  and  in  older  children. 

of  lulling  are  the  most  common  causes ;  but  scarcely 

ftivrs  iu  hygiene,  especially  concerning  dress,  exercise, 

Constitutional  disorders,  such  as  anrcmia,  rickets, 

oftra  the  result  of  inlierited  ^)eculiaritics,  frequently 

cMseSk     Close  attention  should  \x  paid  to  the  mode 

suooeasful  treatment  invariably  involves  their 

indigestion  results  chiefly,  of  course,  from  an  un-f 
-  v^  lit*  milk  of  the  nurse  or  from  the  premature  use  of  arti- 
^^|{  ^^g^     If  diir  rhihi  luis  a  vvct-nni^«  the  breast  n)ay  Ik;  too  old  for  the 
^^k  v«  ^'^  V«hll  ♦f  the  mother  or  nurse  may  be  s<^)  [>(x>r  that  the  quality 
^^1^  "  ^^     1*  '^  ^^^  usual  for  the  diet  of  a  nnrsiug  woman  to 

tjl^  ^M- «kklk  itMitVTially,  txit  it  does  in  some  cases;  and  if  the  cliild  has 
I^JteMMM  iktia  uWflCiou  should  be  examined.  Fi.xe^l  rules  cannot  be  laid 
^IM*  ^  ^M^  M^M.  It  may  c\'en  happen  that  the  breast  is  of  the  right 
ajlia.  ^  W^ffrV  lH«Uh  exirlleiit,  and  the  milk  of  apparently  good  quality, 
ImII  xaL  UltlllM  Kk  tMBkr  ptvulitu'ity  of  the  digestive  juices  of  the  child,  indi-  _ 


•iX*^ 


("W  TUri'V*  ot  milk  i*  ofVen  scanty,  and  then,  witliout  e\adent  d^-speptio 
MMMiMMk  Vk  MVMW  of  >nisting  or  atrophy  ensues,  which  may  be  mistaken 
1^  j^VvMlk  <*f  tliMit|ir»tion.    On  the  other  hand,  the  supply  may  be  exoe»- 

Ot  |Kf>  mytfAo  doiivcrs  it  freely  or  the  child  sucks  \'igorously,  an  ■ 
mmM  b  mmlloxnxL  Usually  the  surplus  is  pn^mplly  reji-cted ; 
liya  CtNNH  *f  \>MDittng  or  rcgnrgitntion  is  lieneficial,  and  may  avert  tlte 
^<lM  aw)  (TMlric  irritation  whieli  otherwise  ensue. 
>»x^M«»\«nly  the  indigestion  nnuiot  Ik?  charge*!  to  the  breast-milk, 
w^  ^  .k...  •..  x\^^  ftki'i  that  artitirtai  fiKxl  in  undue  proptrtion  or  of  iniprojier 
^M^  s  ,-♦»  to  the  intiint.     Ind«<«l.  it  seems  a  matter  of  wonder  tltat 

^L'fft  lAfttitfilP  ^  ^*  «Uii»e,  ill  view  of  the  igni>ntiit  and  reckless  ex^ieriment- 
bAMI^V^Wv  nv^'*  with.  If  the  supply  of  bn-tisi-milk  is  actually  s«^nnty, 
ths>  lAuJklWMit  iUh«i«ld  U'  made  up  with  row's  milk  pro(x<rly  diluted  and 
4yv«Ui«^i  If,  nnfortonatriy,  the  mother  cannot  suckle  her  child, 
4  %v»  wm^  i»  to  bewBumtd  at  oooev  >^  ponible.     If  this  is  impracticable, 
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the  artificial  diet  to  be  used  should  be  prescribed  by  the  physician  in 
accordance  with  the  principles  elsewhere  formulated. 

In  older  children  also,  dietetic  errors  are  frequent  causes  of  dyspejisia. 
The  mastication  of  tlie  food  now  becomes  of  great  importance.  If  this 
esKDtial  element  in  normal  digestion  is  neglected,  gastric  disorder  must 
wooer  or  later  be  induced.  Irregularity  of  meals,  undue  variety  of  food, 
the  premature  use  of  tea,  coffee,  or  spices,  the  unlimited  use  of  ice-water, 
of  fruit,  or  of  sweets,  the  i)erniciou8  habit  of  eating  candy,  cake,  or  fruit 
between  meals, — such  errors  are  resjwnsible  for  a  vast  amount  of  dyspepsia 
in  diildhood,  and  for  an  infinity  of  ill  health  subsecjuently. 

Biit  neither  at  this  age  nor  in  infants  are  dietetic  errors  to  be  regarded 
is  tlie  sole  causes  of  the  indigestions  which  are  of  such  cx)mmon  occurrence. 
A  S'igorous  stomac-h  will  tolerate  much  abuse  even  at  an  early  age.     But 

I  if  the  mucous  membrane  has  been  re{>eatedly  congested,  owing  to  sudden 
checking  of  the  cutaneous  circuhition  from  iinpriKlcnt  exposure,  from  in- 
sufficient clothing,  or  from  too  rapid  cooling  of  tlie  body  when  overheated 
by  play,  a  condition  of  weakness  and  irritability  is  develojied  which  enables 
ttnparativfly  slight  dietetic  errors  to  prcxhu-e  severe  symptoms,  and  which 
pa  on  rapidly  to  the  establishment  of  subacute  catarrh.  It  is  enough  to 
mention  such  causes  to  insure  a  recognition  of  their  frequent  o[)eration. 
It  must  further  be  remembered  that  at  all  pericxis  of  childhood  there  is 
pwt  liability  to  tiie  predisposing  causes  of  d^-spepsia.  The  inheritance  of 
anatomical  or  physiological  defects  may  show  itself  in  this  way.     A  scrofu- 

ilous  or  gouty  or  rheumatic  diathesis  may  disjwse  to  faults  of  digestion  and 
nf  assimilation.  The  neglect  of  sanitary  precautions  as  to  air,  light,  ex- 
ercise, the  depressing  influence  of  dentition,  and  the  exhausting  drain  of 
rapid  growth  and  development,  reduce  ner\'ous  force  and  resisting  power, 
and  favor  derangement  of  the  complicated  functions  of  digestion.  The 
acute  ailments  and  the  specific  fevers  so  connnon  in  childhood  are  apt  to 
■  leave  behind  extreme  sensitiveness  of  the  system,  and  especially  of  the 
alimentary  mucous  membrane,  even  if  a  catarrhal  process  has  not,  as  is  often 
tlie  case,  been  initiated.  Such  considerations  indicate  the  varied  nature  of 
the  causes  of  dyspepsia  in  childhood  and  impress  strongly  the  need  of  con- 
stant vigilance  to  avoid  it.s  iKXHirrcni-c. 

Pathology. — As  already  stati'd,  there  must  be  recognizwl  in  many  cases 
of  dyspepsia  a  state  of  lowered  nervous  force.  Tiiis  of  itself  may  directly 
induce  digestive  failure,  or  it  may  merely  serve  to  predisiwse  thereto ;  while 
in  all  cases  the  ners-ous  debility  will  l3c  increased  by  the  lack  of  assimila- 
tion and  by  the  drain  due  to  the  prolonged  reflex  irritation.  There  exist 
also  defects,  quantitative  and  qualitative,  in  the  gastric  secretions,  which 
are  doubtless  analogous  to  those  with  whit^h  we  are  becoming  familiar  fixnn 
recent  chemical  studies  in  the  dyspepsias  of  adults.  There  are  marked  and 
important  variations  in  the  blood-supply,  and  in  the  tonicity  of  the  gastric 
walls  and  especially  of  the  muscular  layer,  T>:is(ly,  and  most  serious  of 
all,  tiiere  are  the  lesions  of  catarrhal  inflammation.     The  mucous  mem- 
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brane  becomes  congested  in  patches :  it  is  somewhat  thickened,  and  in  some 
cases  the  folh'ele.s  are  enlarged  so  as  to  give  an  aj)j)eara»ce  of  slight  rough- 
ness to  the  surface  when  viewed  ohliquely.  The  cousisteuce  of  the  mem- 
brane may  bedimiuisheil,  though  much  care  is  needed  to  avoid  confounding 
this  with  the  results  of  iKmt-raortem  maeeration,  which  explains  most  of 
the  softeuing  of  the  stomach.  On  the  utiier  hand,  in  .severe  citws  of  long- 
standing catarrh  the  raucous  membrane  is  of  a  grayish  or  light  slate  color 
and  may  be  thicker  and  firmer  than  normal.  Tlic  secretion  of  mucus  is 
increased  ;  the  surface  is  covered  with  thick  and  tenacious  layers  of  it.  On 
tlie  other  hand,  the  gastric  juice  is  apt  to  be  lessened  in  amount,  or  at  least 
to  be  deficient  in  jx-ptic  strength.  The  impairment  of  the  muscular  tone 
of  the  walls,  and  tJie  fennentation  of  the  mucus  and  food  which  the  stomach 
oontaius,  often  induce  dilatation  even  to  marked  degrees. 

Symptoms. — Acute  or  accidental  indigestion  in  infants  causes  weakness, 
with  pallor  of  the  face,  and  restlessness,  with  moaning  cries  or  with  scream- 
ing at  the  lea.st  disturbance.  The  skin  may  be  hot  and  dr)-,  or  there  may 
be  nausea,  with  a  relaxed,  cool  surfaw.  Sleep  is  broken  and  restless.  The 
alxlomcu  is  distended  with  flatus  and  the  epigastrium  is  tender.  Vomiting 
of  sour,  cunlk'd  milk  ixiciii's,  and  is  fullowetl  by  relief.  The  attack  may 
be  cut  short  when  the  stomach  is  thus  emptieil ;  but  if  the  irritation  of  the 
mucous  membrane  is  greater,  vomiting  will  continue,  and  the  matter  re- 
jecte<l,  with  (wiinfiil  I'otchiiig,  will  consist  of  bile-stained,  watery  mucus. 
Some  elevation  of  temjM^i-ature  (101°  or  102°  F.)  will  occur  in  these  cases  for 
a  short  time.  The  bowels  arc  usually  constipat«l,  bnt  towaiiLs  the  close  of 
the  atta<jk  some  diarrho^  may  occur,  either  lict-ausc  undigeste*!  food  has 
passed  into  the  intestines  or  because  the  intestinal  mucous  membrane  also 
has  Ixxn  alfccted  by  the  imprudent  ex|X)sure  which  prixluced  the  attack. 
The  symptoms  subside  in  from  twenty-four  to  si.\ty  hours,  but  the  stomach 
remains  sensitive  for  a  few  days  longer. 

In  older  children  these  attacks  may  be  more  severe,  especially  if,  in 
addition  to  the  irritation  catised  by  indigestible  and  fermenting  fixxl,  there 
arc,  as  so  oflcu  happens,  cong(«tion  and  catarrh  of  the  stumach  pnxluccd 
by  atmospheric  influences.  To  these  more  serious  attacks  a  .separate  section 
is  dcviitcd,  under  the  heading  of  Acute  Gastric  Catarrh  (see  }>agc  33). 

There  are,  however,  many  mild  taisi's,  of  short  duration  and  with  slight 
general  disturbance.  Within  a  few  hours  or  a  day  af\er  eating  excessively 
or  imprudently,  the  chiltl  iM-i-Hmcs  languid  and  chilly,  grows  dntwsy,  and 
complains  of  hiadachc  and  pain  in  the  stomach.  i(  vomiting,  fortunately, 
occur,  the  atfai'k  maybe  promptly  broken  up,  just  as  in  infants.  But  if 
the  nflemling  matters  are  rt'taine<l,  fever  ensues,  with  rapid,  ixiunding  pulse, 
hot,  dry  skin,  tender,  full  epigastrium,  coatc«l  tongue,  and  marki'<l  thirst. 
The  lx)wcls  are  t^onsfi[rafed  ;  the  urine  is  Sf.-anty,  high-i-oloRtl,  and  turbid. 
Such  symptoms  gradually  subside,  the  stomach  regains  its  tone,  and  appetite 
returns  :  the  child  remains  weak  and  pale  for  a  few  days,  but  regains  its  usual 
health  in  the  course  of  three  to  six  days.     If  the  child  has  a  predisposition 
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to  coDVulsions,  siicli  attacks  may  indiu*  them.  1  have  known  a  nnmDer  of 
children  who  for  several  years  liad  occasional  spells  of  acute  dysjiojisia,  and 
had  one  or  more  convulsions  with  each  such  spell,  until  by  the  adoption 
of  suitable  hygienic  nilea  the  disturbances  of  digestion  were  avoid«l  and 
the  ctinvulsions  did  not  i'e<'ur.  In  certain  families  this  association  has 
sliowii  itself  in  several  children  successively,  in  consequence  either  of  undue 
nervous  mobility  or  of  a  tendency  to  lithtemia  with  the  pnxluetion  of 
irritating  ptomaines.  These  severe  nervous  symptoms  may  attend  gastric 
attacks  of  apparent  mildness.  They  are  due  more  to  the  predisixxsing 
tendency  than  to  the  gravity  of  the  exciting  cause. 

Chronic  dysjK-psia  or  habitual  indigestion  occurs  likewise  at  all  ages.  It 
may  exist  almost  from  birth,  or  oome  on  insidiously  at  a  later  date ;  but  in 
many  cases  it  is  preceded  by  a  series  of  attacks  of  acute  indigestion,  o<Mnir- 
ring  at  shorter  and  shorter  intervals  and  induced  by  milder  and  milder 
causes  as  the  resisting  power  of  the  sj'stem  is  reduced  and  the  mucous  mem- 
lirane  of  the  stomach  becomes  more  constantly  the  seat  of  catarrhal  irrita- 
tion, with  impairment  of  its  functions. 

Tiie  effect  ujwn  tlie  child  varies  much,  according  to  the  amount  of  nour- 
ishment which,  though  with  difficulty  and  distress,  is  extracted  from  the 
fmjd  ingested.  Some  children  despite  markwl  dys|X'ptic  symptoms  grow 
fnirly  well,  though  they  become  pale  and  Habby.  But  others  are  unable  to 
keep  pace  with  the  demands  on  their  nutrition,  and  grow  thin,  with  pinched 
cheeks,  projecting  cbeek-bones,  and  small  mustJos,  though  the  alKhjmen  may 
ippcar  full,  owing  to  flatulent  distention.  The  most  extreme  degrees  of 
atrophy  or  wasting  are  seen  in  puny  infants  who  are  fed  on  an  insuffi- 
cient amount  of  milk  with  large  admixture  of  inappropriate  starchy  food. 
Still,  we  may  encouuter  in  older  cliildren  startling  degrees  of  emaciation, 
such  as  Gnll  has  descrilMxl  under  the  name  of  anorexia  ner\'osa,  dependent 
solely  upon  chronic  catarrhal  dysjK'psia. 

Young  infants  with  habitual  indigestion  sleep  l>adly,  are  peevish,  and 
often  cr>-  violently :  they  are  esiKfially  restless  and  troublesome  at  night. 
The  skin  is  pale,  wrinkled,  and  not  rarely  presents  eruptions.  The  extremi- 
ties are  cool ;  the  fontanel  is  level  or  depressed.  The  aj)petite  may  be  im- 
paired, so  that  the  child  can  be  fed  only  with  great  difficulty  ;  or  there  may 
be  a  craving  thirst  or  appetite  whicJi  Icmls  him  to  take  ravenously  whatever 
is  offered,  even  though  its  re<vption  r|uickly  cau^'s  iu<Tea.s(>d  gastric  distress, 
with  (minful  colic,  nausea,  or  v<miiting.  The  tongue  is  not  so  cliaracter- 
istically  affected  as  in  older  children  :  usually  it  is  moist,  flabby,  and  coated 
whitish.  The  Iwwels  arc  ajit  to  l>e  constijiattnl,  as  a  rule ;  and  the  movements 
may  be  abnormally  dry  and  haitl,  so  as  to  lie  cxiK'liwl  with  oft'ort  and  pain. 
From  time  to  time  short  spells  of  diarrhoea  occur,  and  then  the  stools  are  of 
partly-undigested  foo<l,  bile-stained  and  with  an  increasetl  amount  of  mucus. 
Vomiting  is  an  almost  constant  symptom,  but  varies  gretitly  in  character 
and  frequency.  It  may  occur  but  occa-sionally,  when  the  stomach  gets  over- 
loaded, or  when  the  food  disagrees  more  than  commonly  ;  or  it  may  be  the 
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cases  the  foUides  are  enlurgisi 
uess  to  the  surface  wljcn  vi.  v 
brane  may  l)e dimiuishcd,  tli.x 
this  with  the  results  of  j).,8(  , 
the  softening  of  the  stonia.li. 
standing  catarrh  the  tnii. 
and  may  be  thicker  and 
increased  ;  the  surfaa^  is 
tlie  othor  liand,  t}ie  ga>tr;, 
to  be  deficient  in  p<'(it; 
of  the  walls,  and  the  i 
contains,  ofU'u  induiv  • 

Symptoms. —  ' 
with  jmllorof  til.    i 
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vomiting   are 

^t»r  less  of  it  is  rejected,  and 

^^  is  thrown  up.     Such  sjxjlls  of 

^  irfrioos  treatment.      Tliey  are 

^  fuailiar  hydrocephaloid  symp- 

^^^  ^T  appear  and  be  followed  by 

^^^  m  «Jder  children  are  analogous 

^^  a  varying  amount  of  malnutrition 

^^  ftaocMHtion,  the  ap(>earaiK«  is  one 

_    IV  diild  is  indificrcnt  to  play,  or 

^^^^^A  *»n  grows  wear)'.     The  temper 

^^-    IW  breath  ie  heavy  and  nnjdeasant. 

^  Bdk^oarked,  and  covered  w  ith  a  coat- 

^mr  ud  more  yellowish  towards  the 

^^ak,  nddened,  and  prominent.     In  some 

^,^gf  limited  size  and  circular  or  irrc^- 

^gfSted  in  the  centre  or  on  either  half 

•.and  often  pervertetl.    There  is  feeble 

t  M  otfual  hours,  while  the  child  craves 

gl  odd  times.     There  may  evcu  be  gen- 

for  all  sorts  of  fotxl,  and  even  when 

_       is  DO  sense  of  relief  or  satisfaction, 

ttf  tbe  nostrils  or  to  the  auns,  so  that  the 

!)ly  picking  the  uose  or  clutt^'hing  at 

ion,  such  symptoms  are  held  to  denote 

•  and;  in  fact,  it  is  by  no  means  rare  for 
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of  or  may  be  determined  to  exist  by  the 
t  debility  and  relaxation  in  children  t»x) 
Vomiting  is  much  less  common  than  iu 
•  bat  from  time  to  time  there  is  apt  to  be 
•rJk  from  some  atmospheric  or  dietetic  cause,  and 
irritable  and  vomiting  oc<;iirs.     The  matters 
.*wl  of  parti8lly-<ligcstctl  fennenting  food,  with 
is  no  reason  to  doubt  tliat  the  chemical 
.,,,...  -;v  similar  to  those  found  in  adults  suttcring 
w/  d^ipppsia,  although  this  question  has  not  yet 
ynn.'  There  sci-ms  to  l>e,  however,  an  csixrial  ten- 
_  ..^J,  fr(,ni  failure  in  the  secretion  of  the  digestive 
iity.  prolwbly  more  from  the  development  of 
from  excess  of  hydrochloric  acid.     When  the 
ric  ct)ntcnt«  by  lavage  can  ho  overcome,  it  is  im- 
diftmical  and  mi<Msc<jpi''al  examinations.     I  must 
«  nr  own  cxjKTien«.r,  in  private  practifv,  it  has  prored 
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It  to  use  lavage  in  young  children,  for  purposes  either  of  diag- 
t  i^atment. 

>vi  Is  ai-e  habitually  constipated,  and  the  stools  present  unhealthy 
iraoocs.     Several  days  may  intervene  between  passages,  which  consist 
w  hard    \mlh,  clayish  or  [)arty-colored,  and  sniearwl  witii  stringy 
In  siicli  cases   the   intestinal  secretions  are  s<:anty,  the  abdomi- 
ni  and  intestinal  walls  arc  weak,  and  the  colon  and  its  pouches  arc  di- 
ked.   Or,  ou  the  other  hand,  the  stools  may  be  of  mushy  consistence,  and 
pnsrot  under  the  microscope  many  fragments  of  undigested  food  and  many 
oil-globules.     Indeed,  it  is  impossible  to  describe  all  the  variations,  since 
IIk  gastric  disorder  is  so  oflen  associated  with  similar  morbid  conditions  of 
tLe intestines,  and  since  the  intercurrent  attacks  of  renewed  gastric  irritatioa 
are  usually  attended  witii  more  or  less  intestinal  catarrh. 

Flatulence  is  a  constant  symptom.  There  may  be  eructations ;  the 
bdly  is  distended,  and  there  are  fix?(]uent  colicky  pains.  The  fulness  may 
^  be  limited  to  the  epigastrium  or  be  general  and  so  considerable  as  to  make 
H  the  body  coDtra.st  siiarply  with  the  thin  features  and  limbs.  Dilatation  of 
^K  llie  stomach  is  a  cunuiinn  attendant  upon  this  atonic  ty\>c  of  dy.spo[)sia  if 
^V  Bwn-  and  long  amtiuuwl.  It  may  he  exptx-ted  to  occur  in  a.  moderate  and 
H  UDimportant  degree,  but  extreme  care  must  be  used  to  avoid  mistaking  mere 
V  flatulent  distention  of  the  stomach  and  intestines  for  true  |)ersistcnt  and 
"  organic  dilatation.  The  reader  is  referred  to  the  accouut  of  this  latter  con- 
dition (see  jmge  41);  but,  as  there  shown,  it  is  by  no  means  rare  for  such 
dilatation  even  of  high  decree  to  develop  in  the  coui'se  of  clironic  gastric 
atarrh,  especially  in  rachitic  children  and  in  those  who  have  tuarked  ner- 
vous adynamia  and  muscular  atony.  I  am  dis}v)sc<l  to  attach  a  far  greater 
degree  of  importance  than  is  usually  assigncil  to  this  condition  in  the  dys- 
pepsias, catarrhal  and  atonic,  of  children,  both  as  regards  the  production  of 
cymptoms  and  as  affecting  the  results  of  treatment. 

Fain  is  present  in  most  cases.  It  may  be  only  a  sense  of  distress  referred 
vaguely  to  the  alxlomen,  and  varietl  by  sjk'IIs  of  acute  flatulent  ci;»lic  (X"cur- 
ring  a  couple  of  hours  after  meals.  Or  the  neuretic  or  neuralgic  element 
may  be  much  more  prominent,  and  violent  jiaroxysms  of  abdominal  ))uiu 
may  occur  at  irregular  intervals,  which  must  be  regarded  as  ga.stralgia  or 
cnteralgia.  It  will,  of  course,  be  rememl)ercd  that  young  children  areofl<!U 
unable  to  locate  sufferings,  so  that  it  may  be  necessary  to  determine  the  seat 
of  pain  by  exclusion, — by  a  study  of  the  physiognomy  and  movements;  just 
as,  on  the  other  hand,  I  have  re|M?atedly  known  the  jMiiu  of  pleurisy  or  of 
rinumatic  pericarditis  to  be  referred  to  the  alxlomen  by  the  little  sufferer. 
In  children,  as  in  adults,  there  are  dyspejwias  which  deser\'e  the  name  of 
npr%'ous,  fix>m  a  mere  clinical  stand-point,  on  awount  of  the  pretlomi nance  of 
the  s\-mptoms  of  local  or  n'flex  nervous  iiTitation.  In  addition  to  the  neu- 
ralgic jMiroxysms  above  mentioned,  there  occur  in  diflTerent  cases  reflex  dis- 
tiirljances  of  the  heart's  action,  sjh-IIs  of  extraonlinarily  rapid  breathing, 
due  to  a  species  of  ])alpitatiou  of  the  diaphragm,  attacks  of  syncoiK?,  closely 
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mouth,  the  enlargement  of  the  spleen,  and  the  iuformatioD  elicited  from 
the  parents,  will  nearly  always  enalile  a  diagnosis  to  Iw  made.  It  is  espe- 
cially important  to  decide  this  question  without  having  ret^ourse  to  the  thera- 
I)eutic  test  of  specific  treatment,  since  effective  doses  of  iodide  of  potassium 
or  of  any  preiwration  of  mercury  are  likely  to  Ik;  injurious  if  the  case  is 
not  sypliilitic.  Still,  I  have  met  with  cases  whcii',  after  the  mast  careful 
balancing  of  probabilities,  a  decree  of  doubt  rcniiiini.'<l  which  could  be  dis- 
])cllc<l  iu  uo  other  way  than  by  an  exix-rimental  course  of  antisypbilitic 
mcdicatiou.  I  should  advise  mercurial  inunctions  iu  such  csises,  in  prefer- 
ence to  renuxlics  adiuiuistercd  internally. 

When  tuberculosis  occurs  in  the  infant,  the  tem|)crature  is  elevated,  and 
the  thermometer  iu  the  rectum  will  show  a  niaxininni  in  tlie  evening  or 
morning  (for  the  febrile  moveuieats  of  young  cliildren  fi-e<juently  reach 
the  highest  jwint  iu  the  morning)  of  101°  or  103°  F. ;  there  are  apt  to  be 
signs  of  pulmonary  trouble  at  least  in  tlic  form  of  scattered  rales  or  areas 
of  altere<l  respiratory  murmur ;  and  diurrlicea  commonly  ensues,  o«'iug  to 
tuberculosis  of  tlie  intestinal  mucous  membrane.  These  symptoins  clearly 
distinguish  it  from  ordinary  intkutile  atropfiy,  whicti  is  attended  with  do 
elevation  or  even  with  a  depression  uf  tenijK-rature.  Yet  it  is  evident  that 
such  infants  are  liable  to  more  or  less  wide-spread  catarrh,  and  that  when 
this  ailects  the  bronchial  and  intestinal  mucous  membrane  a  c<jnditiou 
develops  which  will  closely  simulate  tulwR'uIosis.  The  absence  of  sputa, 
and  the  unsatisfactory  result  df  niicro«c<;pic  »iarci»  for  tulierculous  bacilli 
in  the  stools,  further  increase  the  difficulty  of  positive  diagnosis,  until  the 
temjKirary  aggravation  of  the  dyspej)tic  symptoms  has  subsided. 

In  older  ehildi-en  chronic  dysi)ei)sia  is  usually  retx>gnized  with  case. 
The  commonest  error  in  diagnosis  is  undoui>teilly  the  failure  to  detect  the 
gastric  origin  of  certain  reflex  symptoms  or  of  the  disturbances  of  general 
health.  Allusion  has  already  lx>en  made  to  the  question  which  is  almost  , 
sure  to  be  raised  as  to  the  possibility  of  explaining  the  symptoms  by  the  I 
presence  of  intestinal  worms.  It  will  not  suffice  to  give  assurances  that  if 
worms  are  pix-scnt  they  are  to  be  regarded  as  the  result  of  defective  digestion 
rather  than  as  the  cause  of  the  symptoms  prosont.  Nor  must  it  be  for- 
gotten that  in  certain  cases  intestinal  purasit<»  do  ai-tually  cause  decided 
and  variinl  .aymptoms.  It  may  Ik-  altogether  pro|K'r,  therefori',  to  eliminate 
this  clement  by  ti»c  administration  of  efficient  but  uuirrituting  vermifuges. 

Careful  examination  must  always  be  made  of  the  heart  and  of  the  urine,    I 
since  caiillac  and  renal  dis<.*a.scs  are  as  fruitful  sources  of  indigestion  in  chil- 
dren as  in  adults.     Cirrhosis  of  the  liver  iu  children  is  su  rare  that  it  is 
enough  to  refer  to  it  with  tiie  remark  that  during  its  earlier  stages  the  more 
evitlcnt  synqitoms  are  those  of  gastric  congestion  and  catarrh.     But  he|)atic    1 
congestion  and  cjitarrh  are,  on  the  other  hand,  of  frcfiucnt  occurrence  iu    ■ 
childhood,  and  have  close  relations  with  the  dysiiepias.     The  aftection  of 
the  liver  may  W  |>nmary  and  the  gastric  disorder  secondary  an<l  doiK-ndent. 
But  much  more  frequently  ti>e  trouble  has  arisen  as  a  gastn)-duodenal 
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I  catarrh  which  has  invaded  the  bile-ducte  more  or  lesa  deeply.  This  is  the 
B  n^iial  significance  of  jaundice  when  occurring  in  dyspeptic  children  ;  and  in 
^■Jnany  cases  it  is  necessary  to  appreciate  the  coexistence  of  hepatic  irritation 
^ftcven  when  no  sui."h  decided  symptoms  as  jaundice  have  b«x?n  pro<luced.  The 
^■diagnosis  of  gastric  ulcer  and  of  dilatation  of  the  stomach  is  considered 
under  these  respective  headings. 

kin  severe  cases,  with  marked  impairment  of  general  health,  with  fre- 
oently-recurring  spells  of  fever  and  increased  catarrhal  irritation,  with 
t^uated  features  and  limbs  and  distended  alxlomcn,  and  esi>ccially  with 
W  addition  of  bronchial  catarrh  easily  explicable  by  the  undue  sensibility 
of  the  system,  the  fear  of  tiilwrculoais  is  likely  to  arise.  A  corre<;t  diag- 
nosis may,  however,  be  made  by  careful  attention  to  the  history  of  the  case 
I  and  to  the  sequence  in  which  the  symptoms  have  appeared ;  to  the  facta 
tliat  the  recurring  sjjcUs  of  increased  catarrh  can  be  traced  to  definite  at- 
Biijsphcric  or  dietetic  causes,  and  that  the  fever  is  proportionate  in  intensity 
and  duration  to  the  gastro-intestinal  irritation,  and  in  the  intervals  between 
the  s[)ells  disappears  or  is  marke<l  only  by  a  trifling  rise  in  the  morning  or 
ereiiing ;  to  tlie  peculiar  changes  presented  by  the  tongue,  by  the  matters 
vomited,  and  by  the  stools ;  to  the  fugitive  and  shifting  chararter  of  the 
physical  signs  of  chest-trouble;  to  the  absence  of  splenic  enlargement, 
which  often  occurs  in  tuberculosis ;  and,  finally,  to  the  gratifying  results  of 
projKT  hygienic  and  medital  treatment. 

Progrnosis. — Dyspepsia  in  children,  when  primarj-  and  uuassociatcd 
with  organic  disease,  yields  to  treatment,  as  a  rule.  There  are,  however, 
in&nts  who  have  inherited  such  fe<>ble  vitality  and  digestion  that  it  is  wcll- 

»liigh  impossible  to  save  them ;  nor,  if  their  lives  are  spared,  do  thev  ever 
tttaiu  vigorous  health.  Trifling  intercurrent  atfwtions  niay  abruptly  cut 
•hort  the  course  of  habitual  indigestion  in  such  frail  subjects.  There  are 
U  times  unfavorable  hygienic  conditions,  beyowl  the  |K)werof  the  pjiysician 
t<>  Rvlily,  which  will  deff«t  the  most  judicious  treatment,  so  that  the  case 
advances  to  hopeless  atrophy  and  vital  exhaustion. 
^L  An  excessive  mobility  of  tiie  nervous  system  may  allow  convulsions  to 
VleAilt  from  the  gastric  irritation,  and  serious  or  even  fatal  consequences  may 
fiillow.  The  protracted  disorder  of  nutrition,  espef-ially  in  the  more  severe 
caacs  of  pastro-intestinal  catarrh,  may  invite  the  dcvelopnieut  of  a  tuber- 
culous tendency-,  and  exposes  the  child  to  the  danger  of  attacks  of  jaundice, 
of  nephritis,  or  of  catarrhal  pneumonia.  The  acute  infectious  diseases  are 
not  necessarily  more  severe  or  fatal  in  children  suffering  thus  than  in  those 
jOijoying  vigorous  health. 

While,  therefore,  the  dyspepsias  of  children  are  not  of  themselves  often 

ktal,  they  are  serious  on  account  of  the  vulnerability  of  system  they  induce; 

are  prone  to  recur  ;  and  they  are  apt  to  interfere  with  normal  devclo|t- 

and  to  entail  subsequent  debility  of  digestion,  of  nerve,  or  of  the 

wire  nutrition. 

Treatment. — S<jme  of  the   important   questions   connected   with   the 
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mouth,  the  eulargcnieut  of  the  spleen,  and  the  iuf 
tlic  jmrents,  will  nearly  always  enable  a  fliagnosis  tfl 
daily  inipoilaut  todwide  this  question  without  havi 
peutio  test  of  specific  ti-eatnieut,  since  effective  doses  ( 
or  of  any  pre|)aration  of  mercury  are  likely  to  be  il 
not  syphilitic.  Still,  I  have  met  with  cases  where,) 
balancing  of  prolmbilities,  a  degree  of  doubt  remait 
|)clled  in  no  other  way  than  by  an  ex[x;rtmeutal 
medication.  I  should  advise  mercurial  inunctions 
ence  to  remedies  administered  internally. 

When  tuberculosis  occurs  iu  the  infant,  the  temj 
the  thermometer  in  the  rectum  will  show  a  maxir 
morning  (for  the  febrile  movements  of  young  ch^ 
the  highest  jwint  iu  tlie  moiming)  of  101°  or  103° 
signs  of  pultuonary  trouble  at  least  in  the  f(jrm  o 
of  altcrcil  respiratory  murmur ;  and  diarrhcca  coi' 
tujjerculosis  of  the  intestinal  mucous  membrane, 
distinguish  it  from  ordinary  infantile  atrophy, 
elevation  or  even  with  a  depression  of  tcmpcratu 
8uch  infants  are  liable  to  more  or  less  wide-spr 
this  aflects  the  bronchial   and   intestinal    muc 
develops  which  will  closely  simulate  tulwi-culfx 
and  the  unsatisfactory  result  of  microsc^opic  t» 
in  the  stools,  further  increa.se  the  difficulty  of 
temporary  aggravation  of  the  dys|x-j)tic  syr 

In  oMcr  chiUlreu  chronic  dysj)cpsia  ia 
The  commonest  error  in  diagnosis  is  undo 
gastric  origin  of  certain  reflex  symptoms 
hc^allh.     Allusion  has  alrwuly  Lx-cn  made 
sure  to  be  raised  as  to  the  possibility  of  e~ 
presence  of  intestimil  worms.     It  will  not 
worms  are  present  they  are  to  be  rcganlc<l 
rather  than  as  the  cause  of  the  sympt<>' 
gotten  that  in  certain  casus  intestinal   f 
and  varied  symptoms.     It  may  be  alUyg,\ 
this  clement  by  the  administration  of  vfl< 

Careful  examination  must  always  l- 
since  t-amliac  and  n-nal  disi-a-^'s  utv  a"  ' 
dren  as  in  adults.     Cirrhosis  of  the  1 
enough  to  refer  to  it  with  the  remark 
evident  symptoms  are  those  of  j  - 
congestion  and  «"jitarrh  are,  on   .i 
childhood,  and  have  <'losi.>  n>U>ii"ti 
tlte  liver  may  bo  primary  and  lii 
But   much  more  fri-cjucntly  ihv  i.  U'\ 
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^H 

B   Quininie  sulpb.,  gr.  xii ;  ^^^^| 

Stncbuinte,  gr.  ^  ;  ^^^H 

■  Acidi  (ulphurici  aromatici,  f^i ;  ^^^^| 
H  Cura9u:e  vcl  Elix.  simplicis,  fjiii ;  ^^^^| 
B                                                 Aqus  purse,  q.  s.  ad  f  3|  iii  ^^^^| 

■  ^^H 
B                                8. — From  thirty  to  sixty  drops  in  water  after  meal*,  ^H 

TIk>9p  (loscji,  as  is  the  case  with  all  others  suggested  in  this  article,  ar»fl 
adajitrd  to  children  of  from  three  to  seven  years.  " 

In  tlie  treatment  of  the  habitual  indigestion  of  infants,  tlie  first  thing 
demanded  is  a  careful  study  of  the  diet.     If  the  child  is  still  nursing,  the  ■ 
breast-milk  must  he  exaniine^l  critically  as  to  fjiiantity  and  quality.     If 
decidetl  defects  are  found,  it  is  desirable  to  lose  no  time  in  securing  another 
breast  of  milk,  if  possible.     But  it  may  happen  that  the  infant  cannot  orfl 
will  not  suckle,  or  that  the  best  breast-milk  disasrrees.    The  child  must  then      ' 
be  weaned,  and  the  problem  of  artificial  feeding  is  presented.     It  is  best  in  ^ 
all  cases  to  have  recourse  to  cow's  milk,  carefully  selected,  and  properly  ■ 
diluted  with   \rater,   lime-water,  or  barley-water.      Fur  an   infant  a   few 
months  old  the  milk  should  not  bo  more  than  oue-half  stnc-ngth,  and  if  this 
disagrees  the  projwrtion  of  milk  should  be  further  reduced.     Often  the 
simple  fact  that  tlie  milk  is  properly  diluted  and  is  administered  in  small 
quantities  at  proj>er  intervals  will  put  a  stop  to  the  vomiting  and  the  infant 
will  l>egin  to  improve.     But  if  the  fowl  ctuitinues  to  ferment,  and  vomiting 
and  distress  still  occur,  a  mixture  of  whey  fji,  fresh  cream  f.'ss,  and  water  ■ 
fsi,  may  be  tried,  or  a  mixture  of  strippings  (obtained  by  ix'-milking  the  cow) 
with  water;  or  dditatc  broths  made  of  chicken,  vcnl,  or  In-i-f,  niid  mixed 
with  equal  amounts  of  rice-  or  barley-water.     lu  cases  of  this  kind,  a  diet 
consisting  of  gelatin,  milk,  cream,  and  arrow-root,  as  recommended  in  Meigs 
and  Pepj)er  on  Distsises  of  Children,  may  be  found  to  suit  In-ttcr  than  any- 
tliing  else.     The  amount  to  be  given  at  each  feeding  must  l>o  carefully 
adajjtcd  to  the  age,  and  to  the  digestive  power  of  the  stomach.     The  food 
must  Ik?  pivparetl  with  great  care,  and  l)e  kept  S(j  as  to  avoid  all  risk  of 
contamination  or  of  fermentation.     It  cannot  l^e  doubted  that  the  process 
of  sterilizing  all  milk  U8<>d  in  the  preparation  of  artificial  fiwHl  for  infants 
is  highly  ini|x)rtant  as  excluding  micro-organisms  and  fermentation,  while 
at  the  same  time  it  {Mrmits  a  larger  amoimt  of  the  f<x)d  to  be  j»i-cimrcd  at 
once  and  thus  saves  mndti  trouble. 

It  is  equally  essential  to  promote  healthy  action  of  the  skin,  and 
thoroughly  to  prot<vt  the  l)ody  by  projicr  clothing  from  undue  atmospheric 
influences.  Bathing  should  be  replaced  by  sponging  the  Iwdy  daily  with 
warm  water,  to  which  a  very  little  ammonia  or  salt  or  nicuhol  may  Ikj 
added.  This  is  to  be  followed  by  gentle  but  thorough  iniinction  with  oli%e 
or  cod-liver  oil.  It  is  doubtful  whether  the  latter  has  any  greater  value  to 
compensate  for  the  offensive  odor  which  it  impart*.  But  there  can  be  no 
doubt  as  to  the  positive  benefic'al  cS'ect  of  such  inunctions  when  used 
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ingly,     A  light  flannel  binde 


1)6  kept 


arouml  the  abdomen, 
dressed  from  neck  to  toes  in  woollen  garments  of 
appropriate  weight. 

When  this  is  done  it  is  possible  to  keep  the  temperature  of  the  room 
dovo  to  C9°  or  70**  F.,  and  to  admit  fresh  air  so  as  to  keep  the  ajKirtment 
pare  and  healthy.     This  is  far  safer  and  Ix'tter  than  to  have  the  body- 
clothing  too  light  for  protection  aud  to  dejieud  upon  extra  wraps  and  upon 
ikceping  the  room  very  warm.    The  little  child  is  rendere<l  more  tender  and 
liDsceptiblc,  and  the  utmost  care  is  unable  to  avoid  draughts  and  changes  of 
npenitiire  which  will  theu  certainly  give  colds. 

The  niaiu  indications  for  the  administration  of  medicines  are  to  allay 
fromiting.  to  improve  digestion,  and  to  promote  nutrition.  It  is  needless  to 
lay  that  all  medication  is  secondarj' to  dietetics  and  hygiene,  aud  that  the 
[ipmcdies  selected  must  be  given  cautiously,  in  small  doses,  and  in  palatable 
brms.  It  is  often  found,  even  when  it  could  scarcely  be  expected,  that 
(toil-liver  oil  is  well  receivoil  and  digested.  It  then  proves  of  the  utmost 
l^liic,  and  remarkable  improvement  follows  its  use.  It  is  best  given  in  the 
Ifcmi  of  a  delicate  freshly-made  emulsion  with  lacto-phoephate  of  lime,  as 

fbOows : 

B  01.  jec.  uelli,  rjiEs; 

ChIcU  laclo-pho»{ibati«,  g;r.  xrxii ; 
Pulv.  acflciip, 
Saccburi  Inotis,  Aft,  q.  9. ; 
01.  einnuiiiomi  vol  OI.  ^ultheriie,  gtt.  Hi ; 
Aquee  pune,  q.  s.  ud  fjiv. 
Ft.  mist.  sec.  art 
Sl. — A  tesspoonful  three  times  daily  for  an  infant  four  months  old. 

It  must  not  be  imagined  that  even  the  most  delicately  prepared  emul- 
iwill  always  l)e  received.     On  the  eontniry,  there  are  cases  where  the 
miiiute  amount  will  disagree.     It  may  be  found  then  that  extremely 
nail  doses  of  arsenic  will  do  better :  as,  for  instance, — 

B   Li<]-  inenici  chloridi,  gtt  xvi; 
Acidi  murifttici  diluti,  gtt.  xvi ; 
Aquie  cinnamonii,  q.  ».  ad  f  Jir. 
— ^PtQin  twentj  to  sixty  drops  in  a  tca«pooaful  of  water  after  food,  three  or  four 

r. 

Or  if  aa  alkaline  preparation  be  preferred, — 

B   Liq.  pota.xsip  areenitis,  gr.  xvi ; 
Sodii  bicarbonnlis.  gr.  xxxii ; 
Aqute  cinnRmomI,  q.  b.  nd  fjiv  ; 
— From  twenty  to  sixtj-  drops  in  a  teaspoonfUl  of  water  after  food,  three  or  four 

•y. 

Other  aromatic  waters  may  be  used  as  the  vehicle,  or  it  may  answer 
bettn*  to  nse  simple  distilled  water. 

These  remedies  have  the  advantage  tlmt  if  they  act  favorably  on  the 
moabrane  they  will  exert  a  good  influence  upon  the  general  nutri- 
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ages ;  for  it  has  a  powerful  antifermentative  effect,  in  addition  to  its  valuable 
local  action.  Thus,  it  controls  vomiting,  lessens  flatulence,  and  acts  favor- 
ably on  the  irritated  mucous  membrane.  It  is,  however,  somewhat  difficult 
to  administer  to  young  children,  on  account  of  its  peculiar  and  unpleasant 
odor  and  taste.    The  following  formula  may  be  used : 

B  Sodii  bicarbonatis,  ^i; 

Creasoti  (beech-wood),  gtt  iv ; 

Pulv.  acacin,  q.  8. ; 

Glycerins,  f 3  ii ; 

01.  cinnamomi,  gtt.  iv ; 

Aquas  purae,  q.  s.  ad  f  J  iii. 
Ft  mist 
S. — A  small  teasx>oonftil  in  a  little  water  aoon  after  meals.    For  a  child  of  six  jrean. 

Or  the  following : 

B  Creasoti  (beech- wood),  gtt  t  ; 

Bismuth,  subnitratis  vel  Sodii  bicarbonatis,  ^i; 

Pepsin,  (saccharated),  ^i. 
H.  et  div.  in  chart  no.  zxx.  (in  small  capsules). 
8. — One  after  meals.    For  a  child  of  six  or  seven  yean. 

Carbolic  acid  is  less  unpleasant  in  odor  and  taste,  but  it  is  also  less 
efficient  for  this  purpose. 

It  is,  of  course,  to  be  understood  that  what  is  now  said  is  to  be  regarded 
as  merely  supplementary,  as  r^ards  older  children,  to  the  remarks  already 
made  upon  the  treatment  of  habitual  indigestion  in  infants. 

Sulphurous  acid  is  occasionally  very  valuable,  even  when  vomiting  is  a 
prominent  symptom ;  but  it  is  especially  indicated  where  there  is  gastric 
atony  with  flatulence,  with  discharges  of  ill-smelling  flatus: 

B  Acid,  sulpburosi,  gtt.  xvi ; 
Aqun  cinnamomi,  f  ^  iT. 
M.  S. — From  twenty  to  sixty  drops  in  a  desitertspoonful  of  water,  according  to  effect, 
three  or  four  times  daily. 

To  this  mixture  it  is  often  desirable  to  add  one-fourth  of  a  grain  of 
strychnine ;  or  the  following  may  be  substituted : 

B  Quininie  sulph.,  gr.  zxxii ; 
Strychninss,  gr.  J ; 

Acidi  nitromuriatici  diluti,  fji,  vel  Acidi  phosphorici  dil.,  f^ii ; 
Tinct  cardamomi  comp.,  fgii ; 
Aquie  pune,  q.  s.  ad  f  J  iv. 
Ft  sol. 
8. — From  thirty  to  sixty  drops  in  water  after  meals.    For  a  child  of  fVom  seven  to  ten 
jreais. 

Pepsin,  in  some  one  of  the  highly-acceptable  and  reliable  preparations 
now  aviiiluble,  is  an  important  aid  in  the  treatment  of  many  cases  where 
the  gastric  secretions  are  deficient  in  quantity  or  quality,  or  in  both. 
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Whea  the  stomach  is  settled,  and  reasonable  amounts  of  food  can  be 
taken,  tlie  depravation  of  general  health  may  suggest  the  use  of  eod-liver 
oil ;  and  it  is  under  such  circumstances  otlen  taken  willingly  and  with 
•dmimble  results,  pure,  or  in  jelly,  or  in  the  form  of  an  emulsion  with 
lime  (see  page  15),  with  hypophosphites,  or  with  wild-cherry  bark : 


B   OL  juc.  uelli,  f^in; 

Pulv.  acacioe, 

Socchari,  U,  q.  «.  ; 

Ext.  pruni  Virgin,  fluid.,  f^iii; 

AquK  puriD,  q.  s.  lul  f  J  iv. 
M.  ct  fl.  emuU.  «ec.  art. 
6. — From  one  to  two  teaspoonfuls  after  meab. 


^"         What  was  said  on  page  16  in  regard  to  the  use  of  arsenic  and  iron 
might  be  repeated  here. 

The  use  of  stimulants  in  the  chronic  dyspepsias  of  older  children  should 
be  (lirtctcd  with  caution  and  hesitation.  Verj' often  in  severe  casi>8  small 
intount£  are  required  for  short  periods,  on  account  of  weakness  and  deprcs- 
BOD :  their  beneficial  action  is  shown  by  improvement  in  appetite,  in  the 
ipfKBnintv  of  the  tongue,  and  in  the  circulation.  In  some  cases  of  obstinate 
Vojniting,  spoonful  doses  of  ic«l  cliampagnc,  or  of  tarbonicr-acid-water  oon- 
fauning  a  few  drops  of  brandy,  may  succeed  when  many  efforts  have  failed 
arrest  it.  But  there  is  much  to  Ijc  said  against  the  prolonged  use  of 
ta,  because  of  tlic  loss  of  effect  which  follo\\s,  aud  of  the  risk  of 
Joad  irritation,  and,  in  the  case  of  older  children,  on  account  of 
le  moral  question  involved.  No  such  objection  applies  to  preparations 
if  malt,  of  which  there  are  excellent  ones  in  tlie  market,  and  which  oflen 
.  prove  highly  useful  in  these  cuscs,  by  improving  apjietite,  digestion,  and 
^kutrition. 

^H      Allusion  must  be  made  to  the  constipation  which  attend,<<  some  cases  and 
^Inay  be  very  troublesome.     In  eacli  vase  tlic  sjiecial  cause  of  tlie  constipa- 
tion should  be  determinetl.     If  due  to  relaxation  of  the  abdominal  and 
intestiiinl  muscles,  owing  to  atony  and  flatulent  di-stontion,  it  may  l>e  re- 
lieved l.iy  friction,  massage,  and  electricity,  added  to  tlie  cool  sponge- batli. 
If  owing  to  scanty  intestinal  secretions,   mo<lif]catioii8  of  diet,  increased 
pplv  i»f  water,  the  omission  of  all  astringent   remwlies  and   the  use  of 
i«e  which,  like  arsenic,  the  mineral  acids,  and  nu.x  vumita  or  strychnine, 
muUte  secretion  and  jieristalsis,  may  sufHce  to  overcome  it.     In  either 
the  use  of  suppiwitories  of  gluten  or  glycerin  or  occasional  enemas  will 
important  aid  if  re<juired.     I^axatives,  even  of  the  mildest  kinds,  are 
be  avoided  as  far  as  possible.     Most  of  them  Kssiwi  appetite  and  impair 
igestion,  and  their  action  is  apt  to  be  followed  by  a  reaction  of  greater 
idity.     Occasionally,  however,  in  spite  of  such  measures,  there  is  such 
ere  constipation  as  to  demand  special  liietlication.     Small  amounts  of 
bad  salt  in  hot  water  may  act  gently  and  kindly.     Elixir  of  cascara 
mtr  be  given  in  carefully-graduated  doses,  or  the  solid  extract  in  pill  form 
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tOMcih  to  swallow  a  pill.     If  iron  is  indicated  in  the 
vwmiKoatioa  may  be  used  ; 


B  Pil.  ferri  carb.,  gr.  xvi ; 

Ext.  cucane,  gr.  viii ; 

Ext.  nucis  vomicte,  gr.  ii. 
If .  «t  ft  mas.  et  div.  in  pil.  xxxii. 
,t»ilT  after  meals  as  required.     For  a  child  of  from  seven  to  ten 


K  Ferri  sulpb.  exsiccat.,  gr.  x; 
KL  aloes  et  myrrhse,  gr.  xvi ; 
Ext.  taraxaci,  gr.  xvi. 
Sf .  et  ft  mas.  et  div.  in  pil.  xxxii. 
£._ODe  twice  or  thrice  daily  after  meak. 

it  is  proper  to  b^in  cautiously  with  small  doses,  as  the 
^  V  3MJn«  not  only  a  laxative  but  also  a  tonic  action,  so  as  to  pro- 
,  tiDiiar  fabit  of  the  bowels.     Any  overaction  is  to  be  deprecated ; 
«.  .taMftr*^  slated,  laxatives  are  to  be  used  only  when  it  is  impossible 
.,  ,j»  «wu$  wiriiout  them. 

CYCLICAL,   FITFUL,   OR   RECURRENT  VOMITING. 

""ts.  \>ad:tion,  which  is,  we  believe,  by  no  means  so  rare  as  has  been 

a»i    -rtc  i*f  r««ved  comparatively  little  attention  from  medical  writers  in 

^  jjj  ^  consequence  a  lai^  part  of  what  we  have  to  say  comes  from 

•kc  uti  <xperience.     Gee,  of  London,'  has  recorded  no  fewer  than  nine 

,j^^  j^^  ^4-  which  are  particularly  interesting. 

-^i^gKign. — ^The  state  is  one  characterized  by  attacks  of  vomiting 
-^.-i.v^  «««r  after  intervals  of  uncertain  length,  and  between  which  the  per- 
^^  *  apparently  in  the  enjoyment  of  perfect  health.  Generally  the  attack 
«fc«s  Jni  a  few  hours,  but  it  may  extend  over  three  or  four  days,  in  which 
y  the  ci>ndition  of  the  patient  may  approach  that  of  profound  exhaustion. 
^>e  disorder  occurs  at  all  ages,  and  I  have  met  with  it  at  the  various 
^^^Js  of  childhood  quite  as  frequently  as  in  adults. 

SymptonM. — ^Very  commonly  the  attack  is  preceded,  and  it  is  nearly 
ASntvs  accompanied,  by  pain  in  the  upper  part  of  the  belly  or  around  the 
wivol,  which  in  some  cases  is  so  severe  as  to  require,  for  the  time-being, 
Mt>iv  of  the  attention  of  the  physician  than  the  vomiting.  The  bowels  are 
cnK>raIIy  costive,  but  in  a  lar^  number  of  ca-ses  they  are  loose  or  unaffected, 
ami  it  is  worthy  of  note  that  in  every  instance  the  stools  are  of  a  lighter 
A>lor  than  normal.  This  condition  may  persist  for  some  weeks,  or  even 
months,  after  the  attack  ;  and  it  appears  tliat  while  the  stools  show  such  want 
of  bile  the  tendency  to  recurrence  of  the  attacks  continues. 

The  vomiting  differs  in  no  way  from  that  commonly  seen  in  children, 
aave  in  its  periodicity  of  occurrence,  the  ejecta  being  made  up  of  the  gastric 
contents,  and  perhaps  bile ;  towards  the  last  it  may  be  only  watery,  or 
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it  may  contain  traces  of  mucus.     The  violence  of  the  gastric  disturbance 
^B  difTrn  in  diflereut  cases.     In  some  the  attacks  consist  in  a  refusal  on  the 
^^   |)»rt  of  die  stomach  to  receive  any  liquids  or  solids;  in  others  the  retch- 
ing and  strainin<j;   keep  on  whether  fo<xl   is  taken  or  not ;  while  in  still 
ocbere  it  Impiiens  that  the  gastric  irritability  shows  its  presence  at  certain 

Iperiiids  iif  the  day  only,  food  being  retaini'il  at  other  times.     In  cases  whero 
thr  aiuioks  are  pmlonged  for  several  days,  and  tjie  vomiting  is  severe,  the 
Mount  of  depression  resulting  may  seem  highly  alarming  and  dangerous. 
After  tlie  attack  has  passe<l  away  the  walls  of  the  abdomen  are  otton  tender 
10(1  ache,  from  the  eflbrta  at  vomiting. 
In  some  of  the  cases  fever  of  an  irregular  type  may  accomjiany  the 
{Mnc  disturbances,  while  in  others  no  variation  of  tern  prat  me  oct^urs.    In 
one  of  Gee's  cases,  where  tlie  vomiting  was  rei)laced  by  retching  without  the 
cipultion  of  the  contents  of  the  stomach,  the  attacks  gencndly  lasted  but 
for  a  few  minutes,  were  accompanied  by  no  jwiin,  but  by  marked  jrallor  of 
tlic  fere,  and  the  temperature  of  the  botly  at  certain  times  rose  as  high  as 
lUo"  F.  without  any  obvious  cause. 
Etiologry. — It  has  seemed  to  me  that  the  essential  element  in  the  pro<lu<v 
,  tinof  lecurrent  vomiting  is  a  state  of  nervous  depression  and  irritation  atfcct- 
fil)|M|ltcially  the  centres  and  fibres  supplying  and  euntrt)lltiig  the  stomach 
and  liver.     I  have  known  this  condition  to  be  established  almost  imme- 
diately by  a  nervous  slKX'k,  or  by  excessive  fatigue,  though  more  usually  it  is 
jht  on  by  the  prolonged  action  of  dejjR>asiug  causes.     \\'hen  once  it  is 
shed,  it  requires  comparatively  slight  influences  to  excite  a  spell.    The 
Fnmjitoms  indicate  the  existence  of  he|xitic  toriwr  in  most  cases,  and  not 
rarely  a  slight  degree  of  gastric  catarrh  is  associat«l.     Not  improbal>ly  it  is 
lite  development  of  some  irritating  ptomaine  which  causes  the  expKwion; 
^■r  else  it  is  a  lowering  of  the  already  depifssed  innervation  which  violently 
^^isturbs  the  equilibrium  of  the  gastro-liepalic  ftuietions.     Indigestible  fo<xl 
is  not  so  common  a  csmse  as  might  be  cxjiectwl,  unless  articles  difficult  of 
a<tsiniilation  arc  taken  at  about  the  time  that  an  attack  is  likely  to  come  on. 
lu  many  cases  exjKwnre  to  cold  seems  to  be  the  provoking  factor,  while  in 
r;ther  cases  the  closest  observation  may  fail  to  dis<'Over  anything  which  can 
be  called  a  cause.    The  truth  is  that  the  underlying  tendency  above  alluded 
^Kb,  howe^rer  ac(|nireil,  varies  greatly  in  its  intensity  in  ditlerent  cases,  so  that 
^■le  causes  nocdc<l  to  call  it  into  action  var^'  gntitly  in  degree,  and  vary  also 
^P^  kind,  ancnrding  to  the  different  susceptibilities  of  the  individuals  alFected. 
The  peri(xlioity  of  the  attacks  is  difficult  of  explanation.     In  some  in- 
Btanoee  the  B|iells  recur  at  KU(!h  irregubr  intervals  as  scarcely  to  merit  the 
of  cyclical :  they  show  only  the  existence  of  a  continuous  tendency 
rhicb  is  aroused  from  time  to  time  by  the  recurrence  of  the  exciting  muses. 
Jjer  cases  greater  regularity  in  recurrence  is  noted,  suggreting  that  the 
atibility  of  the  ncr\'ous  system  isdevelopetl  [M-riodically  under  the  ojxir- 
tion  of  some  rhythmic  influence.     It  may  be  that  these  attacks  of  a  more 
ictljr  cyclical  character  arc  sometimes  the  evidence  of  a  gastric  petit  mal; 
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and  even  vhen  this  cannot  be  estalilislicHl,  there  are  interesting  and 
jwrtant  analogies  suggestoil.  Rarely  nialarinl  iK)isoning  may  Ije  at  the 
bottom  of  tlic  disease,  and  under  such  circumstanfes  the  ottauks  are  apt 
to  be  peculiarly  regular  in  their  recurrence. 

Occasionally  the  development  of  the  condition  may  cl(>arlv  depend  upon 
a  preceding  acute  disease.  Thus,  I  have  seen  it  follow  typhoid  fever  ;  and 
in  one  of  Gee's  cases  no  other  cause  could  be  assigned  than  an  attack  of 
measles  occurring  twelve  mouths  previously.  In  this  case  the  attacks  of 
vomiting  were  very  frequent,  recurring  as  often  as  once  a  week. 

Treatment. — It  is  evident  that  one  of  the  first  things  to  be  done  is  to 
prevent  exjjosure  to  the  exciting  cause  in  each  instance,  and  so  to  regulate 
the  diet  and  the  functions  of  the  digi-stive  canal  as  to  jirevent  the  jirodtic- 
tion  of  catarrlial  states,  or  the  developm<;ut  of  the  prjisonous  matters  which 
are  formed  by  the  fermentation  of  food  in  the  stomach.  The  vomiting,  if 
severe,  should  be  treated  by  doses  of  calnnu'l  and  hismiitli,  or,  if  such  medi- 
cation fails,  bromide  of  potassium,  or  chloral,  or  small  doses  of  laudanum, 
should  be  administered  in  weak  solution  by  the  reotara.  As  the  vomiting 
goes  on,  there  is  fref(uently  a  tendency  to  collajise ;  and  it  is  in  this  stage 
that  brandy  in  a  concentrated  form,  and  prefcralily  hot,  seems  to  act  witli 
jiarticularly  good  residts,  producing  a  stimulation  of  the  flagging  nervous 
power  and  allaying  the  tendency  to  vomit.  Here,  again,  mediration  may 
be  by  the  bowel  if  the  stomach  refuses  to  receive  any  liquid,  tiie  brandy  or 
whiskey  being  warmed  tiioroughly,  and  in  this  case  diluted  sufficiently  to 
avoid  rectal  irritation  and  tenesmus.  For  the  abdominal  pain,  which  is,  as 
we  have  stated,  often  severe,  external  ap]>ltcations  only  slioutd  be  employed, 
such  as  very  weak  mustai"d  plasters  containing  just  enough  of  the  nuistard 
to  bring  a  blush  to  the  skin  over  the  epigastrium.  The  hot  brandy  often 
brings  relief  in  this  state  also,  and  the  well-known  spiee  plaster,  matle  up 
of  allspice,  cloves,  cimiamon,  and  black  pepjx'r,  is  often  a  remarkably  good 
application.  Opium  should  be  avoided  as  far  as  |)ossible,  as,  although  its 
use  brings  temporary  relief,  it  may  be  folli)wecl  by  so  mucli  systemic  de- 
pression as  to  do  more  harm  tlian  good.  Not  only  is  tins  true,  but,  by  the 
l<x;king  up  of  the  undigested  food  in  the  bowel,  fermentation  is  increased 
and  true  giustric  and  intestinal  etiturrh  may  result.  Not  rarely,  however, 
after  the  stomach  and  dncHleiium  have  l)een  emptie<l  by  rejieated  acts  of 
vomiting,  and  when  the  ixjvvels  have  Ixvn  moved  .spontaneously  or  by  the 
aid  of  an  enema,  and  when  the  retching  and  straining  continue  frequent  and 
severe,  it  is  necessary  to  administer  small  doses  of  opium  by  the  rectum. 
I  have  had  some  higiily  interesting  results  from  the  use  of  small  duses  of 
antipyrin  administered  in  cyclical  vomiting  as  8<X)n  as  the  firet  symptoms 
of  an  attack  pn>seut  themselves.  These  results  encourage  a  further  use  of 
this  remedy  in  such  cases. 

If  collapse  is  threatened,  fact  apjdieations  and  cardiac  stimulants  are 
Btrongly  iiidicatcxl,  and  should  l>e  piislicfl  until  some  reaetitm  sets  in. 

Where  the  exhaustion  is  due  to  the  inability  of  the  child  to  retain  focxl 
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iitli«r  dum  to  exoesnve  retching  and  alxiominal  cifurt,  nourislimcut  should 
be  given  by  the  rwttini  in  the  form  of  |)redigi'stod  milk,  such  aa  is  now  so 
readily  prepared  by  means  of  the  pancreatic  preiiaratious. 

GASTRALGIA. 

Synonymee. — French,  Gastralgic,  Gastrfxlynie,  Cnrdialpie;  German, 
Masrfns»hraerz,  Magenkrarapf;  Latin,  Erethiamus  vcntriciili,  Hy|)enc8- 
tiiffiia  ventriculi ;  English,  Spasm  of  the  Btomach,  Ner\'ou8  cardialgia, 
Gastixxlyuia. 

This  affection  is  rare  in  children  ;  yet,  as  it  occurs,  it  merits  attention. 

Definition. — An  affection  diaracterized  by  sudden,  sharp,  lancinating 
fttn  in  the  stfimaoh,  coming  on  witliout  premonition,  as  a  general  vnh,  and 
ktting  for  a  few  moments  or,  in  rare  cases,  a  number  of  hours.  Jt  is  dis- 
tinctly a  neurosis,  and,  while  the  sensation  experienced  by  the  patient  may 
be  tluit  of  gastric  spasm,  it  is  probable  that  no  real  contraction  of  muscular 
atbrc  ocTurs. 

^P  TImtc  is  no  organic  lesion  of  the  stomach  associated  with  the  trouble, 
nor  is  there  any  marked  functional  disturbance.  It  is  to  be  clearly  separated 
from  the  i»ain  accompanying  cither  one  of  these  states,  and  is  in  reality  a 
vioU'Ot  form  of  neuralgia  alfecting  nerves  so  closely  asswiated  with  vitality 
■•  to  cause  more  distress  and  fear  than  similar  atFoctious  elsewhere.  It  is 
tnie  that  iu  wme  forms  of  dyspepsia  the  urnouut  of  ejiigastric  distress  or 
aotUttl  jain  may  l>e  so  gn-at  as  to  form  the  most  prominent  symptom  in  the 
cttt ;  but  it  should  be  clearly  understood  that  even  such  cases  cannot  with 
accnnwy  l)e  styled  gastralgia. 

History. — In  the  jiast  there  has  been  much  confusion  rt^rding  this 
disrasc,  and  in  consequence  various  terms  have  l^een  used  to  indicate  it  which 
Imve  in  reality  no  appropriateness  and  in  many  instances  are  so  out  of  place 
as  to  express  affections  of  other  organs  than  the  8tx)mach.  Thus,  even  at 
lite  presieot  time  the  terms  c-ardialgia,  gastrodynia,  s(»asm  of  the  stomach, 
•toraadiie  colic,  and  neuralgia  of  the  stomach  are  all  used  to  signify  one 
and  ihe  same  di.s«ise.  It  is  evident  that  the  first  of  these  is  an  absolute 
misnomer,  while  several  others  are  expressive  of  quite  aiiotiiur  state  tlian 
that  wkicli  exists.  The  only  terms  which  may  correctly  be  usetl  as  synon- 
jisous  ar«»  gastrodynia  and  neuralgia  of  the  stomach. 

An  alnwly  stated,  gastralgia  is  comparatively  rare  in  children,  seldom 
bring  seen  below  fifteen  years  of  age,  and  iu  this  matter  it  agrees  with  our 
experieoce  in  resjiect  to  other  forms  of  upunilgia. 

Btiolocry. — The  causes  which  induce  ga.stralgia  are  various.  Sex  is  a 
ttrong  predisjMising  cause,  and,  in  couserpienoe,  girls  are  much  more  com- 
monly afrect<'<l  tlian  Imjvs.  This  is  i>articularly  noticealjle  at  the  approach 
of  pjiherty.  Tenipt^ranient  is  even  more  potent  tlinn  sex,  since  neurotic 
ctuliln-n  suffer  more  fre<iuently  than  tlioee  of  a  phlegmatic  type.  Again, 
tfmi  grvftt  and  potent  cause  of  neuralgia,  improjior  nutrition,  with  its  in- 
variable ouncumitant«,  auoimia  and  debility,  alsti  is  found  to  be  here  preseut 
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je-  ;ui  eanhng  ■.-aiBit;.  IXepcessed  vitality,  nervous  strain,  exoessive  exdte- 
aieur.  7r*v-at:ua&  «xpt3«an>  to  cold,  and  sudden  fright  and  grief  are  all 
'.7iu£«s.  ITie  iou^esdwa  o(  exceedingly  cold  liquids  or  solids  and  the  sadden 
<upur>:;!t«ii.'a  .>c'  .'id  aad  duooic  cutaneous  discharges  have  been  long  recog- 
siAU  :&!^  ik.t>.<r«  ia  the  production  of  gastralgia ;  while  the  migration  of 
fMR^CK^  3<.Ha  tikf  intesine  into  the  stomach  is  probably  a  more  conunon 
Bk.-t«.>r  that  b  ^:eaenlly  assomed. 

Titaf  t^cKScioo  »»  to  how  frequently  the  ingestion  of  indigestible  foods  is 
» >.'3i£<*.'  is  aa  exk.'wdingly  difficult  one  to  answer,  owing  to  the  frequency 
wicik  wak-h  {«ia  RJkiws  such  acts  even  under  ordinary  circumstances;  but 
in  tiibe  v»<t  ma)v«ity  of  cases  true  gastralgia  is  not  so  produced. 

I:  ss»  bowewr.  evident  that  when  the  neuralgic  tendency  exists  the  irri- 
cuk>a  vtto^  by  the  presence  of  indigestible  food  may  readily  excite  a 
{ttiv<.\v$aL  TlH<se  are  the  ordinary  causes  in  children,  but  attacks  of  pain 
altv<«>>cher  n^fembling  gastralgia  may  be  caused  by  organic  disease  in  other 
{«rt&  Thujs  incipient  caries  of  the  dorsal  vertebrae  may,  by  irritating  cer- 
tauu  uerw^libunents,  cause  such  spells  of  pain. 

iVrtatn  ctt»<s  are  but  the  manifestation  of  malarial  poisoning,  and  Nie- 
uevvr  has  pointed  out  that  attacks  of  gastmlgia  are  sometimes  present  in 
li«>u  of  a  chill.  Rheumatism  may  perhaps  be  a  cause,  but,  unless  the 
berevlitan-  tendency  is  most  striking,  it  seldom  can  be  looked  upon  as  such 
iu  i>hildren. 

The  habit,  so  prevalent  in  the  lower  classes,  of  permitting  the  use  of 
«\>ffiv  ami  tea  by  very  young  children  is  undoubtedly  an  occasional  cause 
».»t*  this  rare  disease,  as  it  often  is  in  adults.  In  boys  who  begin  the  use  of 
t^>l»tw  l)elbre  puberty  this  drug  has  a  powerful  predisposing  influence,  and 
8tilU^  lielieves  that  this  is  the  most  common  cause  of  gastralgia  in  adult 
.iualt¥  in  the  United  States. 

Patholo^ry- — Numerous  views  have  been  brought  forward  to  explain 
this  interesting  disorder.  It  is  supposed  that  the  nerves  involved  are  the 
senst>r>-  fibres  of  the  pneumogastric  and  the  solar  plexus,  and  in  all  prob- 
ability it  is  the  former  which  are  most  commonly  at  fault.  The  nerve- 
siipplv  of  the  stomach  is  very  closely  connected  with  that  of  the  general 
aUlominal  cavity,  for  the  right  vagal  branches  are  distributed  to  the  pos- 
terior surface  of  the  stomach,  after  which  they  join  the  left  side  of  the 
ca>liac  plexus  and  the  splenic  plexus.  The  left  vagal  branches  are  dis- 
tributed over  the  anterior  surface  of  the  stomach  and  to  the  lesser  curvature. 
They  unite  with  the  branches  of  the  right  vagus  and  with  the  sympathetic, 
and  some  filaments  pass  through  the  lesser  omentum  to  the  left  hepatic 
plexus.  For  these  reasons  it  is  readily  seen  that  very  widely  separated 
causes  of  irritation  may  produce  the  trouble,  and  also  how  readily  the  ab- 
dominal contents,  as  well  as  those  of  the  thorax,  might  share  in  a  paroxysm 
of  pain.  It  has  been  already  pointed  out  that  this  disease  is  to  be  separated 
from  the  pain  accompanying  gastric  troubles,  organic  and  functional. 

Symptoms. — The  symptoms  of  this  disease  are  easily  recognized.    The 
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child,  without  apparent  cause,  is  of  a  sudden  seized  with  a  pang  which  in 
its  severity  is  to  be  compared  to  that  of  angina  pectoris,  the  face  becomes 
pincht'd  and  Jivid,  and  the  belly-walls  are  found  to  be  retracted  and  knotty, 
or  relaxwl  from  the  depression  of  cxwssive  jwiio.  At  the  onset  of  the  par- 
oxysm a  sharp  cry  is  given,  and  the  hands  may  be  pressed  against  the  epi- 
gastrium while  the  body  is  bent  over  in  agony.  Tiie  pulse  is  slow  anrl  full, 
owing  to  the  involvement  of  the  filaments  of  the  pncumogastric,  or  in  otlier 
cases  is  equally  rapid  and  running,  but  is  always  hartl.  The  sensation  on 
applying  the  finger  to  the  pulse  in  the  wrist  is  one  of  iiigh  artr-riiil  tension 
ia  the  early  stages  of  the  trouble,  and  remains  so  tlirough  the  attack,  unless 
the  paroxysm  lasts  an  unusually  long  time,  when  the  exhaustion  of  pro- 
kM^vd  sutTering  may  relax  tlie  spasm  of  the  blood-vessels  as  it  is  apt  to 
relax  the  entire  btxly. 

If  the  attack  is  one  of  a  fleeting  character,  a  single  dart  of  excruciating 
igimy  may  cause  the  child  to  give  one  loud  scream  and  to  fall  to  the  ground 
in  the  acme  of  its  pain.  The  skin  may  be  covered  with  sweat  at  the  height 
of  the  paroxysm. 

It  is  of  importance  to  rememl>er  that  children  verj'  frequently  find  diifi- 
cultA"  in  referring  to  the  scat  of  pain,  lie  the  pain  where  it  may,  so  that 
heart-pains  are  oflcn  refcnxHl  to  the  abdomen,  and  alxloininal  pain  to  the 
cb«!5t.  In  some  cases  the  pain  has  its  onset  only  when  the  stomach  becomes 
nnpty,  or  in  still  others  vomiting  may  cxxnir. 

.Sometimes  the  attacks  are  periodical.  In  these  ca.ses  there  is  a  sensation 
of  fulness  in  the  stomach  even  amounting  to  a  feeling  of  bursting,  and 
epigastric  pressure  may  or  may  not  be  aocompanit>d  by  relief.  In  the  cases 
where  the  sensation  of  fulness  is  felt,  the  aftplication  of  jncs-sure  is  c)ftcn  dis- 
•grecable  or  even  painful.  Pulsation  in  the  epigastriuiu  is  sometimes  seen, 
«nd  in  raix?  instances  the  pain  extends  to  other  parts  of  the  body,  so  that  the 
cbcBt  and  even  the  arms  may  suffer  in  the  general  nervous  storm.  If  any 
hvBtcrical  tendencies  exist,  there  are  of\en  .shortness  of  breath  and  irregu- 
larity of  the  heart's  action  preceding  the  attack,  associated  with  those  gen- 
eral symptoms  so  commonly  seen  iu  hysteria.  Here,  as  in  all  forms  of 
irregular  hysterical  manifestations,  the  diflcrential  jwints  as  to  the  tause  of 
the  trouble  may  be  sought  afior  without  finding  a  R'ady  explanation. 

Diaflnosis. — The  diagnosis  of  gastralgia  from  other  painful  aflections 
of  the  stomach  is  of  great  imjwrtance. 

Gastric  cancer,  which  iu  chiklren  is  of  extreme  rarity,  can  scarcely  be 
miKtakea  for  it.  The  pain  is  more  apt  to  follow  the  ingestion  of  food, 
while  in  gastralgia  it  rather  occurs  shortly  before  the  time  of  meals ;  vomit- 
ing is  common  ;  jjal|»ation  dettK-ts  a  sense  of  indumtion  or  a  distinct  tumor, 
and  cachexia  soon  makes  its  apjK-arance  and  can  be  distinguished  readily 
from  the  annrmia  or  even  the  <-lih)n)sis  which  may  attend  gastralgia. 

Again,  the  acute,  sudden,  flwtiiig  form  of  ga.stralgia  may  rc.semble  a 
pM  mal,  somewhat,  when  it  is  epigastric.  The  separation  of  these  two  dis- 
Ofles  it*  vitally  imjiortant  for  prognosis  and  treatment,  and  is  by  no  means 
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i«xMiuMiaiaii^  jKve  as  the  case  progresses.  Although  peUt  mat  is 
u«  -><L  -ai^  -itt-  jjiEcaijeBt  in  children,  this  particular  form  of  pain  in  the 
«My  -la-  -1  r«tB|iiuaL  -jc*  the  state  of  minor  epilepsy  is  quite  as  rare,  if  not 
:Mt«-  ^ .  UMML  >««  kftve  known  of  only  one  such  case,  which  afterwards 
iM  I  :  aiM  oB^v  <ipilep»y  and  died.  In  this  instance  the  child  would  sud- 
.«iM>    «MM  IS-  :i>iiv.  ^ve  a  scream  of  pain,  and  return  to  its  toys. 

%  ouri  :itf  mnr-iiii';^  diagnosis  between  the  two  affections  may  be  diffi- 
imU  om  ^Mi«  :*oii  dbe  fubaequent  history  of  the  case  separate  the  &ctB  into 
jaMK  Mttsa  awiuc  Mixv  and  more  diveigingly  to  epilepsy  or  gastralgia. 

'JN:  it£««c!«  BKan  cksely  resembled  by  gastralgia  is,  after  all,  gastric 
ioM*'.  Mk  3itt  iiKKT  b  so  rare  in  children,  and  is  so  genei-ally  associated 
wijt  >«at.'r  sicce  vben  it  does  occur,  that  it  can  be  excluded  in  making 
»  w';>ic<^««^  rbwrv  are  usually  also  progressive  wasting,  an  habitual  rejeo- 
ttfU  •«  .Ow«t.  »  ■>>!<«  frequent  onset  of  pain  aft«r  food,  and  more  evidence 
«.  «uK«t«Miibl  ^(K*w  disturbance  in  gastric  ulcer  than  in  gastralgia.  The 
^M  u  4>MC  »  alft>  more  drcumscribed,  and  the  matters  vomited  may  oon- 
avLU  «*y«  7r  fe»  Wood. 

V'vat  iMMv\!«taI  neuralgia  it  is  to  be  separated  by  its  location  in  the 
jf^'fcV'O" :  ^v  the  &ct  that  the  pain  ap^iears  less  superficial;  by  the 
^i^^„t.xv  tf-wv}**  >°  t*)^  '^^  unusually  severe  cases,  of  pain  in  the  chest 
t(k^>TM9«.<«t  bw  R6{uration ;  and  by  the  absence  of  painful  nerve-points  or 
l-•<^i'^«^j»^  along  the  course  of  a  superficial  nerve,  as  may  be  found  in 

vv«$«c«^:ta  and  hepatic  colic  may  occur  with  sj'mptoms  nearly  allied, 
>«t!i;  vJK-  ktvHrtKs,  the  prolongation  of  the  pain  for  a  certain  length  of  time, 
;;l!ir  >,'«JkHrtM«$  ovt^r  the  hypochondrium,  and  the  history  of  previous  attacks 
X  ^'^:^'  <^*li*'''  ^'iU  establish  the  diagnosis.  The  fiict  that  one  of  the  vagal 
)««»(iw«  i$  distributed  to  the  hepatic  plexus  may  make  the  differentiation, 
A"  Mr  »»  (ho  aivtt  of  the  pain  is  concerned,  impossible. 

Ki\<«a  thir  pain  of  functional  gastric  disorders  gastralgia  is  divided  by 
^  j«iddonnt«$  of  its  onset,  by  the  lack  of  eructations  and  vomiting,  and 
S  iHe  absence  of  a  coated  tongue  and  of  tumidity  and  tenderness  of  the 

Mb-, 

i^nrdiao  disease  may  directly  or  indirectly  produce  symptoms  of  gas- 

tnili:M>     Either  the  pain  may  be  referred  by  the  patient  to  the  abdomen,  as 

\kv  havv^  said,  or  it  may  in  reality  exist  there  by  reflex  action  or  disordered 

vtnHilativUk 

T)r««tm«nt. — The  treatment  of  gastralgia  may  be  divided  into  two  parts, 

.—that  dinvtcd  to  the  relief  of  the  attack  when  it  is  present,  and  that 

dirtxttxi  to  the  prevention  of  other  attacks.     During  the  acute  stage  hot 

MpiJi^tttions  and  drinks,  aromatic  and  locally  stimulating  warm  infusions, 

a  fovv  drv»p.<  of  chloroform,  or  brandy,  or  whiskey,  hot  and  concentrated,  or 

a  fow  dn>|>s  of  laudanum,  may  be  used.    Counter-irritation  often  does  good, 

aiMl  in  some  cases,  particularly  if  a  suspicion  of  an  hysterical  element  exists, 

•  vigorous  revulsive  may  act  with  surprising  power.    Emesis  and  purgation 
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tn  sometimes  iodicatod,  since  in  the  early  attacks  the  cause  of  the  pain 
niav  be  euspcctt-d  to  l*c  the  j>n>scnce  of  indigestible  food. 

The  treatment  re<|uired  \a  the  intervals  Ix^twcen  the  attacks  must  vary 
with  the  cause  and  with  the  general  condition  of  health.  A  careful  search 
■■t  be  made  iur  the  real  cause  of  the  trouble,  and  when  found  it  must  be 
mnovod  or  palliated  by  appropriate  measures. 

Tlie  diet  sliould  be  caivfully  regulated,  and  all  the  hygienic  details  of 

the  child's  life  be  critically  studied  and  directed.     The  avoidance  of  im- 

.jpper  food,  the  abandonment  of  tea,  coffee,  or  tolmcco,  the  prescription  of 

dress,  exercise,  or  change  of  residence,  may  be  followed  ijy  niarkwl 

improvement  in  general  health  and  by  a  cessation  of  the  attacks  of  gas- 

tnlgia. 

In  regard  to  remedies,  it  may  be  premised  that  all  depressing  dnigs 
must  be  avoided,  as  well  as  all  purgatives  which  would  weaken  the  diges- 
tion. Any  marked  disturbance  of  digestion  should  ?je  corrected ;  and  this 
imy  require  the  use  of  pepsin,  or  of  some  tonic  reniedies  such  as  suggestcfl 
in  the  article  on  dyspepsia.  The  chief  reliant*  is,  however,  to  be  placed 
upon  the  administration  of  arsenic  and  iron  immediately  at\er  meals,  in 
proper  form  and  doses.*  Thus,  we  may  direct — 

B   Liq.  potassiB  arsenilis,  f  3  i ; 

Vini  ferri  nmari,  q.  a.  ad  fjiv. 
Misce. 
8.— From  thirty  to  sixty  miaiini  in  water  after  meali  three  times  daily,  for  a  child  of 


tajmn. 


S  Tinct  ferri  chloridi,  f  §  i ; 
Acidi  niuriatici  diluti, 
Liq.  aniL-nic'i  ebloridi.aA,  fj^s. 

Misce. 
S. — Prom  four  to  eight  drops  in  water  after  meals  three  times  daily. 


Occasionally  even  better  results  are  secured  by  the  use  of  cod-liver  oil 
in  emulsion  with  hyjiophospliites.  It  is  well,  in  cases  where  the  tendency 
U)  pain  is  decided,  to  combine  with  the  above  the  use  of  a  jwwdcr  of  bis- 
muth -subnitrate  aud  aaccharattHl  [lejisin,  given  alxtutan  hour  or  an  hour  and 
a  iialf  after  meals.  Constipation,  should  it  exist,  may  lie  overcome  by  diet, 
maaeage,  enemas,  or  by  suppositories  of  gluten  or  glycerin  and  soap.  If 
the  bismuth  favors  its  continuance  too  decidedly,  small  doses  of  cyanide  of 
potassium,  dilute  hydrocj'anic  acid,  or  chloroform  may  hi-  substituted  at  the 
BBine  hours.  In  cases  where  a  highly  neurotic  state  exists,  it  may  be  neces- 
aory  to  alternate  with  the  bromides  or  preparations  of  valerian. 
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While  it  is  true  that  during  the  period  of  childhood  the  stomach  is  the 
oi^n  most  frequently  at  fault,  careful  thought  will  show  very  clearly  that 
in  nearly  every  instance  the  symptoms  surround  a  gastric  condition  of  per- 
verted functional  activity,  and  not  one  of  essential  morbid  change.  For 
this  reason  our  knowledge  of  gastric  disease  occurring  before  puberty  can- 
not be  aided  by  post-mortem  research  in  those  cases  which  go  on  to  a  fatal 
termination.  In  the  adult,  on  the  contrary,  trouMe  with  the  stomach  is 
commonly  dependent  upon  actual  morbid  changes,  which  in  some  cases  are 
characteristic  of  certain  periods  of  life,  and  in  others  may  be  r^arded  as 
the  results  of  the  prolonged  continuation  of  functional  disorder.  In  the 
child  functional  disturbance  is  generally  so  mild  that  the  youthful  tissues 
repair  any  injuries,  or  else  is  so  severe  that  death  ensues  before  any  struc- 
tural alterations  can  occur.  Further  than  this,  the  natural  course  of  events 
prevents,  to  a  large  extent,  any  abuse  of  the  stomach  sufficient  in  severity 
to  bring  about  in  children  gastric  ulcer  and  similar  states,  and  even  if  the 
same  causes  are  at  work  their  manifestations  are  so  positive  that  their  exist- 
ence is  recognized,  or  forced  upon  the  parents,  by  the  violence  of  the  sys- 
temic symptoms, — symptoms  which  in  the  adult  are  hidden  by  a  greater 
d(^ree  of  vital  resistance  and  stability,  or  else  are  purposely  and  persistently 
ignored,  until  such  advanced  changes  take  place  that  ineradicable  structural 
alterations  are  developed. 

For  these  reasons,  it  has  been  thought  well  to  separate  the  consideration 
of  gastric  disease  into  two  parts,  the  first  of  which,  by  Dr.  Pepper,  deals 
with  those  disturbances  of  function  which  are  more  commonly  seen  in 
children  and  which  arise  from  errors  in  diet  and  other  similar  causes,  while 
the  second  part  deals  with  gastric  disorders  accompanied  by  distinct  oi^nic 
change,  readily  demonstrated  by  a  macroscopic  or  a  microscopic  examination, 
and  equally  characteristic  in  all  cases. 

The  functional  disorders  are  more  frequently  seen  and  more  readily 
cured,  while  the  diseases  associated  with  distinct  lesions  not  only  pi-esent  for 
treatment  many  of  the  signs  seen  in  the  previous  class,  but  also  force  the  phy- 
sician to  the  care  of  altered  tissue.  For  these  reasons  the  subject  of  diseases 
of  the  stomach  lacks  the  importance  in  children  which  it  possesses  in  adults. 
80 
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Xo  better  example  of  this  can  be  found  than  the  subject  of  gastric  ulcer. 
Chreful  wan-h  through  the  literature  of  medicine  shiiws  so  few  cases  of  true 
nbcrof  the  stomach  in  cliildren  an  to  mal<e  it  evident  tiiat  this  very  common 
liliiient  in  adults  is  a  curiosity  Ix'forc  pul^rty,  and  also  shows  tiiat  only  one 
or  two  of  the  cases  on  record  present  signs  of  ulcer  distinctly  comjiarable  to 
tlie  lesion  as  found  in  the  adult.     Without  enterint;  into  a  n^^'lcss  discussion 
cnuceming  the  etiolog)'  of  such  a  state,  logical  dwiuction  and  the  rep<^irts  of 
the  instancies  where  the  disease  has  been  seen  in  childiiood  show  that  the 
ciuses  at  tliis  |»erif)d  of  life  arc  inevitably  different  in  fhariicter  and  mode 
of  artion.     The  majority  of  instances  of  gastric  ulcer  in  rltildren  iuive  Ikvu 
fuund  complicating  and  due  to  general  tuberculosis,  and  have  been  multiple 
ind  distributed  widely,  not  oidy  over  the  gastric  walls,  init  nho  fur  into  the 
duiidenum  an'l  even  up  into  the  oesophagus.     In  other  words,  tlie  gastric 
affection  is  only  a  small  part  of  the  trouble  present,  and  exists  not  as  a  well- 
defined,  lix'alized  lesion  as  seen  in  the  adult,  but  as  a  fractional  ])art  of  a  wide 
iiyst<-niic  involvement  of  almost  everj'  part  of  the  body.     Gastric  ulcer  in 
the  adult  is  a  local  malady,  while  gastric  uUx-r  in  the  child  is  in  most  cases 
iinly  a  j«rt  of  a  constitutional  disease.     As  a  natural  consequence,  we  find 
tl»t  tJ>e  treatment  of  ulwr  of  the  stomach  in  the  child  is  separated  from 
llmt  of  the  disi-a-se  in  the  adult,  for,  if  the  tmuble  be  constitutional  rather 
than  local,  therajMiutic  measures  must  In?  addressetl  quite  as  mueli  to  the  im- 
pro\em<'nt  of  the  general  system  as  to  the  Idcsd  lesidn  n-snlting  therefrom. 

By  far  the  most  important  fact  to  Ix;  rcmembcrcHl  in  the  diagnosis  and 
(reBtment  of  gastric  disease  in  childho<Kl  is  that  symptoms  pointing  to  other 
n^ons  than  the  stomach  may  be  pivscnt  in  such  forci'  as  to  cover  com- 
pletely the  true  source  of  the  malady.  In  the  following  pages  I  have 
poanted  oat  the  fact  that  children  commonly  refer  pain  and  discomfort  to 
portions  of  the  botly  which  we  know,  bv  tJieir  anatomical  position,  cannot 
be  involved  even  symjiathetically  with  tiie  stomach.  Not  only  is  this  the 
case,  but,  in  addition,  it  is  to  be  remembei-c<l  tiiat  disease  of  other  parts  may 
be  pniduced  by  such  troubles.  A  child,  after  slight  fatigue  and  no  known 
change  of  diet,  is  taken  ill  with  what  seems  to  be  a  severe  eorvza :  the  nasal 
mocous  membrane  streams  with  nuK'us,  and  the  eyes  air  somewhat  injected 
■od  tearful.  After  a  few  hours  a  hxtse  cough  is  developed  whicli  is  fre- 
qncntly  repeated  and  hanissing,  and  pain  in  the  thruiit  is  nimplainetl  of. 
ReattefisneM  at  night  becfimcs  a  pressing  symptom,  and  nu'ei'ul  exiunination 
br  the  band  shows  epiga-stric  tenderness.  The  tongue  is  coated  unevenly 
and  in  flabby.  Careful  questioning  develops  the  fact  that  tlie  ciiild  had 
beco  ratflesB  at  night  for  a  week  Ix-fore  any  other  signs  appeared,  tliat  the 
appetite  has  been  getting  progressively  worse,  and  tliat  the  Ixiwels  have 
hem  confined.     Pain  in  the  stomach  from  flatus  has  nlso  hern  prcs^'nt. 

Here  are  all  the  signs,  at  the  early  stage,  of  what  is  conmionly  railed 
"a  cold,"  but  which  are  produced  reflexly  by  the  condition  of  the  stomach. 
In  tnmc  cases  the  "cold"  may  be  "caught"  owing  to  exposure  when  the 
tytteia  iit  depressed ;  but,  Ix;  this  as  it  may,  measures  directed  to  the  air- 
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posaogpfl  are  useless  until  the  gastric  ronditiou  is  set  right  Expectorants, 
touk-s,  and  nil  else  fail  if  the  stomach  is  neglected. 

The  use  of  such  drugs  very  eommoiily  seems  to  aggravate  the  symp- 
toms. Quinine  may  be  given  to  ^elic^'e  a  state  of  listlessness  supposably 
due  to  debility,  and  only  8er^•e  to  irritate  the  gastric  mucous  membrane  the 
more.  Xearly  all  tonics  in  the  cariy  stages  of  gastric  inflammation  do  like- 
wise, for  at  this  time  the  inflammation  causes  an  excessive  activity  of  the 
cells.  Only  in  the  later  stages  are  tonics  to  be  given  to  do  what  their  name 
implies, — add  tone  to  the  part. 

In  all  cases  of  disease  in  children  the  physician  should  carefully  ex- 
amine into  the  condition  of  the  stomach  before  the  administration  of  drugs 
is  begun. 

GASTRITIS. 

Synonymes. — Inflammation  of  the  stomach,  Gastric  catarrh,  InflamnuU- 
tory  dyspepsia  ;  French,  Enibarras  gastrique  ;  German,  Magcncntzunduug ; 
Latin,  InHammatio  ventriculi. 

Deflnition. — As  gastritis  of  an  idioiiathic  type  rarely,  if  ever,  in  chil- 
dren involves  more  than  the  mucous  membrane  of  the  stomach,  seldom 
dipping  down  into  the  submucous  and  muscular  coats,  I  have  preferred  to 
divide  the  consideration  of  this  subject  into  two  separate  part.*,  under  the 
headings  of  acute  gastric  catarrh  and  chronic  gastric  catarrh,  descriptions 
of  which  here  follow. 

There  may  be,  however,  a  deej>-seated  gastritis  produced  by  the  inges- 
tion of  irritant  matters  of  various  kinds,  and  perhaps  no  better  opportunity 
for  its  TOusideration  can  be  found  than  at  this  place. 

In  all  cases  where  acids  and  alkalies  of  a  strong  and  irritant  character 
are  swallowed,  intense  general  inflammation  naturally  occurs ;  and  this  is 
true  in  very  young  children  if  any  of  the  irritant  spices,  such  as  |x'i)|)er, 
for  example,  are  taken  in  excess.  Sometimes  a  similar  state  is  induced  by 
the  accidentiil  swallowing  of  hot  liquids,  which,  after  injuring  tlte  a>sopha- 
giia,  injure  tlie  stomach.  In  these  cases  the  inflammation  is  distinctly  of  a 
traumatic  origin  and  can  be  clearly  separated  from  the  idiopathic  forms, 
whicii  have  no  such  historj*.  Blows  upon  the  epigastrium  may  cause 
ga.stritis. 

The  symptoms  are  intense  epigastric  pains,  vomiting,  and  sometimes  a 
raised  or  lowcnxl  Ixxlily  temperature.  The  belly,  at  first  scaphoid,  rapidly 
becomes  tumefied,  and  if  the  inflammation  is  verj'  severe  the  case  goes  on 
into  general  involvement  of  the  peritoneum  and  intestines  by  extension  of 
the  inflammation.  After  death  the  mucous  membrane  is  intensely  engoi^ed, 
reddened,  and  angry-looking.  The  lymph-glands  of  the  submucous  coat 
are  raised  alxive  the  surface  and  hardeuetl.  Mucus  in  large  amount,  jwr- 
haps  tinged  with  blood,  is  seen  spread  over  the  inflamed  surface  in  patches. 
All  the  coats  are  infiltrated  with  lymph,  so  that  the  walls  of  the  organ  are 
mucli  tliickeucd.     The  muscular  layers  are  found  to  be  swollen,  and  evi- 
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of  tlieir  i^taralysis  by  iuflainnmtion  may  be  recognized  by  the  retention 
of  flx(d  in  the  viscus. 

The  trrcxtmail  is  Uy  be  directed  entirely  to  the  prevention  of  tJie  spniid  of 

the  intiammatiou  and  tolhe  relief  of  that  already  devciojK'd.     If  the  patient 

is  seen  soon  after  the  onset  of  the  tronble,  the  stomach  is  to  beemptietl  of  all 

irritant  substances  by  means  of  vomiting  indutrd  In-  larj^'  dnuights  of  warm 

water,  or  by  the  use  of  the  btoniach-pumj).     Mucilaginous  drinks  arc  to  he 

given  freely,  and  albuminous  matters  seem  esjx^-ially  useful.    Oils  and  similar 

ive  liquids  ai<l  in  preventing  further  damage.     Opium,  to  allay  pain 

the  local  and  systemic  irritation,  is  invalualjle.     It  sliould  always  be 

given  in  liquid  form,  and  the  deodorized  tincture  is  the  best  in  this  respect, 

ing  to  its  frcetlom  from  narcotiiie.     Paregoric  waitaius  too  little  opium, 

'tnd  is  irritating  because  of  its  volatile  oil.     If  the  stomach  will  bear  no 

drugs,  they  gJiould  be  given  by  the  rcctimi.    If  evidences  of  collapsca]nx>ar, 

h<it  applit^ations,  atropine,  or  U'lladonna  should  \yo  exhibited.     It  is  imjior- 

tant  that  the  heat  should  be  aiiplicd  over  tlie  epigastrium  and  chest,  and  a 

L-ed  poultice  is  the  Iicst  nictlnKl  i>f  doing  this. 

The  after-treatment  must  be  directed  to  the  support  of  the  patient,  the 

avoidaiKV  of  all  exposui-e  for  a  long  jMjriod  of  time,  and  the  use  of  fooils 

which  are  entirely  devoid  of  irritant  matters  and  easily  digested. 

Diphtheritic  Gastritis  (Teriche ')  is  a  lesion  so  conij)letely  secondary 
to  be  worthy  of  only  passing  mention.  As  its  name  inv|)lii-s,  it  is  caused 
wmply  by  an  extension  of  the  false  membrane  down  the  pliaiyux  and  the 
cesopbagus  until  the  stomach  is  reached.  It  is  exceedingly  rare.  Niemeyer* 
.t<^  that  in  infants  the  catarrhal  inflammation  sometimes  goes  ou  into  the 
croupous. 

ACUTE  GASTRIC   CATARRH. 

Synonymes. — Status  gastricus,  Gastricismus,  Gastrosis,  Disordered 
omach. 
Definition. — A  disease  chai-actcrized  by  vomiting  preceded  by  listless- 
anorexia,  and  nausea.  In  the  older  child  the  rcfu.sal  of  fowl  may  be 
ointe,  but  in  the  infant  the  breast  may  at  first  be  taken  eagerly,  the  milk 
g  almost  immwliatoly  ejectc*].  It  is,  particularly  in  its  milder  forms,  a 
'  oommon  ailment  in  children.  Patli<ilogi<ally  it  consists  in  a  hyix-ncmic 
Itdon  of  the  gastric  mucous  membraue,  and,  as  a  consequence  of  this, 
there  are  increase*!  secretion  from  the  mucous  glands  and  a  dimiiiishetl 
flow  of  gastric  juice,  acconliug  to  the  belief  of  many  wcll-knowu  authors, 
altbongh,  so  far  as  we  know,  there  is  no  reason  for  believing  this  condition 
Liu  be  present  other  than  that  digestion  is  inijiaircd.  The  lesions  found,  if 
ooCTirs,  may  be  so  slight  as  to  be  out  of  all  proportion  to  the  intensity 
lie  digestive  disturbance  during  life.  Occasionally  the  hypenemia  of 
tbc  living  stomach   is  lost  in  the  anaemia  of  the  organ  in  death.      Des- 


'  ZictnMcn's  Cyclopicdiii,  vol.  vii. 
*  Practical  Medicine,  vul.  i.  p.  o08. 
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ci*jizill«!s '  Ki<«rts  that  the  mucoos  glands  are  enlarged  so  as  to  form  many 
UM«it£iI:tttfs  over  the  membrane,  and  in  this  he  would  appear  to  be  in  accord 
with  Widerhi.>i^r*  and  Kundrat,  M'ho  believe  that  there  must  be  some  ab- 
Bonaal  efaange  in  these  bodies. 

Btktioiry- — ^The  causes  of  this  affection  are  exceedingly  varied,  but  the 
chief  of  theffl  depend  upon  badly-prepared  or  indigestible  food,  or,  if  the 
t^H.ii{  is  not  really  indigestible,  upon  some  condition  of  the  digestive  function 
which  renders  even  the  ordinary  liquids  obnoxious  to  the  gastric  mucous 
membrane.  Very  commonly  do  we  see,  in  bottle-fed  infants  especially, 
attai-k$  of  indigestion  and  mild  or  severe  gastric  catarrh  produced  in  some 
iaex(tl(\'able  manner,  even  though  the  food  has  been  prepared  with  the 
^;nmtvst  care  awi  has  ^reed  with  the  stomach  for  weeks  or  months.  Eu»- 
taiv  Smith  asserts  that  a  cold  is  a  verj'  frequent  cause  of  the  disease,  pro- 
di»i"in^  a  hyiienemia  of  the  gastric  mucous  membrane  rather  than  of  the 
miKiis  nHHiihrane  of  the  pharynx.  In  his  experience  exposure  to  cold  is  a 
BK>re  frwiuent  factor  than  anything  else,  and  there  can  be  no  doubt  that  re- 
peat«.x)  cx}Hitfiures  followed  by  acute  gastric  catairh  are  powerful  predisposing 
^tors  iu  the  development  of  subsequent  attacks.  Improper  clothing,  by 
ex(H«in);  the  child's  abdomen  and  epigastrium  to  draughts  of  air  or  to  damp 
ainl  v\H>l  air,  renders  the  patient  peculiarly  susceptible.  We  are  inclined 
tv>  think,  however,  that  exposure  is  in  America  a  much  less  frequent  cause 
than  hul  finding,  and  that  poor  or  improperly-prepared  food  is  the  chief 
6»i"tor. 

Brw»st-fwl  infants  rarely  suffer  from  it,  and,  when  they  do,  change  in 
tK»»  nwtcmal  s)-stem,  or  cold,  is  the  common  cause.  Dentition  is  undoubtedly 
a  c\»nMnon  exciting  cause,  as  is  also  general  vital  depression  and  enfeeble- 
ttHMU,  jMrtioularly  in  the  lower  classes,  who  are  surrounded  by  poor  hygienic 
vxnhlitions. 

There  are  other  causes  of  a  more  constitutional  character  than  those 
ju.'t  mentioned,  which  may  act  as  factoi-s.  In  rickets  there  is  nearly  always 
a  markixl  susceptibility  to  catarrh,  and,  as  might  be  expected,  scrofulusis 
L<  not  an  infrequent  agency.  In  some  cases  there  seems  to  be  a  strong 
utvi)is)x)sition  to  gastric  catarrh  which  may  appear  to  be  hereditary. 

Irritant  substances  swallowed  by  mistake  or  given  by  the  physician 
mav  prixiuce  this  condition,  notably  the  use  of  ipecac  in  full  dose,  or  the 
employment  of  the  various  so-called  iieripheral  emetics  possessing  local 
iuflucnw,  as  tartar  emetic  and  sulphate  of  copper,  or  mustard-water. 

In  children  who  are  old  enough  to  take  "  table-food,"  as  it  is  generally 
<nllcil,  there  are  several  causes  of  acute  gastric  catarrh  which  are  fi-equently 
overlooked.  There  can  be  no  doubt  that  the  ingestion  of  hot  coffee  and 
tea  is  a  common  cause,  the  heat  doing  as  much  damage  as  the  drugs  them- 
selves.    Not  only  is  this  statement  baswl  on  general  clinical  evidence,  but 

»  Manuel  de  PHthoIogic  et  Clinique  dos  EnfHnts,  Paris,  1883. 

*  Gerbardt,  Uundbucb  dor  Kinderk:iknkbeitcn,  Bd.  iv.,  Tubingen,  1878. 
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it  is  supported  by  experimental  facts.  Thus,  Decker,'  of  Wurzhnrg,  has 
lesible  to  produce  even  gastric  ulcer  in  dogs  by  feeding  tiieni  by 
stomach-tube  on  fo<Kl  heated  to  120°  F.  (49°  C);  and  the  wdl- 
rn  fact  tliat  adult-M,  jMrticnlarly  females,  who  drink  large  amounts  of 
hoi  t«i  are  subject  to  a  similar  disorder  (gastric  ulcer)  is  additional  evidence. 
Alr«»1iolic  beveragns  are  also  pnMluctive  of  gastric  catarrh,  and,  while  the 
nmjority  of  children  do  not  indtdge  in  such  liquids,  the  infantile  niemijcrs 
of  most  German  families  emulate  their  parents  in  the  consumption  of  beer 
loan  astonishing  degree. 

Sewmdarily,  acute  gastric  catarrh  may  occur  in  the  course  of  tlie  fevers, 
IS  iu  pneumonia,  typhoid  fever,  and  erysijx'las ;  and,  lastly,  tuberculosis, 
syphilis,  and  renal  disorders  may  i>re<lisyK>8e  to,  or  product",  such  an  in- 
flitmmation.  Once  set  up,  the  disease  aids  itself  by  tiie  mucus  secreted, 
which  uudergoes  fermentation  and  consequently  irritatt>s  the  stomach  still 
mure. 

Anuemia  is  pnxbictive  of  gastric  catarrh  in  a  twofold  manner, — 
prinmrily  by  lowering  the  resistive  tone  of  the  gastric  mucous  membrane, 
snx>ndarily  by  the  lat^k  of  digestive  power  which  is  sure  to  accompany  it. 
We  SCO  these  facts  illustrated  almost  daily  in  adults,  and  it  is  fair  to  assume 
tliat  in  botli  the  full-grown  individual  and  the  child  the  digestive  juices  are 
aikder  such  conditions  much  impaircil  as  to  both  quantity  and  quality.  For 
tJiis  reason  small  aud  delicate  children  are  particularly  apt  to  suffer  from 
this  very  malady.  Aside  from  these  i>oints  of  clinical  evidence,  we  are 
jMBsesscd  of  direct  exiK'rimeiital  proof  of  our  deductions,  for  Manasscin* 
luLM  sJiown  that  after  artificial  anieniia  is  caused  in  dogs  the  normal  relation 
hetwi-en  the  acid  aud  the  pepsin  of  the  gastric  juice  is  destroyctl. 

ll  is  disonlcr  of  the  digestive  juices  which  brings  on  gastric  catarrh, 
I  WMce  by  this  means  food  remains  too  long  in  the  stomach  and  fcnnents. 
I  ihe  digestive  juices  have  been  found  to  l)e  altered  iu  niiimals  aud  men 

hritig  from  fever,  it  would  apin-ar  probable  tliat  the  gastric  catarrhs  of 
febrile  states  are  thus  produced.  In  those  cases  where  stomatitis  exists  it  is 
^ exceedingly  common  for  the  patches  to  go  down  into  the  stomach,  producing 
gfliitric  catarrh  and  intestinal  disturbances. 

PathologicaJ  Anatomy. — We  have  already  described  with  sufficient 
clearnese  the  state  of  the  stomach  after  death.  The  lining  memljnme  of 
the  stomach  is  often  covered  completely  by  a  layer  of  tough  teuacious 
mucus,  aud  the  hj-peiiemia  is  frequently  hidden  by  this  means. 

Symptoms. — There  are  two  distinct  t)-j)es  of  this  disease,  so  far  as 

[dis<url>ances  of  the  bodily  temj)erature  are  concerned.     In  one  type  the 

'teiu|Mniture  remains  alxiut  normal,  in  tiie  other  there  is  often  pyrexia;  but 

we  think  that  the  formt*  is  the  more  common  of  the  two  unless  the  irrita- 

tlaa  is  extreme  or  tlie  trouble  depends  on  strumous  or  tubercular  taint. 


>  Briti»h  Mtslicnl  Joumnl,  1887. 

»  Vin;bow*»  Arehiv,  Iv.  461 ;  aUo  Centnilbl.  t.  d.  Med.  Wis*.,  1871,  p.  868. 
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ij...:.iig  does  not  cease  with  tlie  expul- 

.,L  .vcnnues  until  niticns  and  perhaps  bile 

=i    •  tr-::ia^  is  a  Jate  symptom  the  mucus  may 

.  i,>,c.  ;t  was  swallowed,  acting  in  such  a  way 

».; ;» c  4:aok  it.     Retching  now  supervenes,  and 

-  :n  .^s  wi'll  as  exhausting,  and  at  the  same  time, 

.  .  ■    r.  :iio  attack,  the  tongue  beccjmes  coated  and 

i. »:  .vi?^*.  where  it  is  red  and  glazed.    The  ^Kipilla} 

.1.  ,•:  aa»l  pivject  above  the  coating,  dotting  the  organ 


-■  ^       _jj,  ;vrs!#t  for  a  N-arj'ing  length  of  time,  but  eventually 
.,  . .  -.x^riMl  digi-stive  and  general  power,  or  more  rarely 
*  "  1.  i   '  :*  rai'id.    Commonly  otlier  areas  of  mucous  membrane 
. .  ^  «  v>r  nuuvus  pui-ging  may  be  pi-esent. 
'     "    •;i*  i:\"  wiuont  they  si)eedily  influence  the  general  health. 
i'xv::'.h'#  epigastric  tenderness,  but  this  is  rarely  marked. 
•j.-HT  ovidemi'S  of  disorder  of  the  gastri(!  mucous  membrane 
a"  i»^l  jCtvniach-symptoms  and  the  prostration  which  have  been 
Vm  #urn>unding  organs  Ixx-ome  disturbetl,  jmrticularly  the 
■  •<  'A'.     -V#  a  consotiuence  the  case  may  l)ccome  one  of  gastro- 

^ n,^,j^.  rar»'Iy  icterus  and  c>onsti{)ation  ensue.    The  breath  is,  from 

^  ^;^  'I'ld  and  heavy,  while  the  secretion  of  saliva  may  be  abnormal  in 
"^ .,'  -v  A'int'tinus  dribbling  from  the  mouth.     The  urine  is  often  scanty, 
i .  <v<5ik'iuio  distnrlwnce  is  great,  hcr|X'tic  blistere  apiK>ar  about  the 
!i  in  vhildft'U  who  are  subject  to  such  symptoms. 


I 


l«  A'Utc  vfl!**  the  symptoms  Ix-come  far  more  severe  than  any  we  have 
^  .(  uu-»t>*"«>»'^'«  ""*'•  «i'*'<>"l'"o  t"  Seibert,"  may  clos(^ly  resemble  those  of 
■    ,„;.,jji[:s,  ot'  malarial  alllvtions,  and  of  typhus  fever. 

S'nH'tinx'*  jpistric  catarrh  and  dysiK-psia  protluce  curious  nervous  dis- 
turUinvx"*  Convulsive  seizuit>3  as  the  rt»sult  of  gastric  and  intestinal  di.s- 
nxK-rs  are  tiH>  well  known  to  i-etjuire  much  more  thau  a  passing  reference. 
I'ln-  v\>iivulsiou  may  Iw  tetanic  or  clonic,  or  even  Iwth  states  may  be  present. 
\li«st  «vn>nu«nly  it  is  firat  tonic,  then  clonic.  The  child  is  left  much  ex- 
j^i,su\I  when  the  attack  has  j>assed  by,  and  often  falls  into  a  state  of  collapse 


>  Jithrbuch  f.  Kindcrheilkunde,  xxvi.,  U.  8  u.  4,  p.  ZiS. 
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by  the  physician  staring  wildly  about, 


lud  unmnwiousneAs,  or  o]se  is  i 

ritli  aiixiet}'  strongly  depicted  on  its  face. 

There  is  a  niiicli  more  rare  set  of  nervous  disordere,  however,  set  up 
frei|iiently  by  tlit«e  statt«.  Localized  or  diffuse  clonic  movements  some- 
liinis ajijioir.     Dizziness  may  l>e  jMeseut,  and  liigh  fever  or  an  abnormally 

I  low  t(>ui|)erature  may  mark  the  al)errant  functions  of  the  nervous  system. 
Aplasia  has  been  i-ecoixlcd  as  pi-esent  in  several  cases.  Thus,  HcniKh* 
imiitioiw  an  instance  of  a  girl  of  two  years  in  whom  total  aphasia  came  on 
iuaii  hour,  so  that  pinching  could  tall  forth  no  word  from  the  child  but  the 
KPiind  •'  Au  !"  The  fli)hasia  passefl  away  an  hour  later,  speei-h  returning  jrer- 
fcttly  after  the  vomiting  of  s<^)mc  cherries. 

Another  instance  is  that  of  a  boy  who  had  overloaded  his  stomach  with 
fiwd,  aixl  in  consequence  was  seized  in  the  night  witli  severe  «^Iic  and  a 
liquid,  ill-smcUing  diarrlnea.  In  the  morning,  after  a  deep  sleep,  he  also 
cuald  tmly  make  the  sound  "  Au  !"  when  he  was  pinched.  By  the  following 
diyhe  was  well,  hut  was  at  fii-st  bewildered  aud  mentally  disturbed.  A  third 
osew-as  virtually  identical  with  that  just  given.  Sicgmund  recortls'  a  case 
wurriug  in  a  nine-year-old  girl,  in  whom  vomiting  came  on  spontaneously, 
ind  in  whom  apliasia  jwssed  off  as  soon  as  the  stomach  was  relieved. 

The  organs  of  respiratinu  also  suffer  from  similar  i-eflex  disttirbauces. 
hi  children  who  are  prone  to  spasmodic  crou}>  a  potent  cause  of  the  affeo- 
tioii  IS  indigestion,  and  both  adults  aud  children  oflen  have  dyspeptic  or 
piftric  asthma. 

Fraenkel  *  reanxls  a  case  of  hemiplegia  brought  on  by  gastric  iiTitation 
io  a  fonr-year-old  girl  who  hiid  eateu  large  amounts  of  "  table-food."  Half 
in  hour  afker  eating  she  lost  the  |K>wer  of  movement  aud  sensation  on 
the  right  side.  Even  the  right  conjunctiva  was  antesthctic.  The  next 
day  rei-overk'  occurred.  Sensation  returned  first,  aud  shortly  afterwards 
the  jwwer  of  movement  was  restored. 

Diagnosis. — It  is  coni|)aratively  easy  in  the  first  or  early  attacks  to 
•pjiarate  this  state  fmm  many  others  of  dis<ii-dered  alimentary  function,  and 
if  the  history  as  to  the  cause  is  clear  the  difficulty  is  much  decreased.     lu 

tame  instaiices,  however,  the  vomiting,  with  its  retching,  may  it-scmble  that 
f  nicniugesti  tulwreulosis,  from  which  it  is  to  be  sejiaiated  by  the  history, 
ppearance,  and  prolongation  of  the  attack,  as  well  as  by  the  mental  and 
ervoufl  symptoms.  Again,  typhoid  fever  of  a  mild  type  niay  be  rcpre- 
^ntcd  if  the  attack  is  prolonge*!,  and  the  very  iudcfinitcness  of  the  acute 
lATuxysms  may  cause  them  to  be  mistaken  for  the  foreruuuers  of  some 
acute  contagious  malady. 

Prognosis. — The  prognosis  of  acute  gastric  catarrh  is  invariably  favor- 
able unless  the  predisposing  state  endangers  life  in  itself  or  the  attack  {tasses 


'  Berliner  Kliiiifclic  Wochenncliria,  1883,  xx.  384. 

•  Dlrcuttion  of  Honix'h's  piiper  in  llie  MvUicul  Society  (loc.  cit). 

» Schiiiidls  Jiilirliurlicr,  18(53,  2,  ii.  2C1. 
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<xi  to  a  more  serious  lesion.  It  is  very  common  for  relapses  to  oocnr  during 
oonvalesoenoe,  and  even  after  reooveiy  seems  complete. 

Treatment. — By  far  the  most  important  point  in  the  treatment  of  acnte 
gastric  catarrti  is  the  r^ulation  of  the  diet.  This  may  be  divided  into  two 
parts, — first,  the  regalation  of  the  food  during  convalescence  or  doiii^  the 
attack,  and  second,  the  character  of  the  food  to  be  used  durii^  the  interval 
following  one  attack  and  preceding  the  next.  Total  abstinaooe  in  die  acute 
stages  of  the  attack,  and  absolute  bodily  and  mental  quietude,  are  advisaUe. 
There  are  several  reasons  for  this.  In  the  first  place,  the  juioes  of  the 
stomach  are  in  an  abnormal  state  and  unfit  to  receive  more  food.  Secondly, 
the  mucous  membrane  of  the  stomach  is  already  hypenonic  from  the  in- 
flammation, and,  as  the  normal  viscus  takes  on  a  physiological  hypenemia 
on  the  ingestion  of  food,  we  should  add  to  the  injection  of  the  blood- 
vessels did  we  allow  more  nourishment  to  ento:  the  viscus.  Last  of  all, 
the  excess  of  the  mucus  and  lactic  and  butyric  acids  present  renders  any 
new  food  impure  before  it  can  be  assimilated,  and  so  proloii^  the  trouble; 
As  the  attack  passes  ofi*,  small  amounts  of  food  may  be  given,  readily 
digestible  and  not  likely  to  become  easily  decomposed  or  rendered  acrid  by 
the  mucus  in  the  stomach.  Milk  with  a  huge  perooitage  of  lime-^vater  is 
to  be  used,  since  the  alkali  not  only  prevents  a  too  firm  coagulation,  but 
also  decreases  the  secretion  and  action  of  the  mucus.  The  thirst  may  be 
excessive,  although  anorexia  is  complete,  and  small  pieces  of  ice  may  be 
administered  for  its  relief.  Commonly  it  will  be  found  that  the  patient 
rapidly  improves  up  to  a  certain  point,  then  stops  or  relapses.  This  is  due 
to  the  accumulation  of  mucus,  which  undergoes  fermentation,  and,  if  marked 
evidences  of  the  presence  of  this  secretion  are  given,  a  mild  and  gently-acting 
emetic  may  be  employed  to  dislodge  the  fermenting  mass.  Sodium  bicar- 
bonate with  compound  infusion  or  compound  tincture  of  gentian  may  be 
used  in  convalescence,  and  small  sips  of  effervescing  draughts  are  useful. 
If  constipation  exists  and  vomiting  forbids  the  use  of  the  ordinary  purga- 
tives, a  Seidlitz  powder  divided  into  fourths  or  fifths  and  taken  in  this  way 
every  fifteen  minutes  or  half-hour  will  settle  the  stomach,  move  the  bowels, 
and  often  carry  away  mucus. 

If  there  is  much  epigastric  distress,  a  spice  poultice  is  often  of  service. 

Sweets  and  starches  are  to  be  rigidly  denied  the  patient.  If  ansemia 
exists,  iron  may  be  used ;  but  this  is  rarely  needed. 

The  abdomen  should  be  carefully  protected  with  flauuel,  and  draughts 
and  unsanitary  surroundings  avoided. 

The  use  of  pepsin  and  of  hydrochloric  acid  is  to  be  much  more  thor- 
oughly attended  to  than  has  heretofore  been  the  custom.  As  a  rule,  we  are 
apt  to  forgot  that  pepsin  acts  largely  by  catalysis,  and  that  it  is  not  secreted 
as  ]x;psin,  but  as  {x^psinogeu,  a  substance  which  is  changed  into  pepsin  in  the 
presence  of  an  acid.  For  this  reason  hydrochloric  acid  should  be  freely 
emj)loyed,  and  pepsin  given  in  large  or  small  quantity  according  as  there 
Is  reason  to  believe  this  ferment  to  be  in  normal  or  abnormal  amount 
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Common  salt  (sodium  chloride)  is  virtually  ideutical  in  its  ultimate  infliieiice 
with  hydruchlurio  acid,  and  iihould  be  always  used,  in  raoderatiun,  with  the 

STENOSIS   OF  THE   PYLOKUS. 

Synonymee. — Hypertmphic  pyloric  stenosis  (Lebert),'  Fibroid  de- 
gCBeratioii  of  the  pylonus  (Hal)ei'slion).* 

Definition. — A  conditiou  of  the  pyloric  opening  of  the  stomach  char- 
irterizcd  by  a  thickening  of  one  or  more  of  tlic  coats  of  the  viscus  at  tills 
point.  In  some  instances  in  adults  it  has  been  thought  to  be  due  to  cica- 
trioQS  formed  by  old  ulcers,  or  to  the  ingestion  of  irritants,  but  in  children 
it  is  never  due  to  this  cause,  in  all  probability,  owing  to  the  extreme  rarity 
of  ulcer  and  cancer  and  of  the  ingestion  of  an  irritant  jMison. 

It  must  Ih?  iiiidoi-stood  tliat  sticli  factoi-s  produce  stenosis  of  another 
type  liiau  tluit  <if  which  I  sjK-ak,  wliich  is  an  idiopathic  tiiickoning  or 
byp*rtr»i>hy,  inde|>enduut  of  otlier  diseased  states,  or  existing  as  a  con- 
guiital  (lefe<'t. 

Clinioal  History. — Be  the  causes  of  stenosis  what  they  may,  it  is 
im|M)ssibie  to  diflerentiate  one  variety  from  another  during  life  by  the 
direct  Hymi)toms  pnxluced,  although  tlie  condition  of  the  patient  may,  by 
ivasou  of  other  signs,  point  to  the  character  of  the  obstruction,  as,  for 
example,  tlie  cachexia  of  cancer  or  the  history  of  hjematemesis  in  gastric 
aloer.  If  the  stricture  is  complete,  so  as  to  pivveut  the  flow  of  the  gastric 
contents  into  tlie  du<jdcnum,  death  very  rapidly  cusues,  being  pret-eded  by 
3  train  of  symptoms  characteristic  of  oljstruction  of  the  alimentary  canal, 
and  consisting  in  violent  vomiting,  tympanites  of  an  epigastric  type,  and 
Rencmlly  a  comparatively  receding  abdomen,  owing  to  the  prevention  of 
the  entrance  into  it  of  food.  If  the  occlusion  is  congenital  antl  the  opening 
is  rliieed  from  the  first,  this  latter  symptom  is  particularly  uoticcnble, 
Bod  under  these  circumstances  tlie  case  passes  tlirough  a  more  or  less  rapid 
oounte  to  death,  a  result  which  is  reached  quickly  or  otlicrwise  according 
the  constitution  of  the  child.  Collapse  always  ojnies  on  as  the  case 
progngflca. 

Pyloric  stenosis  in  children,  even  of  a  congenital  type,  is  exceedingly 
itBTr,  and  partial  narrowing  of  tlic  pylorus  is  setdoiii  seen.  It  lias  been 
[t  fiivorite  theory  that  pyloric  stenosis  as  found  in  tlie  a<lult  is  congenital  in 
[oripn  ;  but,  while  the  adult  pylorus  lias  Ijecn  fretjuently  found  narrowed, 
[•the  iiitttancis  nf  this  condition  i-ej)orte<l  as  having  been  found  in  children 
I  have  licen  much  fewer  in  uumlier,  proving  that  the  state  is  not  so  largely 
B  had  l>een  thought  Very  recently,  however,  Hirs<:hsprung* 
f  imiWtefl  two  intensting  cases  of  this  clianuter.  In  one  of  these  an 
appftreotly  healthy  infant,  well  grown  and  develo^Mad,  died  on  the  thirtieth 


•  Die  Krankheitcn  de*  Mageiu,  Tuhinetcn,  1878. 
'  Diieases  of  the  Abdomen,  London,  1862. 

*  Jabrbuch  f.  Kinderbeilkunde,  Bd.  xxviii.  H.  1. 
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on  to  a  m>,y  -     ^  ''"'**  '''*''  '"•^"^nt  vomiting 

convalo*<i  "•  "•^'"^^'^  never  contained  bile_ 

mj.eat  ■      :''.''  showwl  the  stonuioh  to  he 

-agtri,- ,  ^"'•'^"  |»<»rtion  firm  and  enlai-ged  to 

x^_  ^  «  ..'A  allow  only  a  small  sound  to 

J.     I  i:v>  lU'torniod,  and  the  mucous  mem— 

/•  jji_,.  ,    H«.vad  ease  tuberculosis  was  the  cause- 

^jj,,,  ,..   jt  autoiwv  revealed  a  somewhat  dilateil 

rpi  ;i  rx-irtuis  layer  l)eiug  thicker  and  haixier 

J,  •..•i.:aI  over  the  entire  stomach,  but  affected 

j|,  ..       .  ta-  oiKMiing  being  very  naiTow. 

J-  ^  :  M-  .-^  ot'  prolonged  vomiting,  but  it  may  have 

^^     V*  Hirst'Iipprung  ]X)ints  out,  the  child  might, 
^  .    t^  i\>mvrne<l,  liave  n-aciied  adult  life. 
,.,4   .:"  imivrfbrate  pylorus  in  which  the  stomach 
.    .  ,.•  .i!".  tlvtl.  and  the  child  dietl  of  inanition  and  ex- 
.    ->•  i»vIoric  oiiening  was  found  congeuitally  closed, 
s  LtrA'hcwski  *  reojrd  a  case  of  pyloric  stenosis  pro- 
...    .•  !.t:ation  and  deiiondent  upon  a  polypoid  tumor  of 
J~  ,  „  .-.riv  v'f  the  pyhtrus. 

;^;  ^Vrster,  and  Bull  have  also  recorded  such  cases. 

'     ^    ..  .^  Xaatotay. — 'So  few  cases  of  this  disease  in  children  are 

'^^  ^^    ...  lVJth^»K>s:il«l  knowledge  must  bo  derived  largely  from  the 

-    ■■  ■     "    :..'jj[^     In  such  |x?r3ons  it  is  generally  found,  as  in  the  cases 

,..,—.'.  that   more  than  one  coat  is  involved  in  the  change, 

T  ^  j-vcinu"!'  «>nly  a  single  coat  is  at  fault. 

■*"    ."  ■* ^  ,,•  tjij.  stonKK-h  has  been  (wnfusetl  with  this  Iraiou,  and  exwpt 

.••~:u'nunt  of  the  diw-asc  to  this  jKirticular  area  the  changes  are 

"       •      "x  :»lli«^l  to  twh  other.     The  submucous  coat  frequently  has  an 

"^        .  ;•»  its  ivnmvtive-tissue  elements,  and  the  muscular  coat  is  truly 

"*  v>Mj\1.  i«rtly,  j)erhaps,  as  the  result  of  the  tmphic  change,  and 

* "  ■    '»\  the  oniloavor  on  the  jiart  of  this  tHKit  to  foi"ce  the  gastric  contents 

■^v!!  '}•'''«*  "s"""^'^"'*'  orifice  of  the  pylorus. 

I>i«tfnosis- — The  txmstant  distention  of  the  stomach,  tlie  progn-ssive 

• ;'  iiv  i»  nutrition,  and  the  rejxated  and  un«rontn)llable  vomiting,  along 

'.  I  j|,,,  >ilis(>mv  of  st»H)ls  or  their  excecnlingly  smidl  quantity,  are  sufficient 

-«j>v'  srrave  .-suspicion  of  such  a  state,  or  of  obstruction  in  the  duodenum  or 

little  low**'"  down.     In  some  cases  the  enlarged  pylorus  may  hv  felt 

ihroutfli  the  walls  of  the  l)elly,  but  the  distention  of  the  stomach  gener- 

nllv  t',»rbids  this,     l^hrr,  and  csuicer  producing  stenosis,  may  be  excluded 

l.v  i>';is*ni  i>f  their  rarity  :  the  disease  itself,  however,  is  of  veiy  infrequent 

»iivurivniv. 

•  Lancot,  Londdti,  Juno  7,  1884. 

'  Berliner  Klinische  Woclicnsuhrift,  1888,  xxv.  61. 
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Prognosis. — Total  occlusion  is  necessarily  fatal.     In  partial  occlusion 
the  possibility  of  saving  life  is  ver}'  slight. 

Treatment. — To  allay  tlic  vomiting,  small  doses  of  opium  mav  lie  used, 
and,  ii'  tiie  stricture  be  not  complete,  fixxl  should  be  given  which  is  ready 
for  animilation,  and  in  very  small  amount.  Re<!tal  cnemata  may  Ix;  em- 
ployed, and  stimulants  may  lie  freely  used.  The  question  of  oywration  for 
the  relief  of  pyloric  stenosis  is  hardly  to  be  thought  of  in  very  young  chil- 
dnn,  for,  aside  from  the  shock  of  so  ratlical  a  measure,  the  [wssibility  of 
my  gain  by  interference  is  exceedingly  sliglit.  If  congenital  stenosis  is 
at,  as  is,  of  course,  most  likely  to  bo  the  case  under  the  cii-cumstanccs 
i,  there  is  no  telling  what  other  abuonual  states  complicate  it,  and  the 
pnignosis  is  correspondingly  obscure. 

If,  however,  in  any  case  the  diagnosis  is  clearly  of  obstruction  of  the 
^Jflonis,  operative  procedures  arc  to  be  attempted,  with  the  distiuct  uuder- 
ing  that  the  protxxlure  is  but  tlie  chance  of  a  forlorn  hope. 

DILATATION   OF  THE  STOMACH. 

Synonymes. — Gastrectasia,  Gastric  ectasy,  Gastric  dilatation,  Dllatatio 
ventriculi. 

Definition. — \  condition  of  the  stomach  in  which  there  is  marked 
laxity  or  dilatation  of  its  walls,  generally  uuiform  in  its  distrilmtion,  but 
often  greatest  at  the  cardiac  end.  It  is  to  be  most  carefully  separated  from 
Itlic  condition,  so  commonly  seen  in  cliildrea,  which  depends  fur  its  presence 
im|KTfect  digestion  both  gastric  and  intestinal,  acconijmjiicd  by  ciilarge- 
aent  of  the  entire  belly  and  with  no  absolute  increa.se  in  the  capacity  of  the 
:)ominal  viscera.  Very  frequently  gastric  distention  due  to  the  accumu- 
llion  of  food  or  gases  is  mistaken  for  the  state  in  which  an  absolute  in- 
io  the  diameters  and  capacity  of  the  stomach  is  present.  Cases  of  this 
iinu!tcr  of  gastric  di.stention  are  often  called  cases  of  functional  dilatation.' 
History. — Gastric  dilatation  has  been  recognized  as  a  coinnion  and  dis- 
junct morbid  state  for  ver^-  many  years,  in  both  adults  and  chiltiit;n,  but  the 
itter  class  of  ca.ses  have  been  thought  to  be  rare.*  Thougli  the  literature  of 
ilijeet  in  respect  to  childrcn  is  far  more  limited  than  is  tliat  devoted 
ilts,  yet  we  already  have  a  large  number  of  cases  iwoiiKil,  and  sev- 
eral authors  by  their  communications  have  placed  before  us  a  very  com- 
Jeto  study  of  the  disciLse.  Chief  among  these  may  be  meutioncil  Thiebaut,' 
iby,"  and  Moncorvo.*  Comby  alune  gives  the  history,  in  a  very  full 
er,  of  no  fewer  than  forty-three  cases  occurring  in  children  as  young 
i  two  and  one-half  months  of  age,  and  upward.    lu  addition  to  the  authors 


■  CentnilMatt  Kr  Kiuderheilkunde,  October  1,  1887. 

^W»lch,  rcppcr'i  System  of  Practical  Medicine,  vol.  il. 
_     b*>e  de  Nancy,  1882. 

*  D«  U  Dilatation  de  I'Bstomac  chez  lea  Enfants,  Arch.  O^n.  do  MM.,  1884,  ii.,  torn. 
.  p.  UA. 

'  Ih!  DiUtaciu  do  Kslomago  diu  Creun9as  e  au  Tratameoto,  Rio  de  Janeiro,  1883. 
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already  quoted  we  have  Widerliofer,'  who  records  a  case  occurring  iu  a 
twelve-year-old  girl,  in  wliom  the  dilatation  was  great  but  the  cause  thereof 
ill  defined.  Lafagc '  reports  two  cases,  one  at  ten  years  and  another  at  six- 
teen years ;  while  Demme,'  of  Bern,  records  an  enormous  dilatation  of  the 
stomach  at  six  and  a  half  years,  as  does  also  Pauli.*  In  this  instance  the 
suppose*!  cause  was  congenital  stenosis. 

Clifford  Allbutt,*  after  stating  that  gastric  dilatation  is  much  more  com- 
mou  in  children  thau  is  generally  tliougiit,  details  two  typical  cases,  one  in 
a  Ikiv  of  three  or  four  years,  tlie  other  in  a  Imy  of  ten  years.  In  our  own 
case,  represented  in  the  accompanying  photo-plate,  the  age  of  the  child  was 
eighteen  months. 

Etiologry. — This  disease  in  the  child  has  for  its  factors  several  condi- 
tions, l)oth  local  and  systemic.  In  tlie  first  place,  stenosis  of  the  pylorus 
may,  by  its  |)artial  obstruction  to  tlie  How  of  ftxxl,  dam  back  a  large  amount 
of  ingesta,  which,  a.s  it  incR-a-ses  in  bulk,  rtiiuircs  nioi-e  space  and  gradually 
distends  the  gastric  walls  to  such  an  e.xteiit  as  to  proihice  partial  [lalsy  of 
their  muscular  coats  at  the  very  time  when  increase  iu  muscular  jjower  is 
nei'ded  to  overcome  the  obstruction.  At  the  same  time  the  <le!ay  in  the 
evacuation  of  the  viscus  causes  the  develu|»ment  of  a  ccrtaiu  (ptautity  of  gas. 
As  the  result  of  fermentative  changes,  the  chemical  reaction  of  the  mass  is 
no  longer  uurmal,  while  the  nuicous  membriuie.  becoming  irritated,  may  add 
to  the  abnonuality  of  the  coutents  of  the  stomach  by  secreting  a  mucous 
coating  which  covers  it  and  the  semi-digested  f(X»d. 

How  frequeutly  stenosis  is  actually  present  as  a  factor  is  difficult  to 
determine.  As  we  have  already  poiutwl  out,  in  the  section  on  this  disease, 
it  is  not  a  common  lesion  in  childh(nid,  even  if  it  l>e  ciuigeuital,  and  there 
are  unfortunately  not  only  very  few  eases  of  this  character  reportetl  which 
have  been  ctnifirmed  by  autopsy,  but  still  fewer  which  have  been  found  in 
conjunction  with  dilatation  ou  the  post-mortem  table.  There  is  no  doubt 
of  the  aljility  of  pyloric  stenosis  to  produce  dilatation  of  the  stomach:  the 
only  question  is  as  to  the  fref[uency  of  its  own  occurrence. 

Another  local  cause  is  iidiereut  atony  or  weakness  of  the  gastric  walls,  a 
condition  very  common  in  racJiitis  of  an  advanced  type.  Under  these  cir- 
cumstances there  is  lacking  that  force  which  is  necessary  for  tiie  carrying 
out  of  the  two  physiulogical  functions  of  t!ie  organ, — namely,  the  rolling  of 
the  food  iiackward  and  forwartl  for  its  thorough  infiltration  by  the  gastric 
juice,  and  its  ultimate  expulsion  into  the  duodenum.  Rickets  is  so  closely 
associated  with  bad  feeding  that  there  can  be  no  doubt  that  the  muscular 
walls  of  the  stomach  are  influenci-d  not  only  by  the  general  systemic  state 
known  as  rachitis,  but  also  by  the  direct  involvement  of  ttie  walls  themselves. 


*  Gorhnrdt'9  IlandHuch  d.  Kindcrkrankheiten,  Bd.  iv.  Abth,  2. 
'  Thfec  (Je  Paris,  1881. 

•  Berliner  Kiiiiisohe  W<x.'hen5chrift,  1883,  No.  1. 

♦  De  Ventrii'uli  Dilulati<me,  Fninkfurt,  183'.i. 

'  Proceedings  uf  the  Medical  Society  of  London,  vol.  xi.,  1887  and  1888. 
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If  the  food  be  poor  in  quality  tlie  hunger  of  the  diiUl  ofteu  k^ads  it  to  over- 
disteod  the  stomach  time  atler  time  id  order  to  obtain  sufficient  uourish- 
moiit,  and  this  ovcr-disti-iitioii  ami  maluutrition  soon  increase  the  capacity 
of  the  organ.  Indeed,  it  is  statwl  that  the  muscular  fibres  of  the  fundus 
of  the  stomach  in  artificially-fed  children  are  very  conimouly  weak,  so  that 
&om  the  earliest  period  of  life  there  may  l)e  a  tendency  to  dilatatiou. 

While  the  stenotic  state  of  the  pylorus  produces  a  purely  niccliauical 
ejqiausion  of  the  gastric  walls,  atony  of  the  stomach  may  be  mnsidered  as 
resulting  in  an  im|)erfectly-carried-out  physiological  act,  the  consequences 
of  which  are  in  the  end  virtually  identical  with  those  of  stenosis.  Not 
ooly  is  this  true,  but  the  gastric  discjixlers  of  digestion  and  fermentation 
eome  on  rapidly  and  with  great  severity,  since  the  digestive  function  of  the 
stomach  is  <{uite  as  atonic  as  that  of  the  muscular  layers. 

Tulterculosis  of  this  oi*gan  may  lie  a  cause,  owing  to  the  weakness  tiius 
product^,  and,  as  gastric  tuberculosis  is  by  no  means  rare,  this  ]>ossibility  is 
out  to  be  overlooked.  Rilliet  and  Barthcz  found  the  stomach  iiividved 
in  Iweiity-oue  out  of  forty-six  tascs  of  tubercuKwis  which  they  examined. 

Se(x>ndary  dilatation  from  the  adynamia  of  asthenic  states  and  fevers 
ttsy  l)e  present  in  children  as  well  as  in  adults,  and  marasmus,  chlorosis, 
cachexia,  and  ansemia  may  so  result.  Hygienic  surroundings  which  pro- 
duc-e  all  these  states  are,  therefore,  a  cause.  Moncorvo '  even  states  that 
malaria  may  be  a  cause. 

Ulcers  of  a  tuliereular  or  ordinary  nature  situated  in  tiie  stomach  may 
so  result,  but  their  ocrurrence  is  excessively  rare  in  children. 

Chronic  gastric  catarrh  may  also  be  a  cause  of  dilatatiou,  by  reason  of 
the  (h'lay  in  digestion  and  the  cons^uent  closure  of  the  pyloric  opeuing 
uotil  tiie  act  is  completed.  Welch  asserts  that  chronic  gastric  catarrh 
may  prrxluce  a  {paretic  state  of  the  muscular  layers,  just  as  is  seen  in  lar}-u- 
iptis  or  corrcspttnding  lesions.  In  adults  atroj)hy  of  the  nuisck's  has  been 
noted  SB  a  cause,  but  it  has  not  been  recorded  as  present  in  chilJhuud,  and 
Eidinger*  states  that  amyloid  changes  may  occur  with  such  a  result. 

No  «'ldeuoe  exists  of  atrophy  and  paresis  of  the  stomach  resulting  from 
peri)»hcral  or  centric  ner^•ou8  lesions  and  followed  by  dilatation,  although 
MacJiuu '  and  Thielwut  *  assert  that  cerebral  diseases  may  produce  it. 
Machon  also  asserts  that  the  child's  stomach  shows  in  every  instance  a  rel- 
atively defective  development  of  the  fundus  and  a  greater  diameter  than 
nonnal  of  the  cesophageal  orifice ;  wliile  the  muscular  ciMts  aud  i>cptic 
glands  are  poorly  developed,  the  mucous  glands  arc  well  formed  ;  in  otiier 
words,  all  the  comlitions  ti-nding  to  ectasy  are  jiresent.  Tiiitbaut  also 
tiiat  cardiac  disease  aud  repcatwl  vomiting  may  produce  gastric 
ectasy,  aud  that  adlicsions  outside  of  tlie  pylorus  may  have  a  similar  effect. 


'  Revue  mensuelle  des  Maladies  de  I'Gnfunt,  July,  188&. 

•  DeuUchec  Archiv  f.  Klin.  Mi>d.,  Bd.  xxix. 

•  CvntrelbUtt  f.  KinderbeilliuDde,  October  1,  1887. 

•  Thiae  de  Nancy,  1881. 
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croizillcs'  asserts  that  the  raucous  glands  are  enlarged  so  as  to  form  many 
iiie(|ualitics  over  the  mcmljrane,  and  in  this  he  would  a})pear  to  be  in  accord 
with  Widerhofor'  and  Kundrat,  wlio  believe  that  tlierc  must  be  some  ab- 
normal chaugo  in  these  btKlies. 

Etiology. — The  causes  of  this  affection  are  exceetlinf^ly  varie<l,  but  the 
cliief  of  them  do]R>nd  u|)(>n  liadly-prepared  or  indiiri'stihie  food,  or,  if  the 
f<x)d  is  ndt  really  indigestible,  uiwn  some  condition  of  the  digestive  function 
which  renders  even  the  ortlinary  liquids  obnoxious  to  the  gastric  mucous 
nicmbraiie.  Ven'  commonly  do  we  see,  in  Iwttle-fwl  infants  esj-Hvially, 
attaiks  of  indigestion  and  mild  or  severe  gastric  eatarrli  proiUiced  in  some 
inexplicable  manner,  even  though  the  fond  has  been  prejMiretl  with  the 
greatest  care  an<l  has  agii-cd  with  the  stoniacli  for  M'ceks  or  months.  Ens- 
taw  Smith  asserts  that  a  cold  is  a  veiy  frcfpient  cause  of  the  disease,  pro- 
ducing a  hyiwneniia  of  the  gastric  mucous  membrane  rtitlier  than  of  the 
mucus  membrane  of  the  phaiynx.  In  his  exj>erience  exposure  to  cold  is  a 
more  frequent  factor  than  anything  else,  and  there  can  Ix-  no  doubt  that  re- 
{K>ate<l  exixisurcs  followed  by  acute  gastric  catai'rh  aiv  powerfid  pnxlisposing 
factors  in  the  development  of  8id>s(.><pient  attacks.  Improper  clothing,  by 
exposing  the  child's  abdomen  and  c]>igastriimi  to  draughts  of  air  or  to  danqi 
and  cool  air,  renders  the  patient  jiecitliarly  susceptible.  We  are  iudinwl 
to  think,  however,  that  ex|K>sure  is  in  America  a  much  loss  frequent  cause 
than  l)ad  feeding,  and  that  poor  or  improiierly-prepai-ed  food  is  the  chief 
factor. 

Breast-fed  infants  rarely  suffer  from  it,  and,  when  they  do,  change  in 
the  maternal  FA-.stem,  or  cold,  is  the  common  cause.  Dentition  is  undoubtedly 
a  comrnon  exciting  cause,  as  is  also  general  vital  depression  and  enfeeble- 
nicnt,  particularly  in  the  lower  classes,  who  are  surroundwl  by  poor  hygienic 
conditions. 

There  are  other  causes  of  a  more  constitutional  character  than  those 
just  mentioned,  ivhich  may  act  as  factoi-s.  In  rickets  there  is  nearly  always 
a  marked  susceptibility  to  catarrh,  and,  as  might  be  exjiected,  scrofulosis 
is  not  au  infrwjuent  agency.  In  some  cases  there  seisms  to  l)e  a  strong 
predi^positiun  to  gastric  cjitarrh  whicli  may  appear  to  be  heRH.litary. 

Irritatit  .substances  swallowed  by  mistake  or  given  by  the  physician 
may  protluce  this  condition,  notably  the  use  of  i|)wac  in  fidl  dose,  or  the 
employment  of  tlie  various  so-<'all«l  peripheral  emetics  possessing  local 
influence,  as  tartar  emetic  and  sulphate  of  copper,  or  mustaitl- water. 

In  children  who  are  old  enough  to  take  "  table-fixHl,"  as  it  is  generally 
called,  there  are  several  causes  of  acute  ga.stric  catarrh  which  are  frequently 
overlooked.  There  can  be  no  doubt  that  the  ingestion  of  hot  ctiftee  and 
tea  is  a  common  cause,  the  heat  doing  as  much  damage  as  the  drugs  them- 
selves.    Not  only  is  this  statement  basal  on  general  clinical  evidence,  but 


>  Mnnuel  de  PuthnlogiG  et  Clinlque  dea  EnfHnts,  Paris,  1863. 

'  Oerhnrdt,  Uuiidbucb  dur  ICindcrlcanklieitun,  Ud.  iv.,  Tubingen,  1878. 
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the  microficope,  and  sarcinte  and  many  forms  of  bacteria  swarm  in 
tht  lUaBk  Particular  search  sliould  l)e  made  for  the  yeast-l'uugns,  Turula 
cnt^igjie,  the  presence  of  which  is  a  certain  evidence  of  active  fermentation. 
Tiir  iijndition  of  tlie  bowels  is  almost  invariably  that  of  advanced  consti- 
pstion,  and  this  state  is  largely  de])endent  upon  the  small  amount  of  food 
vbich  escapes  into  the  duodenum,  the  general  debility  and  lack  of  exercise, 
ud  tiie  pressure  upf>n  the  transs'erse  and  the  ascending  eijlon. 

The  complications  of  gastric  ectasy  in  children  may  be  excee<lingly 
\-arious,  owing  to  the  notorious  irritability  of  the  nervous  system.  Convul- 
sions of  a  tetanic  or  more  commonly  of  an  ci)ile|)tiforni  character  may  come 
on  during  the  periods  of  over-distention  or  immediately  after  an  attack  of 
vomiting.  Sleep  is  often  disturbed  and  restless,  and  the  wakefulness  may 
wcD  amount  to  total  insomnia.  Emaciation  becomes  extreme,  but  the 
wasting  is  gradual  rather  than  rapid,  owinj;  to  the  fact  that  .s<jnie  |)arts  of 
the  ingested  matters  are  assimilated  during  the  period  of  gastric  quiescence. 
.\nsemia  is  generally  far  advanced.  The  limbs  are  wasted,  the  legs  jTartieu- 
larly  sJiowing,  by  comparison  with  the  swollen  epigastrium,  their  lack  of 
fleah.  The  skin  hangs  loosely  everj'where  save  over  the  affected  area,  where 
it  is  tightened  almost  to  the  jwint  of  bursting.  The  alidoniinal  surface  is 
often  covered  by  engorged  and  multitudinous  veins,  which  on  pressure  show 
themselves  to  be  carrying  the  blottd-stream  from  below  upward.  Borbo- 
rygmus  is  sometimes  startlingly  loud  and  prulouged,  aud  seems  to  last  for 
minutes  at  a  time,  rarely  accomjwnii*!  by  pain.  Constipation  is  always 
present,  but  if  laxatives  or  purges  are  given  they  bring  on  a  gush  of  jiartially- 
•iigested  food  and  liquid  from  the  i-ectal  ojiening  which  is  remarkable  be- 
cause of  its  volume.  It  is  often  blackish  aud  always  horribly  offensive, 
flowing  from  tlie  diaper  over  the  child  aud  its  clothing.  Commonly,  if  the 
child  be  young  enough  to  take  only  a  milk  diet,  large  cheesy  morsels  are 
iecD  in  the  stools.  Peristaltic  waves  can  be  seen  as  they  pass  along  the 
wall  of  the  stomach  it,self,  on  the  epigastric  surfaw,  which  may  be  made 
more  marked  by  the  application  externally  of  heat  or  cold,  or  by  draughts 
of  c<jld  water.  In  respect  to  adtilts,  however,  Francon  '  asserts,  as  does  also 
Thoms«jn,  that  this  sign  is  present  only  when  pyloric  stenosis  exists.  The 
liver  and  other  abdominal  organs  are  rarely  either  swollen  or  decreased  in 
I  aJze,  except  indirectly  by  the  general  malnutrition. 

As  an   indirect,  reflex  symptom  of  this  disorder,  Blache*  speaks  of 
night-terrors,  and  asserts   that  dyspuoea  and  cardiac  palpitations  may  be 
^developed  in  such  cases. 

Diaernosia. — Inspection  shows  a  distended  and  tense  belly,  highly  tym- 
panitic in  the  upper  jwrtiou  on  percussion,  or,  if  the  ingcsta  be  in  large 
^■moiiot,  dulness  may  be  developed.     The  belly  is  so  distended  at  the  upjKT 
as  to  have  been  called  "  frog-belly"  by  the  Germans  and  the  French. 


*  Lyon  XMicfll,  1887. 

*  Bevue  memuelle  del  Maladies  de  I'Enfunt,  February,  188^. 
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Penzoldt  iias  proprj«ied  the  prturing  of  so  mocfa  witer  into  the  stomadi  as  to 
disteixl  it  completeh-,  and  then  br  means  of  percoaEioB  todfcfine  its  boondaries 
and  thereby  obtain  some  idea  of  its  dimensions ;  bat,  as  I^canowski  *  has 
]iointed  out,  such  a  prooedore  would  be  dangerous  if  nicer  be  present.  This 
scarcely  holds  as  an  objection  in  children,  owing  to  the  nuitr  of  nicer,  bat 
it  is  a  means  of  diagnosis  which  children  in  America  and  England  can 
hardly  be  subjected  to,  and  is  certainly  hannfiil  to  some  decree.  Lente  has 
proposed  the  introduction  of  a  sound  which  may  be  twisted  araond  while 
one  hand  follows  it  through  the  abdominal  walls ;  but  this  method  is,  to  say 
the  least,  heroic. 

Again,  it  has  been  proposed  by  Frerichs  and  Moncorvo  to  make  a  dii^- 
nosis  by  what  the  latter  calk  "  plessimetric  gastro-rescMianoe,''  whidi  con- 
sists in  the  ii^estion  of  several  grains  of  bicarbonate  of  sodium  and  four 
grains  of  tartaric  acid  followed  by  two  tnmUerfuls  of  wato-.  This  is  a 
method  which  I  believe  to  be  absolutely  unjustifiable: 

By  far  the  most  important  point  to  be  decided,  after  that  of  the  existr 
ence  of  dilatation,  is  how  far  the  lower  edge  of  the  stomadi  has  been  carried 
downward ;  for  it  is  worthy  of  remark  that  the  npper  aorfiwe  nrdy  alters 
its  position  very  greatly,  although  it 

may  be  pressed  up  against  the  dia-  '"'•  *• 

phragm,  rendering  any  attempt  to 
percuss  its  upper  outline  almost  im- 
passible, owing  to  tlie  liver  and  ribs, 
or  even  the  lung,  being  in  the  way. 
In  some  cases  the  diaphragm  is  so 
displaced  as  to  become  useless  as  a 
respiratorj'  muscle.  Oftentimes  the 
lower  border  of  such  a  stomach  may 
pass  as  low  as  the  navel,  or  even  to 
the  pubos.  Obrastzow*  states,  as  a 
differential  jwint  between  the  gastric 
outline  in  adults  and  in  children,  that 
in  the  latter  under  the  age  of  fifteen 
years  the  lower  border  seldom  reaches 
to  the  navel,  while  it  may  do  so  in 
the  adult.  The  position  of  the  stomach  in  the  young  child  is  so  entirely 
different  from  that  of  the  adult  that  the  same  outline  of  resonance  or  dnl- 
ness  is  not  to  be  lookal  for  as  it  would  be  in  a  grown  person.  In  the  child 
the  stomach  is  scarcely  more  than  a  dilatation  in  the  course  of  the  alimentary 
canal,  and  as  such  the  pyloric  end  of  the  stomach  is  much  lower  than  the 
cardiac  extremity.  Further  than  this,  the  fundus  is  virtually  absent  in 
children.     There  are  other  points  to  be  remembered  of  an  anatomico-physi- 


Dlagimm  showing  U>e  podtitHi  of  the  ttomaeb 
and  llrer  In  a  child  of  about  two  and  a  half 
months.  Dotted  line  shows  outline  of  slomaeh, 
which  Is  partly  corered  by  the  llrer. 


1  Deutsche*  Archiv  f.  Klin.  Med.,  1887. 
*  Ibid.,  1888,  xliii.,  4  and  5.  p.  417. 
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GlBKram  FhowhiK  position  of  atomach  in  i  child 
of  Tour  monihs.  Dotted  litie>ahow9  outline  of  the 
TlKUs,  which  is  partly  covered  by  the  liver. 


oharartrr  which  apply  to  both  the  adult  and  the  eiiild  and  ai^  fre- 
•pifutly  o\-erl(»oked, — iKjints  which  make  the  area  of  resonance  when  the 
rtomarh  contains  no  food  at  variance  with  the  area  when  it  does  contain 
nlids  and  gives  dulness  on  i)ercnsaion. 

W'Uva  the  stomach  is  empty  the  great  air\*attire  is  directetl  downward 
ihe  k-sser  oj)ward ;  hiif  when 
is  full  it  n>tatcs  on  an 
•xis  running  horizontally  through 
the  pylonis  and  cardio,  so  that  the 
^naX  ciir\-Rtnrc  apjxars  to  he  di- 
rected to  the  front  and  the  lesser 
backward.  Although  this  move- 
ment is  largely  absent  in  very 
young  children,  it  increases  very 
mpitlly  as  growth  goes  on,  and 
pnilmbly  is  always  estalilishwl  at 
tb(.'  end  of  the  second  or   third 

XVUT. 

Ati^iiltation  may,  on  shaking, 
give  n  wcllHlovclopcd  succussion- 
•oand,  while  gurgling  is  exceed- 
ingly common.  As,  however,  suc- 
emeion  is  commonly  heard  in  nearly  all  stomachs,  much  im|X)rtauce  is  not 
to  be  attached  to  this  sign. 

Se\'er¥  dilatation  of  the  stomach  in  childhood  separates  itself  so  clearly 
from  almost  every  other  state  that  a  differentiation  is  not  needed.     Mod- 
crate  dilatation,  which  is  more  common  and  tlierefore  more  imiMirtant  of 
rpeognition,  is  far  more  difficult  of  diagnosis,  and  yet  can  be  sej>ai"ated  from 
tes  if  care  is  exercised.     From  enlai-gement  of  the  liver  it  is  to  be 
by  the  difference  in  the  area  involvwl  on  iusix-ctiou,  and  by  the  all- 
important  fact  tJiat  in  liver-enlargement  the  percussiou-iiote  is  dull  or  flat, 
wbcras  in  dilatation  the  sound  elicited  on  percussion  is  generally  tympanitic, 
tinlcBB  tlie  stomach  is  (ilktl  witli  fowl.     The  great  exception  to  tliis  rule  is 
foand  when  no  vomiting  has  occurred  for  .some  days,  when,  by  reason  of  the 
accumulation  of  liquid  in  the  stomacli,  a  flat  note  may  be  obtaineil.     While 
»hc  i>ercii9f»ion-note  may  not  be  always  completely  diagnostic,  it  may  be 
made  more  no  by  changing  the  position  of  the  botly,  as  in  jtlcurisy.    Palpa- 
'  tion  is  al«io  of  great  value,  tiie  hard,  smooth  surface  of  an  enlargctl  liver  Iwiiig 
[distinctly  characteristic,  while  the  more  yitkliug  but  tenw  .scn.sation  given 
[to  the  fingrre  and  hand  in  dilated  stomiuh  can  by  no  jwssibility  be  taken 
I  for  that  im|iartcd  by  a  st)lid  organ.     Splenic  enlargements  may  lie  .scpa- 
ntttl  from  «lilated  stomach  in  the  same  manner.    Again,  the  area  of  dulness 
from  enlargement  of  these  two  organs  is  constant,  while  that  of  dilatation 
tvaricB  with  the  quantity  of  food  ami  liquid,  and  can  always  be  increased  by 
tion  of  large  amounts  of  water.    Disease  of  the  jiancreas  occurs  so 
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rarely  that  it  cannot  be  regaixled  as  a  ^irobable  condition,  and  tliere  is  never 

pro<IiictHl  under  these  circumstances  the  same  train  of  symptoms  iu  both  states. 
Dilatation  of  the  colon  is  not  to  be  forgotten,  since  it  gives  many  similar  signs. 

Dropsy  and  ascites  may,  of  course,  be  mistaken  for  dilatation  of  the 
stomach,  but  the  presence  of  greater  bulging  iu  the  lower  third  of  the 
abdomen  tlian  in  the  epigastrium,  and  the  fact  that  dro}>si«d  eflusinus  may 
be  found  clricwhere,  will  aid  in  the  diUcroutiation.  Succussiou  is  not  nuirkcd 
in  ascites,  and  there  is  commonly  iu  this  state  some  evidence  of  heart nlisease, 
of  rennl  disease,  or  of  tumor  pressing  on  the  large  venous  trunks. 

Catarrhs  of  the  intestiual  mucous  niemljraiie  asswiated  with  fermenta- 
tive changes  and  distentions  by  flatulence  produce  deformity  in  the  su]}™- 
pubic  ratlier  than  in  the  epigastric  area,  and  are  atxxmipanied  by  other 
symptoms  too  well  marked  to  be  overlooked,  such  an  niucons  diarrhoea, 
colic,  and  jK-rhaps  lieutery.  The  latter  condition,  too,  is  not  so  chronic,  nor 
so  slow  in  its  onset. 

As  an  aid  to  diagnosis  the  question  of  the  capacity  of  a  child's  stomach 
at  different  ages  is  an  interesting  one,  since  it  may  be  possible  to  gain  by 
lavage  or  emesis  some  idea  of  the  capacity  of  the  individual  stomach  before 
us,  and  thus  discover  whether  there  is  any  diflerenee  from  the  normal. 
Benke'  states  that  the  capacity  of  the  new-born  cliild's  stomach  is  from 
thirty-five  to  forty-three  cubic  centimetres,  at  fourteen  days  it  is  from  one 
hundred  and  fifty-three  to  one  hundred  and  sixty  cubic  centimetres,  and  at 
two  years  it  reaches  seven  hundred  and  forty  cubic  centimetres.  Those 
results  are  not  in  actwrd  with  those  of  Towu.send  given  by  Rotch  in  the 
fii'st  volume  of  this  Cyclupsedia :  he  found  the  stomach  of  a  child  of  five 
days  to  hold  only  twenty-five  cui)ic  centimetres.  Koteh  states  that  the 
capacity  at  twelve  months  is  one  hundred  and  twenty  cubic  centimetres. 

According  to  the  studies  of  Frolowsky,*  the  activity  of  growth  in 
gastric  capacity  can  be  represented  by  the  ratio  of  one  for  the  first  week  to 
two  and  a  Iialf  for  the  fourth  week  and  three  and  oue-fiftii  for  the  eighth 
week.  It  is  only  three  and  one-third  for  the  twelfth  week,  three  and  four- 
sevenths  for  the  sixteeuth  week,  and  three  and  three-fiftlis  for  the  twentieth 
week.  In  this  connection  the  diagrams  Fig.  1,  page  291,  Fig.  3,  page  296, 
and  Fig.  4,  page  297,  in  Dr.  Rotch's  article  iu  tbe  first  volume  of  this 
work,  are  of  interest. 

Prognosis. — The  prognosis  is  always  unfavorable,  but  it  is  more  favor- 
able iu  children  than  in  adults,  as  the  distention  may  cease  and  the  child 
grow  up  to  its  stomach.  The  gix^at  danger  in  children  lies  in  inanition 
and  exhaustion. 

Treatment. — The  treatment  of  dilatation  of  tbe  stomach  may  be 
divided  into  two  varieties, — the  first  consisting  of  the  methods  of  cure 
which  are  directed  agaiust  tbe  state  of  the  gastric  walls  themselves;  the 

•  Ueber  die  Capacital  des  Magens  Neugeborenen  :  »ce  Deutsche  Med.  AVochenschrift, 
vi.,  82,  p  433,  also  83,  p.  448. 

*  Inaugural  Dissenutioo,  tii.  Petersburg,  187G. 
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1,  of  those  methods  in  whicli  abuormal  chauges  in  the  food  and  the 
^itrio  contents  and  set-rctions  are  (tombatetl,  thcivln-  allowing  rei»arative 
dmages  to  take  plac-c.  As  has  already  been  said,  dilatation  of  the  stomach 
nay  he  dependent  upon  either  some  constitutiouai  or  some  ioeal  itiuse.  If 
tbe  cause  be  rickets,  it  is  evident  that  the  nialuiitritiou  of  the  bony  system 
and  of  the  8}-stem  in  general  is  to  be  impi-ovetl,  and  that  remetlies  devoted 
to  this  object  are  to  be  given,— cod-liver  oil  by  inunctions,  or,  if  the 
digestive  apparatus  will  bear  it,  by  the  stomach.  I>acto-p]K)sphate  of  lime, 
phoepliate  of  sodium,  or  iron,  often  in  the  form  of  the  synip  of  the  iixlido, 
(iioald  be  used  if  any  signs  of  struma  ai-e  present.  Good  fo<xls,  possessing 
I  Jirge  amounta  of  salts,  yet  easy  of  digestion,  are,  under  these  eircimistances, 
'  particularly  desirable,  and  by  far  the  larger  part  of  the  treatment  sliould 
be  directwl  to  the  dietetics  of  the  caise.     Of  this  1  shall  speak  farther  on. 

There  are  several  means  to  be  employed  for  the  relief  of  gastric  dilata- 
rlioa  other  than  tliose  which  can  be  called  medical,  so  far  as  drugs  are 
CODoerued. 

These  consist,  first,  in  efforts  to  evacuate  the  stomach  and  to  cleanse  it ; 

rfleoondly,  in  attempts  by  these  and  other  means  to  prevent  its  distention  by 

the  gasea  which  arise  or  by  the  accumulation  of  ingesta  which  takes  ])lace ; 

tLinlly,  in  the  regulation  of  the  diet  so  as  to  avoid  causes  which  have  a 

teodeocy  to  increase  the  disorder. 

Dilatation  of  the  stomach  is  so  difficult  to  cure  that  verj'  satis^factory 
l-RBDlts  arc  not  to  be  looked  for^vard  to,  but  nevertheless  the  nutrition  and 
[4lie  general  state  of  health  are  to  be  carefully  considered. 

Taking  up  gcrialim  the  non-medicinal  means  which  we  have  named, 
'  «re  come  at  once  to  tiie  consideration  of  lavage,  a  method  which  has  been 
resorted  to  with  most  thorougli  trial  on  the  continent  of  Europe.  Origi- 
nally pn>jK»sed  by  Epotius  in  186.3,  it  has  been  most  widely  eniphivwl  in 
diildren  by  E|>stein,'  who  in  one  article  alone  i^ecoixls  its  eniploynient  in 
two  hundred  and  eighty-si.x  cases  of  gastric  disease  in  infancy,  the  jtatieuts 
I  bdng  lew  than  one  year  of  age. 

E|istein  employs  a  No.  8  or  a  Xo.  10  N^-laton  catheter  for  the  ttilx-,  and 

water  holding  in  solution  a  little  Ix'nzoate  of  magnesium,  the  latter 

being  resorted  to  chiefly  when  fermentation-  and  docom|K)sition-pr(xlucts 

Lire  pn-*cnt.     If  none  of  these  conditions  are  pre*nt,  nnlinary  water  will 

iBaualiy  nuffioe.     The  liquid  employed  slunild  ahviiys  U^  waruKtl.     Othere 

— ««,  for  example,  Lorex'— use  the  ordinary-  Englisii  catheter,  of  the  size 

Ijuiown  as  No.  II  or  Xo.  12.     The  question  as  to  the  variety  of  tnlse  to  be 

[employed  is  a  vital  one,  since  a  i>oorly-devisc<I  a])p.iralU8  not  only  gives  no 

llvlief,  bnt  disgusts  both  the  jiatient  and  the  physician  with  the  technique  of 

the  method.     The  tulie  should  be  more  like  a  Jiollnw  Ixtngie  than  like  a 

otiieter,  in  order  that  its  calibre  may  be  great  enough  to  earr^-  otf  some  of 

'  Virchow'i  JahnvV-richt,  June,  1883  (abstract) ;  originul  article  in  Art-b.  Tiir  Kindcr- 
b«illni»i.ii-.  Bd.  iv-  S.  825. 

>  Arch.  d«  Palul.  lufunlil,  July,  1888. 
Vol-  III.— t 
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the  semi-solid  matters  present.  If  this  nilc  is  not  carried  out,  two  evil 
results  follow.  In  the  fir-st  jilac*-,  the  tiihc  and  its  apertures  rapidly,  or 
even  at  once,  heeome  cloggo<l ;  scooudly,  tiic  liquid  is  dratni'd  away,  leaving 
beiiiud  a  mass  which  is  semi-solid,  to  be  sure,  and  less  inilky,  hut  which  is 
nevertiieless  the  quintessence  of  the  nastiucss  of  fermcntatiun,  and  (piite  as 
qnali(ie<l  to  lenven  any  fresh  foixl  on  its  entrance  as  the  liquid  would  be. 

The  holes  in  the  gastric  end  of  the  tul«  should  therefore  l>e  large 
enough  to  take  in  fairly  large  masses.  In  some  eases  the  ordinary  siphon 
may  l>e  us«l,  but  wliere  there  is  any  solid  food  or  resistance,  suction  by 
means  of  a  stoniacli-punip  is  necessary.  Tlie  tuiie  should  be,  for  a  child, 
twenty-four  or  thirty  inches  in  length.  The  methods  by  which  lavage  is 
employed,  further  than  those  we  have  named,  are  as  follows.  The  catheter 
or  tulx-  should  be  passed  baekwaixl  against  the  riMjf  of  the  mouth,  so  that 
by  following  the  curve  of  the  hard  and  soft  palates  it  is  directed  into  the 
phaPi'nx  and  resophagus,  and  then  by  gentle  pressiu'c  fcm-cd  on  down  into 
tlic  stomach.  Tiie  irritability  nf  the  pharynx  rapidly  disjipin-ai-s,  and  it  is 
surprising  how  quickly  the  jiatient  may  Itoconie  acvustomed  to  the  o[)er.ition 
and  .submit  to  it  without  any  feeling  of  discomfort.  After  the  tube  has 
reached  the  stomach,  a  small  fiuincl  is  to  be  (ittetl  in  its  external  end,  which 
is  then  held  alM)ve  the  liead  of  the  patient  white  water  prepai'e*!  in  tlie  way 
we  have  mentioned  is  poured  into  it  until  tiie  stomach  is  filled,  when  the 
funnel  end  is  lowered  and  the  stomacii  is  emptied  by  sipluuiage. 

Tiie  stomuclt-pump  has  one  very  serious  di.sulvantage,  which  is  present 
with  even  more  force  in  the  child  than  iu  the  adult, — namely,  the  danger 
of  injury  to  the  coats  of  the  organ.  Tliis  apparatus  is  also  more  costly  and 
cumbersome,  and  for  children  tlie  siphon  is  powerful  enough  in  its  action  to 
take  away  all  excuse  for  the  use  of  the  more  complicated  apiuratus  unless 
the  contents  of  the  stomacii  are  in  bulk. 

It  is  |>articuiarly  necessary  in  rhildi-en,  on  account  of  the  lack  of  intel- 
ligeut  aid  and  their  liabilit}'  to  gulp,  that  every  care  should  be  taken  that 
the  tube  does  not  slip  entirely  out  of  reach  into  the  stomach,  and  for  the 
prevention  of  this  danger  a  string  should  be  attached  to  the  external  end 
of  the  tube  before  it  is  introduced,  and  the  tube  slioidd  always  be  at  least 
thirty  inches  in  length. 

The  treatment  of  dilatation  to  be  considerefl  after  lavage  is  dietetic. 
There  can  l>e  ni>  doubt  that  one  of  the  chief  iras<tns  for  the  emaciation 
which  comes  on  is  the  failure  on  the  part  of  the  stonmch  to  digest  and 
assimilate  nourishment.  In  addition  to  this,  the  intestine  is  really  tlie 
pUu'e  i'or  absorption  of  food  to  take  place,  and  the  delay  in  the  stomacii 
virtually  makes  the  chyme  unfit  for  the  function  of  the  small  intestine. 

The  foods  to  Ix"  given  are,  of  coni'se,  to  be  in  the  highest  degive  capable 
of  ready  assimilation,  and  should  Ik.'  <'onfitied,  especially  iu  severe  eases,  to 
the  materials  which  we  can  readily  predigest  liy  the  employment  of  the 
digestive  ferments  nttw  so  lai^ely  snld.  Carefully-skiininwl  milk  is  valua- 
ble, aside  from  its  iuluTent  usefulness,  in  that  it  lacks  the  fats  which  i-.ui  be 
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utilized  only  in  the  intcstincB  and  whicli  simply  break  down  and  decompose 
if  kept  in  the  storaarh.  Oyster  broth,  carefully  freed  from  any  oily  matters 
iu  cooking,  and  thoR)ughly  jwncreatizcd,  is  to  be  given.  These  fiuestions 
»re,  however,  more  thoroughly  discussed  in  the  articles  on  feetliug,  whicli 
mar  be  found  iu  the  first  volume  of  this  work. 

Rcrtal  alimfutation  to  some  degree  is  always  useful,  iwrticularly  iu  older 
diikinrn,  aud  Ewald,  of  Berlin,  suggests  the  fullowiug  nutrient  enema:  Bosit 
up  two  eggs  with  a  tablesjwonful  of  cold  water  ;  to  this  add  a  little  starch, 
boiled  in  half  a  cupful  of  a  twcuty-per-cciit.  solution  of  gra]>e-sugar  and  a 
wineglassful  of  red  wine.  The  solution  is  to  be  well  mi,xctl  at  a  tenipera- 
tnre  not  higli  enough  to  coagulate  the  albumen,  and  injected  as  high  up  into 
the  bowel  as  |K>ssible.  For  a  child  this  mixture  should  be  somewhat  less 
in  quantity  than  that  given  alwve  for  tlie  adult,  iwrticularly  as  to  ti»e  wine. 
An  exceedingly  important  |>art  of  the  dietetic  treatment  of  gastric  dila- 
tation consists  in  the  constant  bearing  in  mind  of  the  fact  that  the  tendency 
of  food  is  to  accumulate,  and  the  avoidance  of  the  jiernicious  habit  of 
adding  solids  or  liquids  to  the  quantity  of  ingcsta  still  remaining  from  a 
I  pluvious  meal.  If  the  child  is  old  enough,  all  the  remains  of  previous 
should  be  removed  by  lavage  before  anytliing  more  is  given,  since 
the  sweet  food  is  at  once  contaminated  by  the  liquids  wliidi  it 
Beets  in  tJie  stomach. 

The  medicinal  treatment  of  gastric  cctasy  is,  un fortunately,  very  limited 
ao  far  as  the  stomach  itself  is  coucernwl,  aud,  indeed,  we  doubt  wlietlier  any 
[direct  medication  can  ever  be  of  much  value  unless  in  the  form  of  disin- 
jt  sniwtances  such  as  we  have  spoken  of  in  studying  lavage,  and  these 
prevent  decomposition  of  the  food  aud  do  not  effect  a  cure. 

GASTRIC   ULCER. 

Deflnition. — .\n  exceedingly  rare  affection  in  cJiildhood,  characterized 
by  epigastric  tenderness  aud  the  vomiting  of  blo(Ml,  tiie  gastric  discomfort 
p'tterally  Ijeiug  increased  by  the  ingestion  of  food.  The  essential  lesion  is 
an  tili-r-r  of  varying  size  and  depth  situated  somewhere  on  the  ga.stric  mucous 
isembnine. 

So  rare  is  the  affection  tliat  very  few,  in  fact  only  one  or  two,  of  the 
texf-lMHjks  on  the  cliseases  of  childi*cu  refer  to  it,  and,  as  the  literature  is  so 
Oinigrr,  we  are  forced  to  give  far  less  information  than  m'c  should  desire. 

According  to  Descroizilles,'  the  symptoms  are  as  follows.  At  an  early 
Mage  of  tlie  disorder  an  anorexia  develops  itself,  wliich  is  steadily  pi'ogres- 
aivc,  so  that  it  may  betH>me  complete.  Vomiting  may  come  on,  or  in  some 
itutances  nausea  is  the  only  sym])t()m.  Eriictali<ins  and  |min  are  also  fre- 
ijiicndy  present,  and  the  ingestion  of  fmtd,  as  iu  the  adult,  is  generally 
followed  by  an  exaccrljation  of  the  suffering. 

Iu  some  cases,  however,  the  symptoms  are  very  aberrant,  and  the  diag- 


PaUiologie  et  Cliniquo  inrnntile,  Paris,  1883. 
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nosis  is  almost  impossible  in  consequence.  Indeed,  Descroizilles  asserts 
that  under  these  circumstances  there  is  nothing  typical  of  the  condition 
present. 

Should  perforation  of  a  blood-vessel  occur,  there  result  great  circulatory 
disturbance,  violent  pain,  and  aliundant  vomiting  and  purging  of  blood, 
followed  more  or  less  rapidly  by  ooliapse. 

Etiology. — Most  commonly  gastric  ulcer  in  childhood  comes  on  as  a 
complication  of  some  of  the  more  frequent  diseases,  such  as  pneumonia, 
tul>ervulosi9,  and  jjurpura  hpemorrhagica.  Strumous  states  also  predispose 
to  its  formation,  and  all  conditions  of  a.sthenia  are  prime  factors  in  its  pro- 
duction.    Typhoid  fever  has,  for  this  reason,  been  stated  to  be  a  cause. 

Pathology  and  Morbid  Anatomy. — .Vccording  to  Descroizilles,  the 
ulcer  is  rarely  lai'<j::cr  than  a  bean,  but  may  iw  as  large  as  a  twenty-five-cent 
piece.  While  it  is  generally  of  a  tuberculous  nature,  it  is  not  so  invariably, 
but  may  he  due,  as  has  been  alrcsidy  stated,  to  other  causes  than  systemic 
tuliercultisift.  The  edges  of  the  ulcer  are  im^ular,  and  reddish  or  even 
yellow  in  color,  and  the  depth  of  the  lesion  may  l)e  so  slight  as  simply  to 
invade  the  superficial  mucous  membrane,  or  it  may  dip  down  into  the  sub- 
mucous coat,  injuring  lilood-vessels  in  its  course.  By  far  tlie  most  volumi- 
luius  statistics  that  we  have  in  regard  to  its  occurrence  in  botli  the  child 
and  the  grown  person  are  those  of  Welch,  given  in  his  masterly  article  on 
simple  ga<5tric  ulcer  in  Pepper's  "System  of  Metlicinc." ' 

In  six  liundre<l  and  seven  cases  of  ulcer  of  the  stomach  found  post 
mortem  and  wllcctcd  by  Rokitansky,'  Starcke,'  Leliert,*  Chambers,*  Haber- 
ahou,*  and  Moon-,'  only  one  occurred  betwcpu  the  ages  of  one  and  ten  years, 
and  tliirty-two  from  ten  to  twenty  years.  Lcbcrt  found  by  diagnosis  during 
life  but  one  case  between  the  ages  of  five  and  ten  years  in  two  hundred  and 
forly-scvcn  auses,  and  Rokitansky  in  his  enormous  experience  saw  only  one 
instuu«v  of  tiic  disease  under  fourteen  years  of  age. 

Rciin'  has  analyzed  all  the  cases  up  to  1874,  and  finds  that  only  six  or 
woven  of  the  reported  cases  stand  cxauiination  a.-i  cases  of  simple  ulcer,  and 
in  tlicHi"  the  ag^^s  varied  from  seven  days  to  thirteen  ycjirs.  In  the  case  of 
lluseli  •  an  ulcer  was  found  on  the  anterior  wall  of  the  stonia<'h  of  a  boy 
«j(«>il  seven  days,  as  large  as  a  one-cent  piece,  on  the  greater  curvature  near 
the  pylorus ;  it  extended  in  de|ttli  through  the  muscular  coat  to  the  sei-ous. 

The  a»se  of  Binz'°  occurri-d   in  n  girl  of  eleven  days,  the  ulcer  Ixjing 
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>  Vol.  ii.  p.  488. 

•  OMterreifh.  Med.  Jnhrbach,  IftSB,  Bd.  itUi. 
•iKnitsche  Klinik,  1870,  N.».  '-'6-29. 

•  Krenklieiton  d«  Maiien*,  Tirbiricjen,  1878,  p.  180  et  Kq. 
'  Limdun  Journal  of  Medicine,  July,  1851!. 

•  Diseases  of  the  Stuniiioh,  Sd  ed. 
'  Trans.  Piith.  Sfx:.  L<md.,  1S80. 

•  jRhrbuch  fur  Kindcrheilkuntle,  N.  F.,  1874,  Bd.  vii.  p.  19. 

•  Hufelnnd's  Jounml,  July,  1880,  p.  128. 

'"  Berliner  Klinische  Woebenschrift,  1865,  Not.  15  and  16. 
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on  the  smaller  curvature  between  the  fundus  and  the  pylorus.  That 
of  Billiard'  was  in  a  child  of  fifteen  days,  and  was  placed  in  the  pyloric 
diird  of  the  stomach  on  the  greater  cur\'atui-c.  In  Donues's  case'  healing 
of  the  ulcer  occiurred  in  a  three-year-old  girl,  although  it  was  the  size  of  a 
tcs-sous  piece.  It  was  situated  on  the  upper  half  of  the  smaller  curvature. 
Giinx'di.ignosticated  and  found  a  simple  nicer  at  the  pylorus  on  the  greater 
cur\ature;  while  the  case  of  Rubz*  was  in  a  thirteen-year-old  girl,  and 
WIS  followed  by  perforation  on  the  smaller  cur^'atu^e. 

Since  the  researches  of  Rehn  were  pul)lishc<l,  six  more  rsises  have  beeu 
rrported.  Of  these,  Reimer*  reports  one  in  a  iliild  three  and  a  half  yrars 
old,  Go»jdhart*  one  tliirty  hours  after  birth,  EriJss'  one  in  a  girl  of  twelve 
years  who  was  suffering  from  miliary  tubercle  and  in  whom  the  ulcer  pep- 
fonUed  the  omental  sac,  and  Malinow'  one  in  a  girl  of  ten  yrars. 

Tlie  fifth  case  is  recorded  by  Barlow'  as  occurring  in  a  child  of  twenty- 
one  months.  On  the  anterior  wall  of  the  stomach  at  the  cartliac  end,  close 
ti)  the  gn*ater  curvature,  there  was  an  oval  ulcer  one-eighth  to  one-qnarter 
(if  an  inch  bnjad.  The  edges  of  the  sjwce  were  undermiuod,  and  loss  of 
ailwlancv  cxteodod  almost  to  the  peritoneum.  There  was  no  thickening 
tnmud  the  sjwt,  neither  was  there  any  evidence  of  tnlx^rcular  change  near 
by.  Besides  this  ulcer  tliere  were  two  smaller  ones  on  tlie  greater  curvature 
aUntt  in  the  middle  zone  of  the  stomach,  and  two  others  near  the  pylorus, 
—in  kII,  no  fewer  tlian  five  distinct  ulcers.  There  was  miliary  tuberculosis 
fvejj'where  else  in  the  Ixxly. 

The  sixth  c««e  is  recorded  by  Talamon  " as  occurring  in  a  child  of  four 
ainl  a  half  years,  which  was  under  the  care  of  Triboiilct  in  the  Hdpital 
Saint<>-Eiig6nie.  After  death  no  fewer  than  seven  tubercular  ulcers  were 
fiiiuid  s<tittered  over  the  surface  of  the  stomach,  which  was  considerably 
dilated.  Two  ulcers  were  at  the  pylorus,  two  at  the  cardiac  end  of  the 
MoBMch,  and  three  on  the  greater  cur\ature. 

Curiously  opjKised  to  all  this  evidence  is  the  statement  made  by  several 
reliable  investigators,  notably  by  Buhl  and  Heoker,"  Binz,"  Spiegelberg," 
lod  Landau,"  that  one  of  the  most  frequent  aiuses  of  gastric  hemorrhage  ia 


'  Knuikhclton  der  Neugebnrennn  und  Saugliagea,  ubers  von  Meuaner,  1829. 

•  Killkt  <l  Biirlboz.  vol.  i.  p.  883. 

•  J.hrbuch  f.  KliidcrbeilUunde,  V.  Jahrg.,  H.  8,  8.  161. 

•  «»)!.•».•  Mt'.di<nl«,  184.1,  p.  (17.3. 

Muhrhuch  fur  Kind..rlionkui.de,  N.  F.,  1876,  Bd.  x.  8.  289. 

•Tmiii.  ruth.  S.)C.  Loiid.,  1881,  xxxW.  Vi. 

'  JHlirMuh  fiir  Kitidi-rlK-ilkundi-,  1883,  Bd.  xix.  p.  881. 

•  Index  MrdicuR,  1888,  vul.  v.  p.  676. 
•Trmt,  P«tli.  iitv.  Loud.,  vol.  xxxvi. 

■*  RulU-tin  di<  lit  8<KM«le  AiiHt<)ii\K|uo,  4e  tir,  1878,  tome  ill.  p.  374. 
"  Kllnlk  der  GeburUkundn,  ii.  243. 
"  Jihrlmch  fiir  Kindirheilkuiidc.  1809,  ii.  833. 

"  Prrfcirirfiidcn  Miis<>nif(«chwum   bci   Neugeborenen,  Berliner   Klinische  Wochen- 
ichrift,  1W5,'.,  N.«.  15  und  10. 

**  Ueber  MeUcna,  UnbiliUtionMcbria,  Berlin,  1874. 
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the  iiew-boni  is  ulcer  of  the  stomach  or  duodeuiim  dependent  upon  emboli 
from  tlii'umbosis  iu  the  umbilical  veiu.  (See  eectiou  ou  gastric  Iieaiur- 
rhagc.) 

Progmosis. — The  prognosis  is  unfavorable. 

Treatment. — The  treatment  of  gastric  ulcer  in  children  should  lie  very 
much  tlie  .same  as  that  in  adults,  save  in  the  fact  that,  as  the  lesion  usually 
occura  iu  strumous  and  tubercuhir  cases,  attcutinii  is  to  be  directed  to  the 
general  health  and  to  the  use  of  those  foods  which  will  conduce  to  health 
and  .strcu;^th  and  at  the  same  time  not  intcrfciv  toogix-iitly  witli  the  stomach. 

In  the  way  of  drugs  iutcrimlly  we  would  rcconnnctid  the  alkalies  and 
bismuth,  or  small  do.si'S  of  opium.  Nitrate  of  silver  in  small  amounts,  fve- 
qucntly  ix'jieated,  combined  with  bclladonua  or  opium,  is  of  great  value  iu  nil 
such  cast's  aud  should  be  pcrsi.stcntly  employed.  C'ouutcr-irritation  should 
l>e  applied  to  the  belly  for  the  relief  of  the  jiaiu  and  tenderness  and  to  !•«- 
lieve  the  ItK.-al  congestion  and  affect  the  morbid  process  fiivnrably.  This 
counter-irritation,  iu  our  opinion,  should  be  of  the  mild  cijutiuuous  type 
rather  than  of  the  severe  aud  fleeting  character,  and  for  this  purpo.se 
the  ordinary  spice  plaster,  made  of  pepper,  cinnamon,  allsi)ice,  and  cloves, 
may  be  employed.  In  the  collapse  following  hemorrhage  or  |>crforation 
into  the  alxlominal  cavity,  the  cardiac  .stimulants  should  lie  carefully  aud 
guardedly  administei"cd,  lest  by  an  excessive  action  they  increase  the  hem- 
orrhage, while  for  the  direct  resuscitation  of  the  patient  external  heat  and 
rubbing  of  the  extremities  should  be  resorted  to.  Bonleuux  wine,  prefer- 
ably of  cousidci'able  age,  should  be  employed  as  a  stimulant  if  the  use  of 
alcohol  is  to  be  kept  up  ii>r  any  time.  In  the  early  stages  of  the  collapse 
tlie  alcohol  .should  be  hot  and  fairly  concentrated.  If  the  patient  is  con- 
scious, small  pieces  of  ice  may  be  .swallowed  to  eontrol  the  hcmorrliage,  aud 
ergot  may  Ije  given  with  the  same  object  in  view. 

The  vomiting  should  l>c  stopjicd,  since  it  may  increase  the  hemorrhage, 
aud  for  this  purpose  the  usual  remedies  are  to  be  employee],  including  both 
those  which  act  centricaHy  aud  those  which  act  peripherally.  Bromide  of 
sodium  in  weak  solution  may  be  injected  into  the  re<'tuni  for  this  jiurpose. 

Iu  regard  to  the  diet,  it  should  be  light  aud  easily  assimilated,  and 
should  be  oue  M'hose  chief  digestion  and  assimilation  will  be  intestinal, 
not  gjistric,  since  by  this  means  we  largely  avoid  the  exptsure  of  the  raw 
surfaiv  of  the  ulcer  to  the  acid  gastric  juices.  Iu  some  cases  the  jmtieut 
should  l>c  fed  only  by  the  rectum,  by  means  of  artificially  digested  food, 
which  is  very  useful  also  whcu  given  by  the  stomach. 


GASTRIC  CANCER. 

Synonyms. — Caivinoma  of  the  stomach. 

Prinuuy  gastric  cancer  is  an  exceedingly  rare  disease  in  ehildhoftd,  and 
in  realit)'  exists  ouly  as  a  metlical  curiosity.    Steiuer  and  Neureutter '  fiiilcd 
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to  find  a  siugle  instauce  of  it  iu  two  thuusaud  autuj)sies  made  upon  chil- 
linta,  DOtwitlistandiiig  the  fact  that  the  lesiini  was  particularly  sought  for. 
A  amilar  experience  has  been  reported  by  jiatliologista  all  over  the  wurld, 
lie  only  iostanoes  which  we  have  been  able  to  find  being  thase  of  CuUing- 
wurth,'  Kaulich,'  Wilkins<»u,'  and  S<?hcffer.*  In  the  first  of  these  a  oyliu- 
driial -celled  epithelioma  was  found  in  the  stomach  of  a  child  of  but  five 
weeks,  and  the  extreme  youth  of  the  subject  has  led  \\'ekh* — willi  justice, 
«e  tliluk — to  the  conclusion  tliat  the  growth  must  have  been  congenital. 
The  aise  of  Kaulich  was  iu  a  child  of  one  and  a  half  yeare,  and,  as  all 
tlte  other  organs  were  involved,  it  is  doubtful  whether  the  disease  was  pri- 
naiy  iu  the  stomach.  Wilkinson's  case  is  still  more  open  to  question,  as 
it  is  by  no  means  positive  that  the  disease  was  not  a  mere  hyjiertnii>liy. 
The  case  of  Sc-hefl'er  was  an  enc-ephaloid  mass,  found  by  Rcckliughauscii, 
with  EetundaiT  involvement  of  the  spleen.  Another  ease  which  should 
perltaps  be  included  in  the  list  is  that  of  Jacks<ju,*  occurring  in  a  boy  of 
fifteen  years,  in  whom  no  symptoms  appeaixxl  till  within  tcu  wcclcs  of  death. 

Widerhofer's^  case,  sometimes  recorded  as  one  of  cancer,  was  probably 
leoowlary  fi-om  wtro peritoneal  saixxjnia. 

Symptoms. — The  symptoms  of  gastric  taucer  in  cliildrcn  are  to  lie 
gathered  oidy  fi"om  the  isolated  cases  which  have  been  rcp<jrtetl,  and  from 
tiie  symptoms  as  they  appear  in  the  a<lidt. 

Pain  is,  of  cotirse,  one  of  the  most  marked  signs  of  the  disease,  and  is 
buciiialing  and  of  a  severe  chaiucter,  extending  to  the  liypochoudrium  or 
downward  towards  the  umbilicus.     The  rest  at  night  is  much  broken,  and 

I  of  appetite  Is  a  prominent  symptom  from  a  very  early  period  in  the 
*^mit«e  of  tlie  mahidy.  Vomiting  of  the  foixl,  with  or  without  blood,  may 
be  a  symptom,  and  there  is  always  a  high  gi-ade  of  wasting  and  cachexia. 
Irretpihu*  intcnnitleut  attacks  of  fever  are  j:oinnioti,  and  if  the  growth  is 
properly  situatetl  or  lai^ic  there  may  be  more  or  less  dyspnuea. 

The  treatment  of  gastric  cancer,  is,  of  course,  directed  solely  to  the 
rdief  of  pain  and  the  comfort  of  the  su9erer.  The  diet  should  consist 
of  easily-digested  and  soikned  food. 

The  prognosis  is  necessarily  fatal,  and  the  main  etfort  should  be  to 
rdieve  pain  by  morphine  and  similar  dmgs. 

HE.MORRHAGK  FROM   THE  STOMACH,   AND   H.BMATEMESIS. 

Definition  of  Gastric  Hemorrhage. — Gastric  hemorrhage  is,  as  its 
nune  implies,  a  condition  iu  which,  by  reason  of  a  solution  of  continuity 

'  Brilifh  Medifdl  Jounml,  August  25,  1S77. 

•  Pragpf  Mel.  Wochptm-hr.,  18B4,  No.  84. 

'  L<>iiil>iii  mill  K(liii)<ui't;h  MouUily  J>>urnjil  uf  Medicine,  1841,  vol.  i.  p.  23. 

•  Juhrlmch  f.  Kii.dprli.-ilkuiidf,  1880,  Bd.  xv.  S.  425. 

*  Pi'pju-r'i  System  of  Medicine,  vol.  ii. 

*  Kxlnictfl  fruin  Pn«.  B(»U>ii  Siic.  for  Medicnl  Iinpruvemcnt,  18ti7,  vol.  v..  Appendix, 

p.  im. 

'  Jahrliucli  r.  Kindcrheilkundc,  Alte  Keihe,  Bd.  xi.  H.  4,  p.  194. 
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in  a  blood-vessel  wall,  blood  gains  access  to  tbe  cavity  of  the  stomarh.  It 
is  to  l>e  carefully  sejiarat^l  from  hsematemcsis,  which  is  not  necessarily  asso- 
ciatwl  with  a  break  in  a  gastric  blood-vessel,  and  is  merely  a  term  defining 
a  syniptcm,  not  a  lesion. 

Thus,  hH?niatemesis  may  be  due  to  the  swallowing  of  blo<Kl  fconi  a 
wound  in  tlie  mouUi,  the  throat,  or  the  Inng,  or  even  to  the  iiijrcstiun  by  a 
malingerer  of  the  blood  of  some  animal.  True  hemorrhage  from  the  stomach 
is  quite  rare  in  childliood,  some  of  the  most  conimou  causes  of  its  otrurrencc 
being  purpura  hiemnrrhagica,  the  heraorrliagic  diathesiii,  and  kiiidriHl  states. 
Aside  from  these  causes,  such  an  accident  as  tlie  ingestion  of  sharp  foreign 
bodies  or  of  corrosive  acids  or  alkalies  may  produce  it.  In  girls  about 
puberty'  such  a  symptom  may  be  an  evidence  of  a  vicarious  menstruation. 

In  very  young  children,  gastric  congestion  the  result  of  obstruction  in 
tbe  portal  system  or  of  inherent  laxity  of  the  gastric  veins  is  a  very  com- 
mon cause  of  the  state  known  as  mcleeua  nfonaloriKn,  a  gastric  hemorrhage 
whicli  frequently  comes  on  during  the  first  few  days  or  weeks  of  life.  It 
has  been  thought  by  some  tliat  a  predisjH)siug  cause  of  this  occurrence  is 
difficult  respiration  after  liirtli,  resulting  in  general  venmis  stasis;  but  this 
is  hardly  probable,  since  other  vessels  ought  for  the  same  reason  to  prove 
incompetent. 

Leube  states  that  the  majority  of  these  cases  dp]>end  upon  the  existence 
of  gastric  and  duodenal  ulcei's,  but  this  would  seem,  from  publislied  sta- 
tistics, very  unlikely.  On  the  other  hand,  Buhl  and  Hecker,'  as  well  as 
Spiegelberg,'  Binz,*  and  Landau,*  assert  that  in  the  examinations  made 
by  them  such  lesions  were  almost  always  pi-esent.  In  a  case  of  I^indun's 
there  was  a  tiirombosis  of  tlie  umbilical  vein,  and  it  has  l>een  asserteil  tliat, 
when  the  expansion  of  the  chest  takes  place  in  the  new-born  child,  small 
clots  may  escape  fmtn  this  vessel  through  the  ductus  arteriosus  into  the 
descending  aurta  and  gastric  arteries,  and  thus  cause  the  formation  of  an 
ulcer  in  a  manner  similar  to  that  which  occurs  in  a  round  ulcer  in  the  adult. 
Again,  Landau  believes  tliat  the  same  result  may  lie  reached  by  an  enilwlns 
derived  from  the  umbilical  vein,  which,  being  driven  tiirough  the  ductus 
venosus,  entere  finally  the  ductus  arteriosus  and  descending  aorta  and  so 
gives  rise  to  gastric  emlxilism. 

As  the  researches  lyf  Cohuheim  have  clearly  shtiwn,  venous  stasis  may 
cause  oozing  through  the  blood-vessel  walls,  and  this  may  cause  lirema- 
temesis. 

In  athrepsia  in  the  new-born,  Hutinal  *  states,  there  is  to  be  found  a 
normal  gastric  and  intestinal  epithelium,  but  always,  where  the  wasting  is 
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imtc,  a  dilatation  of  the  small  veins  and  passive  congestion  of  the  whole 
digestive  tract.  By  tliis  means  tlie  circulation  is  disordered,  absorption  is 
•<1,  and  secretion  is  altered.  Rarely  this  goes  on  to  hemorrhage  from 
ilatcil  blood-vessels. 

Malarial  fevers  are  capable  of  producing  gastric  hemorrhages  as  well  as 
from  tiie  kidneys  and  intestines.  Boon '  has  reconlcd  a  case 
ii-h  gastric  hemorrhage  was  the  evidence  of  tertian  agne  and  was 
nirtd  by  quinine. 

Hemorrhages  from  the  stomach  may  also  occur  in  scurvy,  yellow  fever, 
tod  acute  yellow  atrophy  of  the  liver,  under  which  circunis(ances  the  leak- 
$gf  of  V»lood  depends  upon  the  cJianges  in  the  constitution  of  the  blood 
Itself.  In  the  adult,  females  are  by  far  the  most  commonly  atiected, — 
sprortling  to  Handfield  Jones,'  in  si^vonty-four  per  cent,  of  the  eases. 
Whether  thiH  is  true  in  ciiildren  I  do  not  know. 

Symptoms. — Gastric  hemorrhage  may,  if  the  amount  of  blooil  be  very 
mall,  go  on  intermittently  for  lung  jxricxls  of  time  without  imtice,  owing 
to  the  escape  of  the  liquid  into  tiie  IhiwcI.  If,  however,  tlic  amount  be 
large,  tiie  black,  fetid,  tarry  stools  will  show  its  jiresence  at  once.  If  the 
bemorrh^e  be  severe,  long  before  its  presence  is  evideiiccfl  by  the  stools, 
■rmptoms  of  \oaa  of  blood  will  assert  themselves.  In  addition  to  the 
fallor  and  collajjse  always  present,  there  will  be  oppression  and  a  sense 
of  weight  in  the  stomach,  finally  going  on  into  faiutness  and  perlunps  dcsith. 
Vomiting  sometimes  comes  on  verj*  early,  and  is  typical  of  tl>e  discn-der. 
If  the  hemorrhage  l)e  profuse  and  the  vomiting  Ix?  rapid  in  its  onset,  the 
blood  expellril  will  be  red  and  normal  in  hue.  If  the  bluod  remain  in 
the  stomach  for  any  length  of  time,  it  will  be  coffee-colored  (coffee-ground), 
from  the  action  on  it  of  the  ga.stric  juice. 

A  very  extraordinary  accident  sometimes  occurs  after  gastric  hemor- 
ifaage,  and,  while  we  know  of  no  rec-orded  case  in  tlie  child,  there  is  no 
UMBun  why  it  should  not  occur, — namely,  double  pennaneut  blindness. 
This  araauroeis  does  not  depend  on  the  ansemia  which  causes  this  symptom  so 
t».>mmonly  in  the  |iarturient  state,  for  it  occui"s  where  the  hemorrhage  is  not 

crc  enough  to  l>e  noticeable,  and  does  not  leave  wjien  the  system  recovers 

normal  quantity  of  blood.  Such  instances  are  reeoixled  by  Fikentseher* 
land  Von  firaefc* 

Diagnosis. — If  the  amount  of  blood  is  very  small,  so  that  the  vomit  is 

Very  slightly  tinged,  the  question  at  once  arises  as  to  whether  the  dist-olora- 

on  depends  on  hemorrhage  or  on  some  other  cause.    Tliis  can  Ik;  determined 

ly  a  microscopical  examination,  unless  the  blood  is  cf)mjiletcly  broken  down. 

If  this  docs  not  give  us  all  the  information  we  desire,  we  may  resort  to  the 


lie%' 


■  AiuiklM  de  U  S<>r.  d«  TiM.  d'Anri^rs,  Dec.  Ref.  Canitatt's  Jabresbericht,  1870,  ii.  218. 

•  nrm«t<."int><ii«,  Mt-dico-Chirurgical  Traosactiims,  xliii.  868. 

•  Fall  von  plolr.licher  Ainaurosc,  elc,  Arcli.  f.  <)plnhn1miilni;.,  viij.  209. 

•  7.wri  Kalle  vou  plolzlicber  uud  incunbler  Aamurusc,  Arch.  f.  Uphthuluiolog.,  vii.,  2 
I  p.  \ii. 
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test  for  tuemin,'  as  follows :  Dry  a  small  quantity  of  the  blood  at  a  Io\r 
temperature,  place  a  few  particles  of  the  dried  mass  on  a  glass  slide,  add 
two  or  three  dropis  of  glacial  acetic  acid  and  a  small  crystal  of  common  salt, 
cover  with  a  cover-^lass,  and  heat  gently  over  the  flame  of  a  spirit-lamp 
until  bubbles  of  gas  are  given  off.     On  cooling,  crystals  of  hsmin  appear. 

After  dedding  that  blood  is  present,  it  remains  to  be  ascertained  whether 
the  blood  is  or  is  not  directly  from  the  stomach.  The  throat,  mouth,  and 
m^se  should  be  carefully  examined,  to  discover  any  flow  of  blood  from  these 
fdaees;.  I  regard  the  posterior  surface  of  the  pharyngeal  wall  as  a  spot 
which  should  be  carefully  examined  under  these  circumstances,  because 
hefuorrhages  may  very  readily  occur  from  this  r^ion  from  over-distended 
capillary  ve^ssels.  and  by  the  constant  oozing  ultimately  cause  the  uncon- 
scious swallowing  of  a  large  amount  of  blood  and  at  the  same  time  make 
uo  show  of  a  local  clot  or  undue  redness.  Such  a  case  was  seen  by  me  but 
a  short  time  since. 

By  tar  the  most  common  question  for  differential  diagnosis  lies  between 
hiemoptysis  and  h»matemesis.  Thus,  the  former  may  cause  the  latter,  or 
so  much  coughing  may  accompany  the  expulsion  of  the  blood  as  to  make  it 
ditfiiHilt  to  deiMde  from  which  part  the  blood  comes.  If  the  vomit  comes 
first  aitd  the  cough  secondarily,  the  hemorrhage  is  probably  from  the 
stomach.  The  absence  of  a  history  of  pulmonary  involvement  and  of 
pulmonary  signs  at  the  time  of  the  attack,  and  the  dark  blood  of  bsema- 
temcsis,  sejwrate  it  from  haemoptysis  also.  Again,  the  reaction  of  the  blood 
of  Imniiatomcsis  is  generally  acid,  while  that  of  the  blood  of  hsemoptysis  is 
alkalitH\ 

Prognosis. — This  depends  entirely  upon  the  primary  causes  of  the 
hcmorriuigc  and  upon  the  severity  of  the  lesion  producing  it.  If  tubercu- 
Kwis  is  the  cause,  the  prognosis  is  hopeless.  If,  on  the  other  hand,  malaria 
or  a  kindntl  agency  is  at  work,  the  case  is  more  hopeful.  The  immediate 
ilaugtT  of  death  from  hemorrhage  is  not  excessive. 

Treatment. — The  treatment  of  gastric  hemorrhage  is  necessarily  an 
iiunuHliate  one,  and  after  the  active  flow  is  past  our  attention  must  be 
turmil  to  the  prevention  of  other  attacks.  The  methods  to  be  followed 
with  such  a  hemorrhage  are  almost  identical  with  those  applicable  to  all 
intcriuil  hemorrhages.  Cardiac  stimulants  are  to  be  avoided  until  the  hem- 
orrhage is  completely  controlled,  for  the  same  reasons  that  they  are  to  be 
fbrbiddcu  in  external  hemorrhages  before  the  bleeding  vessel  is  ligated. 
Perfect  rest,  flat  on  the  back,  is  to  be  insisted  upon.  If  the  child  is  old 
enough  to  be  frightened,  his  fears  should  be  allayed  by  assurances  of  recov- 
ery, and  even*  effort  made  to  quiet  any  excitability  of  the  patient  and  his 
friends,  whose  alarm  often  leads  them  to  say  things  lacking  in  tact  and 
calculated  to  disturb  the  needful  i-est.      Probably  the  best  styptic  to  be 

1  Hsmoglobin  oannot  be  tested  fur,  as  the  gastric  juice  breaks  it  up  into  globulin  and 
hnmin  or  btematin. 
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employed  is  Mousel's  solution,  in  the  dose  of  from  one  to  three  drops  iu  a 
small  amount  of  water.  Tannic  acid  may  also  be  fi-cely  given.  It  sliould 
not  be  forgotten,  liowever,  tliat  these  should  not  follow  each  other,  as  they 
are  iniximiiatibic.  Food  should  Ije  withheld  for  several  houre,  iu  order  that 
the  clot  may  be  thoroughly  formed  in  the  opening  in  the  blood-vessel  and 
Dot  readily  dissolved  by  the  gastric  jui<:es.  All  coarse  or  hard  foods,  such 
as  toasts  or  bread-crusts,  are  entirely  out  of  place,  and  only  foods  which 
are  eaiollient  in  their  character  are  to  be  given.  If  great  systemic  dis- 
turbance and  lowering  of  Ixxlily  heat  have  occurred,  ice  internally  is  contra- 
indicated,  and  heat  is  to  be  used  externally.  Thirst  is  best  relieved  by 
pieces  of  ira  held  in  the  mouth  or  by  rinsing  the  mouth  out  with  a  little 
water.  If  the  vomiting  is  persistent,  it  is  to  Ik;  trcjited  as  would  he  any 
case  of  hyj)eremcsis, — by  mustard  i)lastei"s  applie<l  over  the  l)elly  and  to 
the  feet,  and  by  small  doses  of  aironite  and  other  gastric  setlatives;  or,  if 
the  vomiting  seems  to  be  centric  in  its  origin,  bromide  of  jwlassium  may 
be  given  I>v  the  rectum  in  mcxlerate  amouuls.  Murpliiiie  and  opium  are 
Dot  iiidicattxl,  for  the  double  ix-ason  that  no  |)artictiliU'  bcuefit  will  accrue 
from  their  use  and  that  they  are  apt  to  be  harmful  in  childix'n. 

If  the  hemorrhage  is  severe  enough  to  endanger  life,  tniiisfiisiou  is  to 
l)e  resorted  to,  u.sing  preferably  a  solution  of  common  salt  of  the  strength 
of  seven  per  thoussmd  of  water,  thoroughly  clean  and  fi"ec  from  foreign 
bodies  or  undissolved  masses.  A  much  Ix-tter  solution,  however,  for  trans- 
fusion is  one  c«.)m|x>scd  of  tribasic  phos|)hate  of  lime  and  potassium  chloride 
iu  the  proportion  of  one  hundred  cubic  centimetres  of  a  saturated  solution 
of  tbe  former  to  five  cubic  centimetres  of  a  one-|>er-ccnt.  solution  of  the 
latter.  It  should  never  be  forgotten  that  transfusion  is  to  be  used  as  a  last 
resort,  and  also  that  cases  are  on  record  in  adults  in  which  death  has  l)een 
produced  by  the  rise  in  blood-pressure  being  followed  by  a  free  renewal  of 
tile  hemorrhage. 

DISPLACEMENTS  OF  THE   STOMACH. 

Iu  cJiildhood  these  displacements  are,  like  the  deformities,  congenital. 
In  some  instances  the  stomach  escapes  through  an  ojwuiug  in  the  diaphragm 
into  the  thoiux.  In  other  cases  the  diaphragm  is  entirely  absent.  Whore 
there  is  entire  transposition  of  the  viscera  the  stomach  is  of  coui-se  reversal 
also.  Epstein '  and  Kiichenmeister  recoixl  such  cases.  While  the  latter 
displacements  are  very  rare,  the  same  thing  cannot  he  said  of  those  cases 
where  the  diaphragm  has  failed  to  keep  the  foreign  viscus  out  of  the 
thorax. 

Thus,  Holt  *  has  re<xirdcd  an  instance  in  a  two-year-old  child  where 

the  stomach  was  found  in  tiie  chest.     Boyer'  records  an  instance  txrurring 

a  five-year-old  child,  and  Dimerbrock  one  in  a  cliild  of  seven.    Schrandt ' 

'  Jahrbui'h  fur  Kinderhetlkundc,  Bd.  xxiv.  Heft  2,  p.  215. 

»  Philiisophitiil  Tnintaction.s,  1702,  No.  275. 

'  Muludics  Cliinira;ic«lps,  tome  iv. 

•  Nederl.  Weckblat,  Mumt  en  April,  1854. 
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records  an  extraordinary  case  in  a  boy  of  fifteen  yeare  in  which  tlie  hernia 
was  complete.' 

GASTKIC   DEFORMITIES. 

Gastric  deformities  present  in  childhood  are  nearly  always  congenital, 
the  only  other  conditions  being  .strictures  mid  udlicsions  caused  by  corro- 
sive poisons.  Stenosis  of  the  pylorus,  of  wliirh  we  have  already  spoken, 
is  a  form  of  such  malformation,  of  course,  uiid  we  may  also  have  ]>yloric 
iuoompeteuce.  Where  congenital  con.strictions  exist,  the  viscus  may  be  j>ar- 
titioued  into  sacculations.  In  sfmie  instances  the  stomach  is  a  mere  blind 
]x>uch  connc(.'ted  by  a  fibrous  wjrd  to  the  duixleuura,  or  else  it  is  not  con- 
accte<l  with  the  intestine  at  all. 

Mu.sser'  rccortls  a  caew  of  c(Hi^'uital  "  hour-glass  contraction''  of  the 
stomach.  The  anitrjictinu  took  place  in  the  centre,  and  was  tiiiusvcrse  ; 
the  peritoneum  and  submuooua  connective  tissue  were  thickened  at  this 
point.     Anterior  to  the  constriction  the  muscidar  coat  was  hy^x'rtrophied. 


GASTBOMALACIA. 

Synonyme. — Softening  of  the  stomach. 

Formerly  it  was  supjxjscd  tliat  the  softcnetl  cfnidition  of  the  stomach 
found  in  some  cases  after  death  was  an  ante-mortem  jMthologi«il  change 
characteristic  of  a  jmrticular  disease  in  the  child,  At  present,  however, 
this  theor)'  has  been  entirely  set  aside,  and  we  know  that  tlie  change  is 
post-mortem  in  its  pnKlnctiou  and  depends  <m  the  action  of  the  gastric 
juice  on  the  surface  of  the  stomach.  In  some  instances  the  morbid  change 
is  limited  to  the  mucous  nieinbrane;  in  others  it  extends  through  all  the 
coats,  so  that  a  »o(\,  irregular  ulwr  is  formctl,  which  |xTforates  the  viscua 
and  allows  the  food  to  esiajie  into  the  peritoneal  cavity. 

The  morbid  process  most  fi-Cfjuently  affects  tlie  fundus,  and,  as  the 
stomach  is  generally  <'oiigcstoil  in  this  area,  the  whole  a]ij>earauce  closely 
siuniiatcs  that  of  active  ante-mortem  change.  Though  Welch  ^  asserts  very 
positively  that  the  changes  are  altogether  ajler  death,  yet  Go<xlhart ' 
believes  that  they  may  otxuir  just  prior  to  diasolution,  lieing  due  at  this 
time  to  defective  gastric  circulation,  .so  that  the  walls  arc  not  8upplit>d  by 
alkaline  fluid  as  they  should  be.  Of  course  this  state  is  really  identical 
with  the  post-mortem  change.  Day,*  writing  so  late  as  1881,  regards  it 
as  a  true  dtsmsc,  but  states  candidly  that  he  is  unable  to  give  any  charac- 
teristic symptoms  which  would  enable  any  one  to  diaguostiiate  the  trouble 
Ix^fore  death.  If  the  lesion  is  in  any  cas<_>  ante-mortem  it  is,  as  (ioodfiart 
has  well  said,  "  the  result  of  an  ebbing  life,  not  a  disease  which  cau8e<i  death." 


^ 


'  For  much  Interpetinij  mnteriul  concerning  this  subject,  see  Schmidt's  Jahrbucher, 
1866,  Bd.  Ixxxix.  S.  169;  also  Kcpkit4int'k.v,  Lchrlmch,  iii.  181. 

»  Proc.  Path.  8oc.  Phil».     See  Philadelphia  Medical  Time*,  Jan.  26,  1884. 
'  Pepper's  System  of  Medicine,  vol.  ii.  p.  618. 

♦  Diseases  of  Children,  Anier.  od.,  1886,  p.  184. 

•  The  Diseases  of  Childn'n,  London,  1881,  p.  181. 
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At  the  present  time  metlical  opinion  is  in  somcvvliat  of  a  transition  stage 
in  regard  to  the  pathology  of  diarrha'al  distast's.     Many  ancient  fallacies 
have  been  exposed  and  dropped,  bnt  the  building  up  of  newer  viewsi  upon 
surer  foundatiouti  than  those  upon  which  the  old  rested  is  slow,  and  can 
scarcely  be  said  to  be  much  more  tLau  bcjiun.     \Yc  know  enough  to  know 
that  micro-organisms  play  an  inipfjrtaut  part  in  these  diseases,  but  which 
oa«tt,  and  how,  are  still  to  a  large  degree  unsolved  problems.     I  have  en- 
deavored to  look  at  diarrha'al  diseases  in  the  light  of  jircecut  knowledge, 
but  not  to  go  further  than  the  state  of  kuowk-dge  would  seem  to  warrant. 
The  difficulty  in  classifying  these  cases  is  at  present  very  great,  and  the 
I  claaaficatioD  here  offered  has  many  points  which  are  ojien  to  criticism,  but 
it  seems  to  satisfy  present  needs  better  tlian  any  other.     One  who  sees 
sutopsieB  upon  his  cases  of  intestinal  disease  is  continually  struck  with  the 
feet   that  there  is  a  great  disproportion  between   the  symptoms  and  the 
IS,  and  tliat  essentially  the  same  symptoms  may  e-xist  witli  (juite  a 
sity  of  lesions.     A  cla.ssification,  then,  wiiich  is  based  entirely  upon 
ftlie  patltological  findings  becomes  cnmplicatwl  and  neetllessly  confusing  to 
clinician.     I  have  tried  to  solve  the  difficulty  by  intnxlucing  a  geuer;d 
on  iijKjn  pathological  anatomy  in  which  the  different  lesions  are  con- 
sidered aeriaiim,  and  in  the  further  discussion  to  make  a  classification  upon 
a  purely  clinical  basis.     Accurate  etiological  classification  can  Iw  reached 
only  when  this  subject  has  been  cleared  up  by  experimental  bacteriology. 

The  propriety  of  introducing  a  separate  section  upon  Dysentery  has 

[been  c-arefully  considered,  but  the  question  has  Ix'cn  decided  in  the  negative, 

jibr  the  following  reasons.     The  common  view  that  in  diarrlirra  we  have  to 

Ido  with  lesions  in  the  small  intestine,  while  the  lesions  of  dysentery  are 

in  the  colon,  is  entirely  overthrown  by  the  post-mortem  findings.      The 

truth  is  that  in  by  far  the  largest  number  of  cases  classed  clinically  as 

"diarrhcea"  the  principal  lesions  are  found  in  the  large  intestine,  while  in 

01 
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the  cases  of  so-called  "dysentery"  lesions  are  almost  invariably  found  in 

the  lower  ilouin  as  well  as  in  the  colon, 

UkxTutiou,  high  tcrnpcrdture,  blo(.)d  and  mucus  in  the  stoob,  and  even 
infection,  are  not  peculiar  to  dysenterj'.  Ulceration  and  even  pseudo- 
membrane  arc  found  in  cases  which  were  clinically  only  disirrhcea ;  the 
same  is  true  of  hij^h  temperature.  Blood  may  (.xvur  in  a  great  variety 
of  conditions,  and  mucus  is  common  to  almost  evcrj-  case  of  intestinal  dis- 
ease in  some  stage.  Furthermore,  the  evidence  is  now  pretty  convincing 
in  favor  of  the  opinion  tliat  several  varieties  of  diarrhn?a  are  infectious. 
We  have  left,  then,  only  tenesmus,  with  or  without  the  appearance  of 
blood  and  mucus  in  the  stools,  as  sepmrating  dysentery  from  diarrhcea. 
This  group  of  symptoms  dejienda  not  upon  the  nature  of  tlie  jiathological 
process,  but  upon  its  seat ;  tenejimus,  with  painful  expulsive  efforts,  oocur- 
ring  with  inflammation  involving  the  ret^tum  and  lower  colon  when  it 
reaches  a  certain  degree  of  intensity. 

It  lias  seemed  to  me,  then,  better  to  abandon  the  use  of  the  term  "dys- 
entery" as  signifying  a  special  form  of  disease ;  while  jierhaps  it  is  desira- 
ble to  retain  the  terms  "  dysenteric  symptoms"  or  "  dysenteric  stools"  to  char- 
acterize certain  forms  of  ctilitis  or  entero-colitis  in  which  the  inflammator}' 
process  is  principally  in  the  lower  fourth  of  the  large  intestine.  With  a 
clear  understanding  of  just  wliat  is  meant  by  the  term,  its  retention  in  tlie 
nomenclature  of  intestinal  diseases  cannot  lie  objected  to. 

Those  who  consult  tfiese  articles  to  find  formula;  will  l)e  disappointed. 
The  day  of  composite  prescriptions  containing  half  a  dozen  different  in- 
gredients or  more  is  fast  (lassing  away.  The  administration  in  diarrha?a 
of  mixtures  containing  an  opiate,  an  astringent,  an  alkali,  a  stimulant,  aii 
antiseptic,  and  a  ferment  (and  many  such  are  constantly  employed)  is  not 
only  uascientific,  but  also  useless.  In  many  of  these  time-honored  formulse 
tJieir  value  depends  ujwn  a  single  ingredient,  or  at  most  two,  the  others 
being  very  often  positively  injurious. 

The  routine  use  of  certain  complicatctl  formul.ne  because  some  writer 
has  lauded  them  as  "good  for  diarrhoea"  eannot  be  too  much  condemned. 
Simple  prescribing  is  everj-where  desirable,  especially  so  in  children,  and 
most  of  all  in  diseases  of  the  gastro-intestinal  tract,  where  unnecessary 
drug-giving  is  almost  certain  to  do  harm. 


I.    GENERAL  ETIOLOGY  OF  DIARRHCEAL 

DISEASES. 

Age. — Statistics  upon  this  point  will  vary  somewhat  according  to  the 

source  from  which  they  are  taken.     Those  from  Ini^o  foundling  asylums 
show  the  greatest  frequency  among  children  who  are  under  six  months  of 
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igp.  The  following  figures  are  from  ray  own  service  in  the  children's  class 
uf  the  Northwestern  DisfK'usary,  anil  include  those  applying  for  treatment 
diarrhaal  diseases  during  five  years,  classified  ac<!ordiug  to  age : 


Inxotootbt Ugcaae*. 

Soiod  >ix  iiionlht 237     " 

Tkiid  lix  monUu 149    •• 


Fourth  six  montltii 125  cases. 

Over  two  years 142     " 

Total 772     " 


Tlie 


mortal  ity-rcconls 
proportions  f 


of  the  Xew  York  Infant  Asylum  give  almost 
le  different  periods.  In  this  institution  the  infants 
M^Mfe  nde,  nursed  by  the  motlicrs.  The  children  arc  born  in  tlic  asylum, 
lud  t]ie  majority  remain  until  they  are  two  years  old.  These  figures,  tlien, 
my  be  taken  to  n>presi>nt  fairly  the  relative  freqiipney  of  diarrhceal  dis- 
enesat  the  different  ages  everywhere  except  in  foundling  asylums.  They 
diow  a  much  greater  susceptibility  between  the  ages  of  six  and  eighteen 
montliB,  and  confirm  the  jwpiilar  impression  as  to  the  dangers  of  the  "  second 
summer."  These  facts  are,  however,  to  be  tiikcn  in  wnnection  with  those 
ngarding  diet. 

Siirronndings. — AV'hlle  diarrhceal  diseases  are  relatively  more  frequent 
in  the  city  than  in  the  country,  and  more  frcc|uent  among  the  puur  than 
among  the  well-to-do,  still  we  I'anuot  say  that  tliey  arc  essentially  ilisenses 
[of  the  city,  or  of  poverty.  We  meet  with  plenty  of  severe  and  even  fatal 
ing  the  ridi  and  in  the  country,  both  at  the  sea-side  and  in  the 
Although  some  experiments  of  Tompkins,'  in  Leicester,  Eng- 
),  seem  to  show  that  bacteria  are  ver\'  much  more  numerous  in  the  air  in 
[districts  where diarrhreal  diseases  are  prevalent,  we  have  not  yet  accumu- 
stjfficient  evidence  to  establish  the  fact  that  there  is  a  direct  connection 
ftx  a  jxillutetl  atmosphere  and  tlieir  prevalence.  Xor  has  any  relation 
Fii  l«d  sewerage  been  pnived.  They  are  not  essentially  fiUli-diseases,  yet 
[tlu'ir  frequency  and  severity  are  both  increased  by  want  <if  cleanliness  in 
Impartments,  in  the  |)ers<ins  and  clothing  of  infant?,  esjK-cially  the  diapers 
jcbiefly,  it  apixiirs,  as  tlii-se  lead  to  a  contamination  of  the  food.  Vacher  *  has 
that  diarrh<i>a-moiiaIity  in  the  large  English  towns  had  no  constant 
ion  to  the  density  of  jxipulation. 

In  regard  to  dwelliugs,  ^leinert,'  who  investigated  five  hundred  cases  in 

[Pmsden,  found  the  highwt  moiiality  among  those  living  on  ground-floors, 

whicli  he  suggc-sts  is  due  to  greater  heat  heix-  and  atmospheric  stagnation. 

fBoginsky,'  however,  found  in  Berlin  the  highest  mortality  among  those 

dwelling  in  bascment.s. 

Poverty,  want  of  oare,  close   and    ill-ventilate<l  rooms,  jiredispose  to 
fdiarrhcpal  dis^-a^-s  in  summer,  just  as  they  do  to  pneumonia  and  bronchitis 
[in  winter,  but  it  is  doubtful  if  tlicy  do  so  to  any  greater  degree.     The  pre- 
livprmitinn  in  Itoth  cases  is  general  and  constitutional. 

Constitution. — While  it  cannot  be  said  that  any  special  vice  of  oon- 
titatinn  predisposes  to  these  diseases,  everything  which  lowers  the  general 
'vttaiitr  increases  the  liability.     In  every  large  city  there  are  seen  congre- 
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gated  ID  its  asylums  or  scattered  among  its  teuemeiit-population  a  great 
numlxT  of  itifiint.s  wlio  are  "  born  to  die."  Tliey  are  swept  oft"  every  sum- 
mer ill  iiumeDr^e  immbers  by  intestinal  diseases,  in  winter  by  pneumonia. 
In  every  epidemic  of  diphtlieria  or  scarlet  fever  they  make  up  a  large  ma- 
jority of  the  fatal  cases.  Those  who  treat  diarrh<Teal  diseases  only  in  the 
country  or  among  the  ix'tter  cla-sscs  can  but  iaintly  appreciate  tlie  impor- 
tance of  this  coustitutioual  factor.  These  are  the  cases  which  must  die,  no 
matter  where  treated  or  how. 

Childivn  who  suffer  from  athrepsia,  syphilis,  rickets,  or  tuberculosis  are 
especially  prone  to  be  affe<.'ted ;  likewise  those  with  pneumonia,  measles, 
diphtheria,  and  particularly  pertus.sis. 

Dentation. — Tliere  are  a  certain  number  of  cases  in  which  diarrhoea  and 
dentition  are  as^K'iatod,  and  where  a  pretty  dose  connection  between  the  two 
seems  to  exist,  for  the  bowels  quickly  become  normal  when  the  teeth  liave 
pierced  the  gum.  Such  cases  are  iijre,  yet  tliey  do  occur.  Too  miu-h,  how- 
ever, cannot  lx«  said  in  contradiction  of  the  wide-spread  beJief  among  the 
laity,  that  diarrhcea  occurring  with  dentition  is  normal  and  even  beneficial. 
Sncli  a  view  costs  mauy  lives  every  year. 

The  immunity  from  diarrhocal  diseases  during  dentition  in  tlie  cold 
season  is  the  best  argument  against  tlie  importjince  of  tiiis  as  an  etiological 
factor.     It  is  certainly  a  very  minor  ctiitsidenition. 

Diet  and  Feeding. — Of  1 000  fatal  cases  recorded  by  Ho|k?,°  30  had  the 
breast  eAclusivciy  ;  of  602  Ihtal  cases  recorded  by  Meinert,  24  ;  and  of  341 
fatal  csiscs  recorded  by  Ballard,*  7  :  making  a  total  of  1943  fatal  cases,  of 
which  61,  or  about  3  per  cent.,  had  the  breast  exclusively. 

These  facts  speak  vohimi-s.  Tliey  show  that  the  manner  of  feeding  is 
one  of  the  most  important  factors  in  the  productioD  of  diarrha>a.  These 
facts  are  to  be  connected  with  those  citwl  with  reference  to  age.  The  poor  in 
New  York  nurse  tlicir  infants,  as  a  rule,  for  about  six  months.  If  nursing 
is  continued  longer  it  is  with  the  addition  of  other  food,  which  is  very  often 
of  the  most  indigestible  kind  and  tutally  nnfitted  for  infants.  We  find  here 
incidental  evidence  bearing  upon  the  same  point  as  the  figures  of  Ho(k; 
and  the  others.  As  long  as  children  are  nursed  entirely  they  suffer  but 
little  from  diarrhcail  diseases,  but,  in  the  same  <'las»  of  chtUlren,  as  soon  as 
the  age  is  reached  when  other  food  is  added  we  find  a  very  marked  increase 
in  tin's  froi|iiL'iuT.  Children  among  the  poor  in  tenemeiit.s  enjoy  immunity 
fnmi  intestinal  disease  just  in  proportion  as  thoy  are  nursed  at  the  breast, 
and  just  so  long  as  they  are  so,  but  as  soon  as  artificial  feeding  is  begun 
diarrliocal  diseases  begin  to  be  prevalent. 

Why  is  it  that  artificial  feeding  among  all  classes,  but  among  the  poorer 
classes  esjKfinlly,  is  so  dangerous?  One  of  the  oldest  reasons  assigned  was 
the  chemi«\]  composition  of  cow's  milk,  its  indigestible  «»scin,  cow's  milk 
being  the  almost  universal  substitute  for  the  breast.  To  this  subject  much 
attention  has  been  given,  and,  as  Baruch'  very  well  points  out,  all  the  re- 
finements in  the  chemical  analysis  of  milk  have  not  brought  us  one  stoj)  nearer 


I 


1 


I 


I 


QEXEKAL    ETIOLOGY. 


05 


^BhAiiI  solution  of  tlie  problem.  Children  continue  to  thrive  iijion  it 
WraltfaMl  to  get  diarrhoea  iu  the  summer,  dilute,  sweeten,  or  change  it  as 
wrmaT.  Its  safety  in  winter  and  in  the  country  shows  conclusively  that 
t^  chemical  composition  of  the  milk  is  not  an  important  factor,  if  indeed 
il  pkkTS  any  part. 

Again,  the  manner  in  which  hand-fee<ling  is  done  has  been  Ijiametl,  and 
justly  so.  Hand-fed  children  are  almost  always  overfed.  It  is  a  w)mmon 
inccke  amoi^  tlie  po<jr  for  a  lar^e  bottle  supplied  with  a  lon^  nursing-tube 
lobe  filled  and  put  be«ide  the  infant  in  its  crii>,  allowing  it  to  eat  or  sleep  just 
as  it  likes;  sleeping  often  for  hours  with  the  nipple  in  its  mouth,  or,  more 
ficquently,  waking  evcrj'  few  minutes  for  a  few  pulls  at  tlic  bottle.  Fre- 
quent feeding  uigiit  and  day,  or  ratiier  this  almost  ctjnstaut  feeding,  together 
with  overfeeding,  is  in  itself  productive  of  great  harm,  even  where  the  food 
given  is  all  that  it  should  lx>. 

Articles  of  food  unsuited  to  the  child's  age  are  often  given.  The  prac- 
tice of  feeding  infants  only  a  few  months  old  with  "  a  taste  fmni  the  table" 
a  a  common  one  among  the  jHwrer  classes.  Before  an  infant  is  a  year  old, 
potatoes,  tta  and  coffee,  btvr,  stews,  sausage,  and  nsaiiy  other  things  e(iually 
indigestible,  are  given  as  a  regular  tiling.  Children  at  eighteen  months 
often  get  only  the  n?gular  diet  of  the  family. 

Alinofit  all  the  diarrhfeal  attacks  after  the  age  of  two  years  can  Ik?  traced 
iirecdv  to  improper  food.  The  excessive  use  of  stairhy  forxls  in  early  infiincy 
ii>  btlieved  by  many  writers  to  be  an  important  cause  of  diarrhoea.  I  think 
thi»  point  has  been  somewhat  oxaggei-att>d. 

The  foregoing  factors — overfeeding,  irregular  feeding,  too  frequent  feed- 
ing, and  the  habitual  use  of  improper  articles  of  food — all  unite  in  pro- 
<iuoing  chrtmic  infantile  indigestion,  and  this  chronic  dyspepsia  is  more  im- 
portant than  all  other  factors  as  a  predi.spasing  <ause  of  diarrhreal  disctiscs. 
In  nursing  children  diarrhnea  is  caustHl  i-arely  by  drugs  given  to  the 
mother,  or  by  dietetic  errors  on  her  part ;  frecjuently  by  menstruation  or 
I~'jn3nc\',  or  by  nervous  influences,  such  as  grief,  exhaustion,  etc. ;  some- 
-  >>y  anaemia. 

Impure  co%v'8  milk  is  an  important  cause.  It  may  be  due  to  disease  in 
the  COW,  to  the  care  and  food  of  the  cow,  to  adulteration  or  jx)lluti(vn  of 
milk  in  the  process  of  transportation  and  delivery,  to  dirty  utensils,  pails, 
[aii»,  or  cans  in  which  the  milk  is  kept,  or  to  dirty  bottles  from  which  it 
if  fill, 

Almost  all  these  changes  are  believed  to  depend  upon  the  entrance  of 
Ucttria  and  their  growth,  and  tliey  will  be  more  fully  discussed  in  the  next 
•wion. 

The  readiness  with  which  impure  cow's  milk  causes  diarrha?a  may  be 
*wn  from  the  following  circumstance.  In  the  New  York  Infant  Asylum 
"n  one  ixx^aeion  every  one  of  twentj'-three  healthy  children  occupying  one 
*wd,  all  over  two  years  of  age,  was  attacked  with  diarrhoea  in  a  single 
^y-  On  investigation  the  cause  was  traced  to  the  milk. 
Vnu  til— 6 
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Contagrion. — Hope,'  investigtiting  si; 
casi's,  iijiind  tliat  iu  sixty  jx-r  cent,  of  the  families  "  other  cases  of  diar- 
rhcea,  more  or  less  severe  and  generally  among  children,"  existed.  In  very 
nmny  of  these,  of  course,  a  common  exciting  cause  is  very  probable,  since 
the  f(Kxl,  tlic  manner  of  fwding,  surroundings,  etc.,  would  be  the  same  or 
similar  in  all  the  young  children  of  a  family.  Lesage*  has  recorded  the 
following  exjicriencc.  In  a  certain  ward  there  ■were  during  the  month  of 
October  no  cases  of  diarrhcea.  At  the  end  of  the  month  a  case  of  "  green 
diarrhcea"  was  admitted,  and  within  six  days  eight  other  cases  developed, 
six  of  these  being  in  hand-fed  children.  In  most  small  epidemics  we 
have  many  cases  develojiing  simultaneously  rather  than  successively,  and 
this  suggests  a  aimmou  urigii)  for  all. 

Many  such  instances  must  be  coUatccl  and  studietl  before  we  can  con- 
sider the  contagion  of  certain  forms  of  diarrliwal  diseases  as  an  established 
fact ;  but  we  know  enough  alKiut  the  spread  of  typhoid  fe\'er  and  cholera 
from  the  poison  of  the  discharges  to  make  it  our  duty  to  insist  upon  the 
most  cjircful  disinfection  of  napkins  and  stools,  particularly  in  summer. 
(See  I'niphylaxis.) 

Foreign  Bodies, — These  may  he  ingested  aa  food,  such  as  partially- 
cof>k«l  rice  or  other  wreals,  dried  fruits,  raisins  or  currants,  chunks  of 
meat,  raw  \'egeta!)les,  celery,  radishes,  etc.,  and  green  fruits.  As  these 
are  not  capable  of  digestion  by  the  infant's  organs,  they  act  as  foreign 
bodies. 

One  severe  and  nearly  fatal  case  is  known  to  me,  in  which  the  cause  was 
the  swallowing  of  a  cpiautity  of  hair  which  the  infant  had  pulled  from  a 
nig  u{>on  whidi  it  was  accustoniwl  to  sit.  The  t^ase  lasted  nearly  three 
months.  Finally  a  large  mass  of  hair  was  passed  by  the  bowels.  Improve- 
ment lx>gau  immediately,  and  the  case  went  on  to  a  rapid  recovery.  Such 
instances  are  extremely  rare. 

Expostire  to  Cold. — There  seems  still  to  be  some  good  ground  left  for 
the  belief  that  certain  ca-sea  of  diarrhcea,  (wrticularly  iu  very  young  chil- 
dren, do  depend  upon  cold  and  exposure.  Their  number  is  certainly  not 
large,  and  they  are  apparently  rcHex  in  character. 

Cbanere  of  Air  and  "Water. — It  is  extremely  doubtful  if  a  simple 
change  of  air  or  water  alone  will  induce  diarrhoea  if  no  other  factors  are 
present.  The  cases  usually  attributed  to  such  causes  are  more  frequently 
due  to  dietetic  errors  or  imjiurc  food. 

Weaning. — This  is  almost  certain  to  be  followed  by  an  attack  of  diar- 
rha?a  if  it  is  done  suddenly  and  iu  summer.  There  is  nothing  peculiar  in 
"diarrha-a  ablactatoruni."  The  same  causes  are  operative  here  as  in  all 
other  cases  of  hand-feeding. 

Telliirio  and  Atmospheric  Conditiona, — Certain  telluric  conditions, 
the  fluctuations  of  "  ground-water,"  and  the  temperature  of  the  soil,  have 
been  sludieil  by  Baginsky.  Tiie  variations  in  the  former  had  no  relation  to 
diarrhcea,  while  there  was  a  pretty  close  relation  b<'tween  the  earth-temiwra- 
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and  diarrhoea.     This  earth-temperature  depends  upon  the  atmospheric 

perature^  and  it  is  the  latter  which  he  regards  as  the  essential  factor, 

Ballard,"  however,  concludes,  from  his  observations,  that  summer  rise  in 
diarrhoea  does  not  begin  until  the  earth-temperature  at  the  depth  of  four 
feet  reaches  56"  F.,  no  matter  what  the  height  reached  at  the  depth  of  one 
foot  or  in  the  atmosplicrc  may  ho ;  and  that  it  continues  without  abatement 
until  the  temperature  at  the  depth  of  four  leet  falls  below  the  degree  indi- 
cated, whatever  the  fluctuations  or  decline  in  the  temperature  of  the  atrooa- 
pbere. 

Tompkins,'  frrjm  obser\'ations  in  tlie  same  town  (I^icester,  England), 
reai'hes  the  opinion  that  it  is  the  temperature  of  the  earth  as  recorded  by 
the  one-foot  thermometer  that  is  the  essential  one. 

With  these  conflicting  opinions,  it  does  not  seem  that  we  are  yet  justified 
in  the  conclusion  that  the  rise  in  fre({Ucncy  and  mortality  of  diarrhopa  in 
Bommer  is  in  any  s]XH<ial  or  direct  way  associated  vith  earth-temperatures. 

The  relation  of  the  different  atmospheric  conditions  todiarrhtea  has  been 
the  subject  of  very  careful  invtatigatiou  by  Scibcrt"  of  New  York,  Baginsky 
of  Berlin,  and  Meinert  of  Dresden.  The  unanimous  conclusion  reached 
independently  by  the  diffen^nt  observers  is  that  neither  barometric  piTssurc, 
humidity,  nor  rainfall  has  any  influence  whatever  upon  the  prevalence  of 
or  the  mortality  from  infantile  diarrhoea. 

Dr.  Seibert  found  also  that  in  New  York  neither  the  direction  nor  the 
velocity  of  the  wind  had  any  relatiou  to  ditirrhroa.  Mcinort  reachetl  a  dif- 
ferent conclusion  U|>on  the  second  [wint, — viz.,  tliat  the  highest  mortality 
was  with  the  least  wind. 

Tcmjierature,  then,  is  the  only  atmospheric  conditiou  wliich  has  licen 
1oaw\  by  all  observers  to  Ik-  at  all  closely  associated  with  the  prevalence  of 
i<l  morlidity  from  diarrhoea!  disea-ses  in  children. 

C'hnrt.  I.,  from  Scibert.,  shows  the  numl>er  of  cases  occurring  in  one  of 
the  large  city  disiK'nsaries  for  ten  years  by  months,  as  compared  with  the 
niwm  tcm|K?rature  for  those  months;  and  Chart  II.,  from  the  same  writer, 
shows  the  mortality  in  the  city  of  New  York  for  the  same  time  fn)m  diar- 
rha-al  diseases  in  childivn  under  five  years.  These  charts,  wiiich  aie  almost 
idt-ntical,  show,  as  Dr.  Seibert  very  justly  says,  that  with  large  figures  there 
b  an  exact  onrrcspoudenoe  between  the  prevalence  of  these  diseases  and 

ir  m«)rtality. 

Ch.art  III.  is  taken  from  Baginsky,  and  exhibits  the  relation  between 
iveragc  temperature  and  the  mortality  fnmi  diarrhoeal  diseases  among  cliil- 
in  tlie  city  of  Berliu.     Chart  IV.  bus  been  coustnicted  from  tables  of 
itii"8  from  tlie  city  of  Baltimore  published  by  Miller,"  but  covers  the 
■ix  warm  months  only. 

liMHe  charts  have  a  remarkably  close  resemblance  to  one  another ;  and, 
>  they  ore  from  widely  different  jKiints,  they  may  be  n-garded  as 
lowing  pretty  cx)nclusively  the  facts  regarding   mean   temperature  and 
ninrtjility  from  diarrhoeal  disease. 
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The  charts  show  a  slight  rise  in  the  mortality-curve  in  the  month  of 
May,  a  more  marked  one  in  June,  and  an  enormous  one  in  July ;  a  sharp 
decline  again  in  August,  and  a  gradual  one  in  September  and  October. 
During  the  latter  month  it  reaches  the  point  from  which  it  rose  in  May. 

In  comparing  these  charts  it  will  be  seen  that  the  month  of  May,  with 
an  average  temperature  in  New  York  of  64°  F.  (12.2°  C.)  and  in  Berlin 
of  55.4°  F.  (13°  C),  has  but  a  little  higher  mortality  than  the  winter 
months.  In  June,  with  an  average  temperature  of  about  61°  F.  (16°  C), 
we  see  a  very  great  increase  in  the  mortality ;  in  New  York  it  is  nearly 
seven  times  greater  than  in  May. 

Vacher  states  that  in  London,  whose  average  summer  temperature  is 
69.6°  F.,  everj'  year  for  the  last  twenty-five  when  tlie  death-rate  from 
summer  diarrhoea  has  exceeded  three  per  thousand  per  annum  the  average 
summer  temperature  has  exceeded  60°  F.  Again,  during  the  same  period 
in  five  years  the  annual  mortality  from  this  cause  was  less  than  two  per 
thousand.     These  years  gave  an  average  temperature  of  68.2°  F. 

We  conclude,  then,  that  there  is  requii'ed,  for  diarrhoeal  disease  to  be- 
come epidemic,  a  certain  elevation  of  temperature,  and  that  this  tempera- 
ture is  but  a  little  below  60°  F.  When  near  this  critical  point  a  difference 
of  only  one  or  two  d^rces  has  a  very  marked  influence  in  increasing  the 
amount  of  diarrhoea. 

In  every  one  of  the  charts  the  greatest  mortality  occurs  in  July,  the 
month  with  the  highest  mean  temperature.  It  is,'  however,  seen  that 
whereas  the  mean  temperature  of  July  exceeds  that  of  June  by  only  4°  or 
5°  F.,  the  mortality  in  New  York  and  Baltimore  is  about  three  times  as 
great,  and  in  Berlin  twice  as  great.  A  similar  statement  can  be  made  with 
reference  to  August  as  comiiared  with  July :  here  the  difference  in  tempera- 
ture is  even  loss.  The  natural  inference  would  seem  to  be  that  when  a  cer- 
tain height  of  temperature  has  been  reached  a  rise  of  a  few  d^rees  more 
leads  to  an  enormous  increase  in  the  death-rate;  and,  further,  that  the 
mortality  varies  directly  as  the  atmospheric  heat. 

Dr.  Seibert,  however,  has  very  well  pointed  out  the  fallacy  to  which 
monthly  averages  may  lead.  He  has  studied  every  summer  month  for  the 
ten  years  separately,  as  to  its  maximum  and  its  minimum  temperature,  and 
the  relation  of  these  to  the  prevalence  and  mortality  of  diarrhoea.  These 
observations  show  that  there  is  no  constant  and  close  connection  between  the 
height  of  the  temperature  and  the  amount  of  diarrhoea:  e.g.,  Jnly,  1879, 
and  July,  1880,  had  practically  the  same  temijerature,  and  yet  the  former 
month  showed  twice  as  many  cases  of  diarrhoea.  "July,  1887,  had 
eighteen  days  in  which  the  temperature  reached  85°  F.  and  twelve  in 
which  it  was  over  90°  F.,  and  yet  the  number  of  cases  was  less  than  the 
average  for  July,  and  one-third  less  than  July,  1882,  which  showed  only 
fifteen  hot  days."  "  July,  1878,  with  fourteen  hot  days,  had  ninety-nine 
cases,  while  July,  1884,  with  only  four  hot  days,  had  two  hundred  and  sixty- 
six."    We  are,  then,  forced  to  the  conclusion  that  there  is  no  constant  relation 
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I  degree  of  heat  aud  the  amount  of  diarrhcea ;  and  consequently 
we  cannot  look  upon  heat  as  the  dircet  agent  which  prothices  diarrhcea. 

The  same  ooncKision  is  sustained  bv  two  other  facts.  Meinert  has 
ibown  that,  in  tiie  continental  cities  of  Eurr){>e,  as  we  pass  from  north  to 
Bouth  we  find  the  death-rate  from  infantile  diarrhcBa  steadily  decretmng. 
He  attributes  the  difference  to  the  more  general  practice  of  maternal 
Dureing  in  the  southern  cities,  aud  to  tlieir  ojjen  houses  and  out^of-<loor 
life.  The  second  point  is  that  if  the  direct  effect  of  heat  on  the  Iwdy 
were  the  chief  cause  we  ougiit  to  find  those  most  affected  who  woiiUl  natu- 
mllv  be  must  susceptible  to  heat, — viz.,  the  youngest  infants.  By  referring 
to  the  figures  cited  under  "  Age"  it  will  be  sc^n  that  infants  of  the  first 
period  of  six  months  Buffered  less  than  those  of  the  second  six,  or  even 
of  the  third.  All  the  statistics  of  the  relation  of  manner  of  feeding  to 
mortalitA'  show  that  it  is  not  because  infants  are  very  young,  but  because 
tl»ey  are  artificially  fed,  that  they  get  diarrhoea. 

How  is  the  great  difft-rence  between  the  mortality-records  of  June,  July, 
■ud  August  to  be  explained? 

All  observations  show  that  a  succession  of  several  warm  days  is  neces- 
aary  l>efore  the  eff*ect  is  seen  in  an  inci-ca^etl  amount  of  diarrhoea.  As  our 
first  warm  weatJier  in  New  York  rarely  comes  early  in  June,  it  is  not  until 
towards  the  cud  of  the  month  that  the  mortality-rate  of  midsummer  begins 
to  appear. 

Again,  the  susceptibility  of  the  chiklreu  in  June  is  less,  since  they  have 
just  enjoyed  the  pleasaut  spring  seas<m,  and  are  in  comparatively  good  con- 
dition. It  is  not  surprising,  then,  to  find  a  much  higher  death-rate  in  July 
tfaan  in  June. 

In  comparing  July  with  August  we  find  two  months  of  nearly  the 
■atne  average  temperature  yet  with  widely  different  mortality-records, 
August  gives  a  much  smaller  numlxr,  in  spite  of  the  fact  that  the  children 
have  just  come  through  the  hotte.'^t  mouth  of  summer.  The  only  reason- 
able explanation  is  that  there  are  every  summer  in  the  community  certain 
children  who  by  their  constitutional  condition,  tlieir  surroimdings,  and  the 
way  in  which  they  are  fed  are  predisposed  to  diarrhoai.  The  first  hot 
tnooth,  July,  sweeps  off"  the  largest  number  of  them.  I  believe  this  to  be 
the  explanation  of  the  relations  of  the  mortality-figures  of  June,  July,  and 
August, 

AAfP  a  certain  height  of  temperature  is  reached,  all  the  conditions  are 
pmcnt  for  the  prevalent*  of  diarrhfea,  and  increase-  l)eyond  this  jmint  has 
no  omstant  relation  to  the  amount  of  diarrhrca.  Diarrhcea  begins  to  Iw 
oooimon  as  soon  as  the  average  teniiK'rature  reaciies  (50°  F.  It  Iwomes 
verr  prevalent  whenever  the  minimum  temjierature  docs  not  fall  below 
60"  F. 

Is  the  old  idea  of  the  direct  action  of  heat  or  thermic  fever  as  a  cause 
€>f  diarriiaBa  to  be  entirely  set  aside?  Enough  evidence  has  been  brought 
forward  already,  I  think,  to  show  that  this  is  at  least  not  the  most  impor- 
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taut  action  of  heat.  Still,  I  cannot  resist  the  conclusion  that  a  certain 
amount  of  depression  does  occur  in  the  case  of  young  iniants  when  we 
haw  several  days  of  excessive  summer  heat.  This  increases  perspiration 
and  I'uujtxjuently  causes  thirst.  Thirst,  even  in  nursing  infants,  may  lead 
to  their  taking  too  much  food ;  and  still  more  is  it  likely  in  the  case  of 
hauil-fi.>d  children,  where  the  supply  of  food  Is  not  limited.  Again,  heat 
may  depre^  the  nervous  system  and  in  this  way  interfere  with  digestion. 
OtWn  we  see  a  combination  of  all  these  factors.  They  certainly  are  suffi- 
fioient  lo  omte  a  strong  predisposition  to  a  diarrhoral  attack. 

SamnuuT  of  Etiologry' — The  predisposition  to  diarrhoeal  diseases  is 
furut^Mxl  by  age  (under  two  years),  enfeebled  constitution,  bad  hygienic 
MirrvmiKlin^  and  a  chronic  disorder  of  digestion  depending  upon  improper 
meilunls  of  tmiiiig  or  nursing  and  the  habitual  use  of  improper  foods. 

TlH'ir  chief  exciting  cause  is  something  to  the  development  of  which  two 
thin,t:>  have  a  tixtxl  and  constant  relation, — viz.,  a  certain  degree  of  atmos* 
|>lH<rto  lu<«t  aiui  the  practice  of  artificial  feeding.  Both  these  conditions  are 
utws^r^'.  We  iK'licvc  the  chief  causative  factor  to  be  bacteria,  and  that 
thi'^i^'  ait  ill  UK«t  vases  by  inducing  changes  in  Uxe  food. 


11.   TllK  RELATION  OF  BACTERIA  TO  DIAR- 
RHCEAL  DISEASES. 

I,  TllK   KYIOKNCK  THAT  THESE  DISEASES  DEPEND  UPON   BACTERIA 
AS  TUKIR  PRINCIPAL  EXCITING  CAUSE. 

TUi*  i»  in  |Mrt  dcducible  from  a  study  of  their  etiology,  partly  from 
ihWr  clini\til  Uiston*,  fwrtly  from  pathological  findings,  and  partly  from 
»imU<i^v  ;  but  little,  unfortunately,  from  purely  experimental  sources. 

Tluw*'  dM<«mw  Uyin  to  prevail  epidemically  when  a  certain  atmospheric 
H'lwi^eralurt*  is  reneheil, — an  average  of  58°  to  60°  F.,  there  being  with  tem- 
|HH«tiiiv  Ivlow  this  iwint  not  many  more  deaths  tlian  in  winter.  This 
H!«i)^'nitim\  tlwii,  is  an  essential  causative  factor,  and  is  that  at  which  putre- 
4kit\e  p^HX-t^Ht*  fitwt  lMx<omc  very  active. 

The  diwrrluwil  di.>4>nsi>s  are  frequent  and  severe  whore  other  conditions 
|)kV\owl4\*  U»  IvH^terinl  growth,  besides  temperature,  are  present  to  a  marked 
4<)e«v^\  rUey  »ri»  found  in  the  crowded  tenement  districts  of  the  large 
«<^»\^  mhI  iu  thiMe  pimvs  where  the  least  attention  is  paid  to  cleanliness  in 
W«)^  Iv^hU,  U^t^U•(^  rte. 

I'kc'  |v^A'«Uemv  of  diarrhoea  is  coincident  with  the  extent  to  which  arti- 
tUv'wl  ^\li»<|i  i*  (wrrietl  on.  Cow's  milk  is  the  food,  to  a  greater  or  leas 
«^tlW«\  s>it'  iaU  IwkiHl-tWI  infants,  and  it  is  an  excellent  culture  medium  for 
Wlik<twiiik>  t^'  %Ke  |»rv«ent  methods  of  handling  cow's  milk  bacteria  in  the 
««r  twA  Mill»i^°  «m\\w»  to  it,  and  living  bacteria  are,  furthermore,  always  found 
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a  milk,  in  summer 
itluwed  to  remain  for 
iaderial  devfl<>j>ment. 

Abniulant  fXiR-rieuce  has  shown  that  impure  milk  will  prfKluce  diar- 
iIkmI  diaoBses,  and  that  tlicse  prevail  among  infants  pretty  much  in  the 
I)ro]ii)rtiun  in  which  sm-h  milk  constitntt-s  their  food. 

Thov  are  not  froijueut  where  in&nts  get  a  f'otxl  free  from  germs,  such  as 
liniM-milk,  even  though  the  other  conditions,  hygienic  and  atmospheric, 
mav  \mj  very  unfavorable. 

They  are  not  frequent  among  infants  in  the  country,  who  get  for  their 
Ibod  fresh  cow's  milk,  nor  among  city  children  in  winter, — which  shows 
ouodosively  tliat  it  is  not  the  chemical  composition  of  cow's  milk  that  is 
(he  diHiailty. 

Clinically  we  are  brought  face  to  face  Mitli  a  group  of  symptoms  which 
admit  of  no  i>tiier  satisfiictor)'  explanation,  in  the  light  of  our  present  knowl- 
itigo,  tlian  thai  thoy  aR'  of  toxic  origin  fr<»ni  the  al)8<>rption  from  tlie  iiitos- 
fum  of  ptomaines  produced  l)y  bacteria.  These  symptoms  arc — high  tem- 
peratures which  autopsies  show  are  not  inflammatory' ;  profound  nervous 
fjniptoms,  such  as  great  prostration,  <le]iriMni,  itdua,  or  convulsions,  without, 
in  most  of  the  cases,  any  demonstrable  changes  in  the  l>i'ain,  an<l  often  sub- 
siding when  the  intestinal  txtntents  have  been  dis4'liarge<l  ;  and,  iinatly,  the 
pTHt  evolution  of  ofTensive  intestinal  gases  seen  in  nearly  alt  acute  wises. 

It  lia.f  Ixx-n  estaiilished  that  at  least  two  forms  of  l>acteria  are  cajNible 
of  prrxiucing  Unions  in  the  intestine*  l>eariug  stmic  ix-semblance  to  those 
found  in  certain  inflammatory  diarrhflcas  of  infancy, — viz.,  the  bacillus  of 
typhoid  fever  and  the  iMicillus  tuberculosis.  Further,  it  is  cstsiblisliwl  that 
<'l>yemic  cholera,  a  disease  most  closely  allied  clinimljy  witli  fliolcra  infan- 
tum, is  due  to  the  comma  bacillus. 

Briejrer  has  pointed  out  the  juiismious  nature  of  many  of  llie  ]>tuni!iineB, 
wbich  lias  been  confinncd  by  the  subsetjiiciit  invcfitigations  of  Ikiudiard  and 
otlicn.  Vaugbau  **  has  isolated  from  milk,  which  had  been  fed  to  a  child 
in  whom  cholera  infantum  develoj)ed,  a  ptomaine  wliich  jtriKliiced  vomiting 

taud  |mrj;iiig  in  a  i-at  to  which  it  was  mlministcriil.     lie  further  found  a 
•iiBilar  suttstanoe  in  ii'c-cream  which  had  pirxlnccd  in  adults  poisonous 
•'.'■iBptiims,  j»niminent  among  which  were  vomiting  and  purging. 
Other  isolatwl  instances  are  recorded  in  wliii  li  pivisonous  ptomaines  pro- 
•ob(f  diarrhipa  have  been  demonstrated  iu  milk."     There  is  yet  wanting 
•efficient  evidence  to  establish  the  fact  that  any  form  of  bacteria  thus  far 
•nvuflipited  bears  a  cauaative  relation  to  any  of  the  varieties  of  diarriifpal 
Jisiiipe  in  children. 
We  do  not  know  yet  what  the  bacteria  are  which  produce  these  diseases ; 
IhiI  the  firregoing  points  taken  together  form  a  <'Iiain  of  cvidciK*  establish- 
injj,  almost  lieyond  the  j>o8sil)ility  of  doubt,  the  fiict  tiiat  bacteria  play  a 
Vm  im])ortaDt  part  in  the  production  of  a  very  large  proportion  of  them. 
We  do  not  know  poeitively  by  what  avenue  the  bacteria  gain  access  to 
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.  ..  ,.^-  has  already  advanced  far  enough  to 

..  ..-.j.>::!j  are  always  present  in  the  intestinal 

.  ,    ,  ^  .-.111.-  hiHirs  of  life.     Although  the  numljer 

.-,  •.arirtit's  are  few, — Escherich  "  having  found 

.   ^rtirring  in  the  intestines  of  healthy  nursing  in- 

xr  •"#  explainctl  by  him  by  the  conditions  there 

.  .    '  ^  s:.svv  diit,  the  absence  of  oxygen,  and  the  fact  that 

I  -^  a."  iJ*'  *'  rapidly  and  so  completely  absorbed.      It  is 

.•^■!<(iiv  ot'  bile,  since  bile  is  nut  an  intestinal  antiseptic,  as 

\,  -v  aiferht.  Rwker  and  others  having  found  that  almost 

aiurta  s:n'»"  wt'^  '"  *  ten-per-cent.  solution  of  bile.     Its  in- 

^       li  ;i  >ii;"us:  iutt>stinal  putrefaction,  then,  must  lie  due  to  its  action 

icKt  abt!on>tion.     When  bile  is  al>sent  both  these  prtK-esscs  are 

~      ^  ,j  ikivmjHicitiou  takes  place  in  the  unabsorbed  residue. 

■'  '   '  j^.,^iitv  of  the  stonuich  does  not  protect  the  intestines  against  the 

•t"  iiviiu:  IxK-teria.    Miller"  found  that  an  acidity  of  O.IG  per  cent. 

...ir«\-«>I»-*"i'  ai'id  was  n'lpiircd  to  stop  the  gixtwtli  of  bacteria,  and  the 

.-.rv  of  the  infant's  stonuich  has  been  sliown  by  the  lx.'st  exjwrinu-nts  to 

■..iK-«\kTablv  less  than  tliis.     Van  Pnteren'^  found  in  obser\-ations  on 

.•iu  ititants  that  it  was  only  0.08  i)er  cent.    Finally,  MatrFadyen'*  demon- 

.j~itivl  that  in  dogs,  the  acidity  of  Avhose  stomachs  is  well  known  to  be 

ifi-at.  jihmwt  any  variety  of  bacteria  could  be  made  to  yasa  the  stomach, 

iiivvidt\l  Iargt«  draughts  of  water  were  given  at  the  same  time. 

It  d(.>es  not  seem  likely  that  the  varieties  wliioh  are  constantly  present 
kill  out  tlie  others  iiitriKhu'etl  and  in  this  way  stand  guard  to  protect  the 
iutt<stiue.  although  this  view  has  been  sugg(«sted. 

Hralthr  digi>stion  and  jwrfect  abst)rption  are  the  great  obstacles  to  the 
development  of  new  varieties. 

Altliough  other  iMictcria  are  being  introtlucetl  all  the  time,  they  fail  to 
devv»lop.  Kx-ause  their  mimlx'r  is  small  or  the  resistance  of  the  tissues  great 
or  thvy  do  not  find  projwr  food. 

This  normal  I>alani«  may  be  destmyed,  first,  by  increasing  the  amount 
of  iMiabstirUil  residue  in  the  intestint«.  (1)  This  may  be  because  too  much 
tlnnl  has  Ihhmi  taken,  all  the  other  conditions  Ixsing  normal.  (2)  The  AkkI 
mav  be  proper  as  to  quantity  and  character,  but  there  is  failure  of  the 
digestive  jiowei-s.  This  may  Ih»  habitual,  fntm  constitutional  debility ;  it 
UMiv  Ih>  tran!»ient  and  sudden,  as  in  the  invasion  of  any  acute  diseas<? ;  it 
nuiv  be  the  result  of  many  nervous  influences,  of  which  the  depression 
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nnlting  from  high  atmospheric  temperatures  is  certainly  one.  (3)  Food 
i$  given  which  is  so  improper  for  infautile  digestion  that  it  is  acted  on  but 
ven*  slitrhtly  or  not  at  all  by  the  stomach,  and  passes  almost  unchanged  into 
the  intestines. 

In  ail  these  cases  the  final  result  is  the  same,— 4.e.,  tliere  exist  in  the 
iiitistine  undigested  or  partially-digested  masses,  which  at  the  tcmjK-ra- 
tuix'  of  the  body  rtudily  undei^  putrefaction,  they  furnishing  a  soil  in 
whidi  many  new  forms  of  bacteria  may  thrive.  If  the  active  cause  is  only 
a  transient  one,  as  soon  as  these  decdinjxjtiing  masses  have  been  eliminated, 
projKT  feetling  and  the  re-establistimeut  of  hesiUhy  digestion  soon  restore 
normal  conditions. 

If  the  cause  continues  operative,  anatomical  changes  follow,  whicli  will 
lie  detailed  hereafter. 

The  normal  iKiiance  may  be  destroyed,  in  the  second  place,  by  the  in- 
trtduction  of  patliogenic  germs.  The  ctfect  of  these  germs  will  depend 
(I)  njxm  their  nature,  (2)  ii|m)H  tlicir  iiimiln>r,  (.1)  upon  the  viilncmliility  of 
the  tissues.  Regarding  the  nature  of  the  germs  which  imwluc-c  the  injurious 
effects  we  know  next  to  nothing :  there  are  prolmbly  many  varieties. 

The  toxic  drjse  of  Iwcteria  must  vary  witii  cacti  individual,  and  in  the 
nmc  individual  it  must  be  diffenut  under  diflereut  circumstances.  The 
namber  which  can  be  taken  into  the  intestine  of  a  strong  infant  with 
healthy  organs  without  any  serious  consequences  is  undoubtedly  pretty 
large.  A  ver^'  much  smaller  number  in  a  delicate  infant  of  feeble  con- 
stitution is  sufficient  to  set  np  the  most  active  dreomposition,  with  very 
serions  rcstdts. 

Tlie  most  imjtortant  condition,  however,  is  that  of  the  digestive  organs. 
While  healthy  organs  are  able  to  witlistand  the  action  of  bacteria  unless 
their  numl>cr  is  very  great,  a  mild  intestinal  catarrii,  the  result  of  habitual 
ligcsfi'M),  and  the  presence  of  undigested  materials,  furnisli  the  conditions 
e  most  favorable  for  their  development.  At  such  a  time  the  entrance  of 
comi»ttrativoly  small  numl)er  of  bacteria  may  prove  dangerous. 
This  subject  of  vulnerability  of  the  tissues  and  dnssige,  if  we  may  use 
term,  of  bacteria  throws  a  gwtd  deal  of  light  upon  certain  commonly- 
.'od  facts  in  etiology, — as,  for  example,  the  inmiunity  of  children  who 
ve  passed  their  second  year.  We  may  not  explain  this  by  their  diet,  for 
milk,  and  just  as  Imd  milk,  is  often  given  in  the  ihiixl  year  as  in  the  first 
two  y4'ars,  yet  witliout  producing  the  sanu*  injurious  resuJls.  Wc  do  not 
now  of  any  anatomical  or  physiolagi«jl  ditt'erences  in  the  intestinal  tract  in 
trr  fhildlxKul  sufficient  to  explain  this  immunity,  and  wc  must  conclude 
at,  notwithstanding  the  cf)ntiinied  intnxluction  of  bacteria  in  considerable 
umlwrs,  comparative  immunity  exists  l)ecanse  the  intestinal  tract  almost 
to  l)e  a  vulnerable  ]K>int  for  Ijacterial  attack. 

lildren  in  the  country  and  of  tlie  blotter  classes  suffer  less,  because 
their  food  contains  fewer  germs  and  their  resistance  is  much  greater. 

Bresst-fcd  children  escajx?,  for  the  reason  that  their  digestive  organs  are 
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usually  healthy,  and  their  food  free  from  germs.  Hand-fed  children  suifer 
most :  first,  because  they  are  almost  always  over-ftxl ;  secondly,  because  a 
large  number  of  them  suffer  almo.st  all  the  time  from  a  mild  type  of  intes- 
tinal catarrh  ;  and,  thiixJly,  l>ecause  their  food  in  summer  ctmtains  germs  in 
large  numbers.  In  the  absence  of  the  tliird  condition,  the  two  others  are 
not  usually  jxitent  enough  to  produce  serious  conseciuences.  But  the  union 
of  all  three  gives  us  our  worst  cases. 

It  is  possible  for  ptomaines  to  be  formed  in  the  food  outside  the  body 
and  for  symptoms  to  follow  the  ingestion  of  such  f<.)o<l  alinfist  immediately, 
njwrt  from  any  pi-cviously  abnormal  condition  of  the  digestive  tract,  tliey 
recjuiring  only  absorption.  Cases  are  occasionally  met  which  present  a  clin- 
ical history  suggesting  sudi  an  explanatiou.  But  in  the  majority  of  cases 
we  cannot  tell  whether  tiie  piiisonous  [rtomaincs  are  elaborated  outside  or 
inside  the  botly  or  botli,  and  itsilly  it  makes  but  little  ditfereuce. 

in.     THE   RELATION  OF   BACTERIA  TO  THE   LESIONS. 

The  continued  presence  of  undigested  or  indigt«tihle  fixxl  in  the  intes- 
tines may  produce  effwts  mechanically,  but  more  conmumly,  ]>robably,  by 
its  dccom[Kiisition  by  the  agency  of  bacteria.  These  jiroducc  irritating  acids 
and  ptomaines,  and  gradually  there  is  set  up  a  low  grade  of  intestinal 
catarrh.  As  a  result  of  this  catarrh,  mucus  and  serum  are  added  to  the 
intestinal  contents,  and  j)ossibIy  als<^  oxygen  from  the  hyiK'nemia,  all  of 
these  new  conditions  tcu<Iiag  to  iucivasetl  activity  of  liacterial  growth,  which 
in  turn  aggravates  the  lesions.  The  lesions  diminish  or  prevent  the  secre- 
tion of  projwr  digestive  fluidfi,  and  iinpaintl  ]Kjwer  of  digestion  adds  a  new 
impulse  to  the  decomposition.  This  condition  may  have  l>een  weeks  or  even 
months  in  developing,  but  when  it  exists  it  is  easy  to  understand  how  path- 
ogenic germs  may  dc\i'!op  with  great  rapidity  which  under  normal  condi- 
tions could  not  find  a  fo<;thuId. 

Dr.  T.  M.  I'rmldcii "  has  shown,  in  his  exiK?riments  upon  rabbits  with 
the  sti-eptocticcus  of  diphtheria,  that  as  much  as  a  teasp<Minful  of  a  pure 
culture  could  be  injectctl  into  the  tnicliKi  of  a  healthy  rabbit  witiiout  pro- 
ducing pneumonia.  The  germs  \vci"e  fouiiil  to  have  disappeared  entirely 
when  the  animal  was  killwl  a  few  days  later.  If,  however,  before  the  in- 
troduction of  the  strcptocixxu  a  (XTtaiii  amount  of  inflammation  was  excited 
by  the  iuiialation  ol'siwne  irritant,  as  ammonia,  the  most  intense  pneumonia 
developed,  and  large  colonies  of  streptococci  were  found  in  the  exudation 
of  the  air-vesicles. 

The  law  which  tlicse  experiments  illustrate  is  one  of  pretty  wide  appli- 
cation in  bacteriology,  and  it  has  an  im]xii-tant  Iwaring  up<jn  the  prevention 
of  diarrlifcal  disease,  under  which  head  it  will  W  referred  to  more  fully. 

That  the  .symptoms  of  a  mild  intestinal  disoixler  pix'(M?de  for  some  days 
the  severe  forms  of  diarrluea  is  a  matter  ol'  common  clinical  observation, 
and  the  experiments  alwve  referred  to  show  how  this  fact  is  to  be  explainoil. 

Exactly  how  the  bacteria  produce  the  lesions  we  cannot  say  jMisitively. 
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where  these  are  made  within  two  or  three  lioure  after  death, 
we  find  bacteria,  as  a  rule,  only  upon  the  surface  and  in  the  8Uperfi«'ial 
layers  of  the  niuc<ius  meuibraue,  even  in  rases  where  the  lesions  are  the 
OMHt  severe ;  although  tliev  penetrate  tiie  tissues  j)retty  rapidly  after  death, 
and  at  the  end  of  eighteen  to  twenty-four  hours  may  be  found  to  have 
peiwtnited  to  the  submueosa.  In  tlie  worst  cases  the  number  of  bacteria 
io  tJie  ti:»ues  is,  as  a  rule,  surprisingly  few.  Nor  have  I  ever  been  able 
to  demonstrate  them  in  hardened  specimens  either  of  tlie  mesenteric  glands 
or  of  tlie  kidneys :  this  might,  however,  possibly  be  done  by  cullun-s  from 
tresti  .sjx'cimcns. 

The  inference,  however,  is  that  it  is  not  the  bacteria  directly  which  pro- 
duoe  the  lesions,  but  their  ptomaines,  and,  further,  that  the  action  of  the 
latter  is  princi|Mil]y  up<>n  the  blotKl-vcssels.  Tliat  tlie  lesion  produectl  is  in 
one  case  a  catarrlml  iuHanunatiou,  iu  another  cniupous,  in  a  tiiinl  follicular 
(iafiammatiou  of  the  lymph-nodules),  probably  dej)cnds  upon  a  difference 
in  the  form  of  bacteria. 

In  oouclusion,  we  accept  the  doctrine  that  as  an  exciting  cause  in  the 
intestinal  disorders  of  infancy  we  arc  concerned  most  of  all  with  the  devel- 
opment of  abnormal  Ijactoria,  but  that  before  tliis  takes  place  there  is  in 
aliuotit  all  (ascs  a  failure  of  complete  digestion  and  jKTfwt  absorption. 

It  secma  to  be  possible  for  bacteria  to  lie  iutroductid  iu  sufficient  immbers 
to  overpower  even  healthy  digestive  organs. 

The  anatomical  changes  are  to  Ix;  looked  upou  as  secondarj',  and  due  to 
the  continuance  of  the  putrefactive  processes. 


m.    PATHOLOGICAL  ANATOMY. 

In  this  section  I  shall  confine  myself  almost  entirely  to  a  record  of 
my  jK-rsonal  olwjcrvations. 

I  have  made  microscopiwil  examinations  of  tlie  intestines  in  one  hundred 
and  nine  cases  of  infanta  and  young  children.  Of  this  number  seventy 
wore  cases  of  primary  intestinal  disease,  the  patients  dying  eitlicr  from  these 
disease*  or  from  tlieir  complications.  The  remaining  thirty-nine  cases  were 
divided  as  follows : 


Pitpntnonin H 

DiphthoriB 9 

TulMirulcAU 6 

Alhn>|i*U 6 

Purpura 2 

Empyema 1 

Mili^nunt  purtulc 1 

Fracture  of  the  »kull 1 

is 
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These  have  been  used  imncij>ally  as  control  cases,  althoiiph  in  several  of 
them  interesting  intestinal  lesions  of  the  milder  types  liave  hwu  ver}'  often 
seen.  In  others  were  observed  the  results  of  diseai?es  whieli  had  existed 
several  months  before.  Of  the  autopsies  upon  the  intestinal  i«scs  the 
greater  |>art  were  taken  consecutively  in  the  New  York  Infant  Asylum, 
where  with  very  few  exceptions  every  fatal  «ise  comes  to  the  aiitopsv-table.' 
This  fact  adds  some  value  to  the  f>bservatioas  from  a  statistical  point  of 
view.     The  cases  of  miscellaneous  diseases  were  taken  chicHy  at  random. 

A  few  points  in  the  anatomy  of  the  nornud  intestine  must  Ix;  men- 
tioned in  ortler  to  an  understanding  of  its  patlmlugical  auatc.>my. 

The  intestinal  wall  is  made  up  of  four  coats :  the  serous  or  peritoneal ; 
the  nmscnlar,  whicli  is  arranptnl  in  two  layers,  an  internal  circular  and  an 
external  longitudinal;  the  submucous  or  eellular;  and  the  mucous  mem- 
brane. The  submucous  coat  is  made  up  of  connective  tissue,  and  con- 
tains the  net-work  of  blo<xl-vessels  and  lyn)|)h-<>li!inncls.  Between  this  and 
the  mucosa  is  a  thin  layer  of  muscle- fibres,  the  must^ularis  mucosa,  which 
also  consists  of  two  laminae,  the  inner,  circular  one  giving  off  numerous 
processes,  which  run  between  the  tubular  glands  of  Lieberkiihn  towards 
the  surfeee  of  tlie  mucosa.  In  the  small  intestine  stfme  of  these  enter  the 
villi. 

The  mucosa  is  made  up  of  tubular  glands,  or  follicles  of  Lieberkiihn, 
which  arc  Iini'<l  with  cylindrical  epithcliiuu.  Among  these  ejiithclial  cells, 
irrt^nlarly  placvil,  arc  certain  large  wlh  which  arc  usually  open  towaixls 
tlie  surface,  their  widest  portion.  These  are  the  goblet-  or  beaker-cells,  and 
it  is  now  generally  admitted  that  their  function  is  the  secwtiou  of  mucus. 
They  arc  very  much  more  numerous  in  the  large  than  in  the  small  intestine. 
Under  tJ»e  microscope  they  have  a  cloudy  ajtpcamnee,  as  their  contents  do 
not  stain  clearly.  The  tubular  glands  are  connccteil  with  one  another  at 
their  orifices  by  a  eontinnous  layer  of  cylindrical  epithelium. 

Between  these  glands  the  mucosa  is  made  up  almost  entirely  of  lymphoid 
tissue,  consisting  of  a  reticulum,  with  a  pretty  abundant  sjirinkliug  of 
small  round  cells  occupying  the  sjMices.  Scattered  here  and  there  are  seen 
•ggrvgntions  of  lymphoid  cells,  forming  the  lyinph-nodulcs  or  st)litary  fol- 
licles. Their  internal  structure  is  the  same  as  that  of  similar  nodules  else- 
where' in  the  Ixxly. 

They  arc  situated  jxii-tly  in  the  mucosa  and  partly  in  the  submueosa. 
Those  \a  the  small  intestine  are  almost  entirely  in  the  mucosa.  They  have 
no  investing  nipsule,  altlunigli  in  the  submueosa  a  sort  of  limiting  mem- 
brane is  made  up  by  the  condensed  connective  tissue.  In  the  mucossi  tliey 
are  covered  at  their  summits  by  the  epithelium  only  ;  laterally  they  are 
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partly  limited  br  the  tubular  glands,  but  the  cells  infiltrate  more  or  less 
the  adeaoid  tissue  overlying  the  mass  of  the  nodule. 

In  the  small  intestine  tlie  solitary  lyni|)h-niKlules  are  scarcely  visible  to 
tlip  naked  eye  unless  they  are  enlarged.  In  the  colon  in  a  normal  state 
ihi-y  are  gray,  almost  flat,  and  present  very  often  a  central  dot,  which  may 
lie  pigmentation  or  simply  a  slight  depression.  This  was  onoe  regarded  as 
llic  oj>ening  of  an  excretory  duct. 

The  great  frefjueucy  with  which  these  lyniph-nodulcs  are  enlai^^ed  in 
infants  has  led  some  to  believe  that  these  are  always  round  and  projecting. 
The  routine  examination  of  the  intestines  in  all  autoj)sies  in  cliiklren  will 
quickly  show  that  this  is  not  the  ease.  Peyer's  patches  are  simply  aggre- 
gations of  a  number  of  these  lymph-nodules. 

In  addition  to  tlie  larger  UfKlulcs  easily  rec<^nized  under  the  microscojie, 
there  are  seen  in  infantsa  cousiderable  numl)er  of  small  collections  of  a  few 
dorens  of  round  cells,  in  the  up|Kr  part  of  the  submucosa,  which  might  be 
Diistaken  for  inflammatory  products. 

The  structure  of  the  villi  and  tlic  distribution  of  blood-vessels  present 
DO  peculiarities  in  early  life. 

The  principal  jwints  of  difference  to  be  kept  in  mind  in  relation  to 
pathology  are  the  abundance  of  the  lymj>h-Modules  and  sinalJer  lymphoid 
BMtBes  and  tlie  richness  of  the  lymphatic  plexuses. 


EXAMINATION  OF  THE  INTESTINES. 
All  autoi>sies  ii]K>n  cases  of  intestinal  disease  should  be  made  as  early 
u  poesible.  For  microscopical  study  this  is  indispensable,  but  the  gross 
changes  are  not  often  materially  altered  by  a  delay  of  twcuty-ibur  hours, 
Tlie  common  practice  of  washing  the  intestines  by  allowing  a  stream  of 
«'nler  to  flow  through  them  before  they  are  openetl  is  objectionable,  since  in 
tiii*  way  there  is  no  op[x>rtunity  to  study  the  contents  of  the  bowel,  a 
nitter  sometimes  of  much  interest. 

For  microst-opical  work  the  part  of  intestine  to  be  examined  should  be 

laid  open  carefully  by  scissors,  and  pieces  cut  oif  from  one  to  two  inches 

loug;  these  should  not  Ik?  washed  at  alf  if  the  jKirt  is  to  be  examined  for 

bacteria,  otherwise  they  may  be  waved  back  and  forth  a  few  times  in  a  saline 

wiiition.    They  should  be  gently  stretched  enough  to  obliterate  the  deep  folds 

in  the  mucosa  if  any  exist,  and  dropjied  into  a  flat  dish  containing  ninety- 

five-per-cent.  alcohol.     The  specimen  stiffens  in  a  few  minutes :  the  bordcra 

which  have  been  handled  can  tiien  l>e  cut  away  and  the  specimens  [Hit  into 

jars.     For  hardening,  ninety-five-jier-ceut.  alixjliol  slioiild  be  continued  if 

we  wish  to  «nit  them  in  a  few  days ;  if  they  are  to  remain  long,  a  weaker 

Kolution — cighty-per-cent. — is  better,  or  they  may  Ixvomc  too  hard  and 

brittle.     By  using  the  strong  alcohol  and  changing  it  once,  specimens  may 

be  cut  in  four  or  five  days.     They  are  then  to  be  embedde<l  in  cclloidin 

[in  the  usual    manner,  double-stained  with  haematoxylin  and  eosine,  and 

ated  in  balsam. 
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The  roitgli  handling  which  intestines  have  generally  received  at  antopey 
is  rcsj)onsible  for  some  of  the  erroneous  notions  which  exist  concerning  their 

patholo;r>'. 

Post-Mortem  Changes. — These  occur  probably  more  readily  in  the 
intestines  tiian  in  any  other  mucous  membrane  in  the  body.  Unless  they 
have  Ijcen  carelully  studietl  by  themselves,  they  lead  to  continued  wjnfusion 
rcsjRH'ti iig  till'  intcrpi-ctatiim  of  the  niicroscnpii'al  apjx'anmccs. 

The  post-mortem  changes  in  the  mucous  membrane  de|)end  upon  the 
time  that  has  e]aps<^l  aft«r  death  before  the  autopsy  is  made,  up>n  the 
natui-e  of  (he  intestinal  ctmtents,  upon  their  reaction,  upon  the  weather, 
upon  whether  the  intestine  is  contracted  or  distended,  upon  the  region  from 
wliicli  tlie  spwimcn  is  taken,  and  ujion  the  care  with  which  the  organs  are 
handled,  as  well  as  ujion  disease.  Woodward  *'  states  tliat  any  obsexvatious 
upon  the  epithelium  must  be  made  within  six  hours  to  be  significant,  and 
that  loss  of  epithelium  after  that  time  is  not  to  In*  looked  u]ion  as  evidence 
of  disease.  With  tlii.<  Nothuagel"  has  concurretl,  and  since  his  time  Bagin- 
sky.*  My  own  experience  leads  me  to  pnu'tically  the  same  conclusion, 
taking,  however,  the  other  circiimstauccH  mcutioueil  as  modifying  influ- 
ences. If  the  intestines  are  filled  with  thin  fluid  matters,  the  changes  take 
place  very  much  more  ra]iidly  than  when  they  are  empty  or  simply  coated 
with  mucus.  The  changes  are  more  rapid  if  the  contents  are  alkaline  than 
if  they  arc  acid  ;  more  rapid  in  hot  weather  than  in  cold,  unless  all  bodies 
are  put  itunieiliately  upon  ice.  Contracted  portions  of  iutestinc  arc  always 
better  preser\-ed  than  those  that  are  distended.  In  fact,  one  must  be  very 
cautious  in  drawing  any  conclusions  res]x>cting  the  appearances  of  intes- 
tine wliicJi  has  liecn  stretched  by  gaseous  distention,  since  by  this  all  the 
structures  are  much  clianged. 

So  far  as  region  is  concerned,  in  over  eighty  examinations  in  which  the 
point  was  noted,  the  epithelium  was  lost  in  the  jejunum  in  forty  per  cent. 
of  the  cases,  in  the  ileum  in  sixty  jtcr  cent.,  in  the  colou  in  sixty-four  per 
cent.    The  difference  seems  to  dcjiend  largely  upon  the  ditferenee  in  cx>ntents. 

Careful  handling  makes  a  great  difterence.  Diseased  epithelium  cer- 
tainly hxiseus  very  much  more  readily  than  licalthy  epithelium,  and  even 
six  hours  after  death  its  absence  under  circumstances  favorable  to  macera- 
tion and  decomposition  is  not  always  evidence  that  it  was  ante-mortem. 
On  the  other  liand,  I  liave  seen  epithelium  almost  perfect  in  the  ileum  of  a 
case  in  which  the  autopsy  was  made  sixty-eight  hours  after  death. 

Loosening  and  falling  out  of  the  tubular  glands  or  follicles  of  liieber- 
kiihu  was  seen  to  a  greater  or  less  degree  in  almost  all  specimens  from  autoji- 
sies  over  twenty-four  hours  old.  Under  favorable  circumstances  this  may 
take  place  even  in  twelve  hours.  It  is  more  rarely  seen  in  contracted,  but 
almost  always  in  dilated,  jrortious  of  the  gut.  This  apiK'arance,  when  it  is 
general,  is  not  unlike  that  seen  in  chronic  inflammation  with  atniphy  and  dis- 
appcarauee  of  these  structures.  The  sockets  or  bed.'*  from  which  the  gland 
has  falleu  out  arc  usually  dearly  detin(d  in  the  former  case.     (See  Fig.  1.) 
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Pisapjiearance  of  tliese  glands  may  lead  to  a  great  appareut  increase  in 
the  nuutii-r  of  cc-lls  in  tlic  niucvsa. 

The  soiitar}'  lymph-riodulcs  when  enlarged  often  present,  btith  to  the 
naked  eye  and  under  tlic  microscope,  a|)pearances  entirely  due  to  post- 
mortem I'hange,  which  are  almost  ideutitral  with  those  seen  in  commencing 
ulwnition.  This  consists  in  loss  of  tlieir  epithelial  covering,  and  erosion 
of  liieir  summits.  (See  Photos.  I.  and  II.*  and  Fig.  1.)  This  is  common 
in  tntoftsioR  which  are  more  than  twenty-four  hours  old. 

Id  the  small  intestine  the  villi,  when  deprived  of  their  epithelium,  fre- 
quently tall  over  iijwn  the  surface  of  the  nuu'ous  membrane,  giving  an 
*|i|iennuico  closely  resembling  that  of  a  thick  layer  of  round  cells. 

In  auto|isies  made  from  tliirty-six  to  .sixty  hours  or  more  after  death, 
the  epithelium  and  otiier  ceils  have  often  become  so  altered  as  to  stain 
ilowly,  indistinctly,  or  Dot  at  all. 

r  have  ma<le  some  exixTiments  ujxin  healthy  intestines,  studying  the 
changes  of  dect)miH)sition  under  difierent  ct)nditions,  and  have  seen  jyi-o- 
dnccd  from  this  cause  appearances  whicli  were  scarcely  distinguishable  from 
■een  in  many  eases  of  acute  inflammation  of  the  intestine.  The 
discretion,  then,  must  Ix'  exercised  in  drawing  conclusions  from 
these  apjK-arauces,  and  all  the  modifying  conditions  must  be  taken  into 
cunsideretion. 

Bacteria. — With  referenw  to  this  subject  we  must  Ix"  still  more  cau- 
fioHf  in  drawing  any  conclusions.  Under  the  most  favorable  ciixnimstances 
1  Imvc  found  experimentally  that  liacteria  would  penetrate  a  considerable 
4iMance  into  the  muc<js!i  in  fourteen  hours,  while  in  tweuty-six  hours  they 
WTi' diffusely  scattered  through  the  whole  mucosa,  and  in  forty  hours  they 
vrnt found  evenwhere  in  great  numbers. 


PATHOLOGICAL  CLASSIFICATION. 

As  intimated  in  the  introduction,  it  is  not  advisable  in  intestinal  diseases 
to  cndiiivor  to  make  a  clinical  and  a  pathological  cla.ssification  exactly  co- 
inddo.  Such  an  attempt  wouhl  lead  rather  to  confusiftn  and  often  to  need- 
lf«  rt'iH-tition.  The  subjoined  classification  is  as  simple  a  grouping  of  the 
""•MS**  seems  to  be  possible.  There  are  included  here  only  the  seventy 
wl  nL^cs  of  diarrhceal  disease  in  which  the  exact  nature  of  tiic  changes 
™« determined  microscfjpitrally. 

I.f  Acute  desquamative  catarrh,  embracing  the  acute  cases  with  no  lesions 
***!<  Idas  of  the  sujierficial  ej)ilhelial  layer :  twenty-two  cases. 


*  Tb«»o  an  repmductions  trntn  phol<>gruph8  taken  for  mo  by  O.  O,  Mason,  Photographic 

rtmi-iit  I'f  Bell*vue  Hiopiuil. 

tTbe  pnipricty  uf  m-piimting  cliissca  I.  and  II.  m«y  be  questioned.  We  cannot  be 
""»  that  the  pruccss  in  I.  if  not  the  first  stoce  of  II.  Still,  the.'  fuel  thiit  in  so  large  a 
""mbrrof  ca»«  we  And  nothing  but  a  loan  of  epithelium  is  u  striking  one,  Bnd,  taken  with 
''"  I'liiijcttt  hi>t<irf,  w«m«  tu  make  it  deeimble  to  separate  them  fVom  the  cases  where  othef 

I  iir«  fcuixl. 


80  THE  DIABBHOLU.  DBKASEE. 

II.  AcuU  caiarrhal  it^mmalMm,  ocbcr  lesiooi  than  the  loas  of  epidie- 
lium  lic-ing  pnseat :  sixteen  casf^. 

III.  .-i<ru/«  in/ammaiion  of  the  lymph-nodula,  nCA  ■feonfinii  {jMadar 
uleeraiion) :  twenty  esses. 

IV.  AruU  rrrjHj/ous  in/lammaium  :  nine  caaeaL 

V.  Chronic  infymmatUm  :  three  cases. 

I.  Acute  Deeqaamsthre  Catarrh,  or  acnte  cases  in  which  the  onlr 
essential  diaoge  is  a  Kjss  of  the  saperficial  epitfaelimn.  Of  these  twentr- 
two  cases,  thirteen  were  children  previooslv  suffering  fiwn  athnpsa ;  four 
were  clinically  cases  of  genuine  cholera  infantum ;  two  were  oees  of  acute 
drspeptic  catarrh  oocnrring  during  oonvalesoenoe  in  children  who  had  suffered 
previously  from  acute  catarrhal  inflammatiwi  of  the  intestine ;  two  were 
cases  of  rather  marked  gastritis,  but  lesions  very  much  less  marked  in  the 
intestine ;  and  one  was  an  acute  dyspeptic  diarrtuEa  in  a  six-weeks  infant. 
It  is  to  be  regretted  that  only  a  small  proportion  of  these  autc^isies  were 
made  within  the  six-hour  limit  previously  laid  down,  so  that  we  cannot 
affirm  that  the  loss  of  epithelium  was  not  a  post-mortem  chaise;.  It  was 
found,  however,  absent,  or  nearly  so,  in  cases  examined  as  early  as  three 
hours  after  death,  and  the  pruljabilities  are  in  &vor  of  the  change  being 
ante-mortem  in  most  of  the  cases. 

In  one  case  in  which  marked  diarrhoeal  symptoms  had  existed  during 
life,  complicating  pneumonia,  I  obtained  an  examination  of  the  intestines 
three  hours  after  death.     In  this  case  the  epithelium  was  almost  perfect. 

Desquamation  of  the  superficial  epithelium  is  not,  therefore,  a  constant 
accompaniment  of  acute  diarrhcea,  but  it  probably  occurs  to  a  greater  or  less 
extent  in  most  of  the  cases  severe  enough  to  cause  death. 

A  noticeable  feature  is  the  large  proportion  of  cases  of  athrepsia.  It  is 
surprising  that  these  cases  succumb  so  readily.  In  nearly  all  the  symptoms 
were  only  those  of  an  ordinarj'  acute  dyspeptic  diarrhoea  of  no  great  severit}'. 
In  these,  as  well  as  in  the  cases  of  cholera  infantum,  it  is  evident  that  the 
lesions  found  are  not  snfBcient  to  explain  the  symptoms  during  life.  The 
majority  of  these  oases  are  of  from  two  to  four  days'  duration. 

Gross  Appearances. — In  the  cases  which  have  presented  clinically  the 
symptoms  of  an  acute  dys^Msptic  diarrhoea,  the  small  intestine  is  apt  to  be 
distended  with  gas,  and  to  contain  at  its  lower  portion  undigested  food  and 
thin  yellow  or  dirty-green  fluid  or  somi-fliiid  materials,  oflen  quite  offensive  : 
the  lai^  intestine  is  frequently  empty,  but  may  contain  matters  similar 
to  those  seen  in  the  small  intestine,  mixed  with  mucus.  Except  for  the 
contents,  the  apjxjarance  of  the  intestine  in  many  of  tlie  cases  does  not 
differ  essentially  from  that  seen  after  death  from  any  other  disease.  In 
athrepsia  cases  the  effects  of  the  long  antecedent  chronic  dyspeptic  catarrh  are 
often  &xn  in  the  sha))e  of  an  enlargement  of  the  solitary  lymph-nodules  of 
the  colon,  or  more  rarely  pigmentation.  There  are  irregular  areas  of  con- 
gestion, but  so  are  there  in  almost  every  intestine  seen  post  mortem. 

In  the  cases  of  cholera  infantum  the  apiiearances  are  more  characteristic 
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The  small  intestiDc  is  apt  to  be  distended  witli  gas,  as  is  also  the  transverse 
ciilon ;  the  rest  of  the  large  intestine  is  generally  contracted  and  nearly 
empty. 

The  intestinal  contents  consist  quite  uniformly  of  a  fluid  material  of  a 
white  color  and  about  the  consistency  of  thin  gruel.  It  has  a 
kish  odor,  but  not  usually  a  verj*  offensive  one. 

The  mucous  membrane  of  Ixjth  small  and  large  intestines  has  most  com- 

oly  a  jiale,  "  washed-out"  ap]iearanee.     Less  frequently  this  is  seen  in 

intestine  only,  while  there  are  small  areas  of  slight  congestion  in 

'ttilon. 

The  alwve  ap|)earancc8  are  those  most  commonly  met  with,  and  the 
ily  ones  which  arc  fharac'tcrisfii-  of  tlie  disease. 

Since,  however,  rlioleritbnn  <liarrhoea  is  occasionally  engrafted  upon 

her  pathological  process  in  the  intestines,  we  may  find  widely-varying 
appearancts,  dcfK'iuling  tijKiu  the  antecedent  disorder,  such  as  catarrhal 
ioflammation  of  varjiiig  degrees,  and  not  verj'  infrequently  old  ulcerations, 

JUiaroacopical  Appeoraiu'cs. — These,  like  the  gross  appearances,  are 
asually  disappointing.  The  changes  are  generally  wide-spread,  and  fre- 
quently involve  almost  the  whole  alimentary  tract.  The  small  intestine 
usually  suffers  as  much  as  the  a)lon,  and  in  a  small  ])ropurtiuu  of  the  cases 
the  major  |)art  of  the  lesion  is  in  the  small  intestine. 

In  the  most  recent  autopsies  we  find  the  superficial  epithelium  for  the 
moot  j«art  gone.  Here  and  there  a  few  cells  may  be  seen  in  xitu.  The 
cells  lining  the  tubular  glands  at  their  mouths  have  likewise  largely  dis- 
appeanxl.     In  the  fundi  they  are  usually  present.     The  nuclei  of  the  cells 

I  which  n-main  stain  normally,  but  the  protoplasm  is  frequeutly  cloudy  and 
finely  granular, 
I  have  stained  quite  a  numl)er  of  these  specimens  for  bacteria.     The 
nile  is,  in  examinations  made  early,  to  find  them  upon  the  surface  only. 
As  we  have  previously  seen,  the  position  in  which  they  are  fouud  after  five 
or  six  hours  is  of  no  j.)ositive  significance.     In  the  single  vsam  of  cholera 
in&ntum  in  which  I  got  an  early  autopsy  I  found  the  whole  mucosa  filled 
in  nlaoes  with  small  diplococci.     A  single  case  admits  of  no  deductions. 
U.  Acute  Catarrhal  Inflammation,  with  lesions  other  than  a  loss  of 
Ithelium  (sixteen  ca.ses,  or  twcnty-thrre  per  cent,  of  the  fatal  cases).    These 
are  distinguished  clinically  iVom  the  foregoing  by  tlicir  longer  course, 
,e  overage  duration  being  about  a  week,  and  usually  by  a  continuous  ele- 
tion  of  temperature, — 101°  to  104°  F.    In  a  few  of  these  cases  there  was 
lower  course,  with  little  or  no  fever  after  the  onset.     This  course  was 
ore  ofttsn  neen  in  children  who  had  previously  8uflere<l  from  athrepsia. 
he  relative  frequency  <if  these  c-as*^  is  manifestly  not  roprcs<nted  by  the 
umber  of  autopsies,  since  d»e  largest  proportion  of  them    terniiuate  iu 
very. 

roM  AppenrmiTfJi. — As  in  all  other  varieties  of  intestinal  inflaninia- 
,  tlie  lower  ileum  and  the  colon  are  the  most  frequeutly  affected,  but 
Vol.  Ill— 'i 
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where  in  this  article.  The  nppoarances  in  Fever's  patches  are  similar  to 
those  ficen  in  the  solitary  lympii-itodules,  but  are  much  less  marked,  and 
frequently  are  absent  altogether. 

Tile  hhxxi-vessi'ls  take  an  a<'tive  part  in  this  process.  The  small  veins 
and  capillaries  of  the  submucosa  and  mucosa  are  gorged  with  blood.  In 
the  patches  of  intouae  congestion  these  dilated  vessels  occupy  a  large  part 
of  the  field.  Small  extravasations  are  ven.-  common,  and  occasionally  larger 
ones  are  seen.    There  are  no  essential  ciiangi»s  in  the  muscular  coats. 

This  variety,  except  in  its  very  severe  form,  which  is  not  very  common, 
presents  no  changes  tliat  cannot  w-adily  be  repaired.  New  epithelium  forms 
with  very  great  facility.  The  infiltration  of  cells  quickly  disappears  by 
abaorjitiiin  ;  the  most  persistent  change  is  usually  the  swelling  of  the 
lympli-nodtilcs,  which  litsts  a  long  time,  and  tliis  apj)ears  to  be  an  impor- 
tant factor  in  the  tendency  to  relapses  and  recurring  attacks.  The  inflam- 
matoiy  prtx^ss  is  not  likely  to  go  on  to  a  chronic  one  uuless  there  is  a 
continuance  of  the  exciting  cause  or  the  [wtient's  constitution  is  a  bad  one. 
The  ver\'  severe  forms  are  almost  certainly  fatal. 

III.  Inflammation  of  the  Ljnnph-Nodulee,  with  Ulceration  (Fol- 
licular Ulceration). — The  ca.ses  of  acute  inflammation  of  the  lymph-nodulcs 
which  do  not  terminate  in  ulceration  are  incliidcxl  with  those  of  csitarrlial 
inflanunation.  They  embrace  a  verj'  lai^e  projjortion  of  the  cases  which 
recover. 

Fi-equencif. — Excluding  cases  of  tuberculosis  of  the  intestines,  I  have 
met  with  follicular  uloers  in  twenty  out  of  seventy  fatal  cases,  or  in  nearly 
ono-thinl  of  tlie  autopsies  njxm  infants  dying  fmrn  diarrhwal  diseases. 
They  wetx;  never  seen  in  cases  which  had  la-stitl  k'ss  tlian  a  week,  and  not 
commonly  Ix'fure  the  latter  ]>art  of  the  second  week,  the  average  duration 
of  the  Ciist^  Ijcing  about  three  weeks.  In  the  fatal  cases  which  had  lasted 
more  than  two  weeks  the  proportion  of  those  with  follicular  iticcnition  was 
ver}'  much  gresiter. 

Clinically  these  cases  run  a  slower  course  than  the  other  varieties  ;  the 
stomach  is  less  frequently  involvefl ;  there  is  not  usually  any  markeil  con- 
tinuous rise  in  temperature;  bhMxl  in  tlic  stools  is  quite  exii'ptioiud. 

irroM  Appearntieet. — Situatkm. — Of  twenty  cases  in  which  follicidar 
ulcers  were  fnuiid,  they  were  in  the  small  intestine  alone  in  lint  two  cases; 
in  the  small  intestine  and  the  colon  iu  three  cases;  in  the  remainder  tliey 
were  situated  only  in  the  colon.  When  in  the  small  intestine  they  were 
never  seen  except  in  the  lower  ileum,  Occa.«innally  ulceration  is  seen  in 
one  or  two  of  the  nodules  of  a  Peyers  [Mitch.  Of  those  limited  to  the 
colon,  there  were  ulcers  in  the  whole  extent  in  aljout  one-half  the  cases ;  in 
the  reniainiler  they  were  in  the  lower  half  only.  The  de<^ix¥t  ulcers  were 
seen  in  the  order  of  fr«]iicney  in  the  descending  i-olon,  the  sigmoid  flexure, 
the  transverse  colon,  an<l  the  rectum.  When  ulcers  were  present  throughout 
the  colon,  they  were  almost  invariably  smaller  and  more  superficial  in  the 
upper  than  iu  the  lower  half. 
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HntmPLAsiA  o7  rat  LYMm-NoDVLia  (Solttary  FoLLin.o)  op  trc  Colon. 

JfMory— KcTer  any  acute  diarrhoea:  until  five  montha  old  almn«t  all  atoola  were 
I  or  brown .  and  contained  mucus :  general  health  wag  not  afleclcd.  Died  of  acute 
pntwrnonia,  at  ten  months,  without  Intestinal  symptoms. 

ytu/o/nv— Twenty ^dx  houre.  Very  marked  swvlltni;  of  Milltnry  lymph-nodule* 
lliiMUKliuut  colon.     The  picture  gives  a  very  accurate  idea  of  the  upiM.'Hrunee. 

rur  micnacoplcal  examination,  compare  Fig.  1. 


PnoTo.  IT. 


EsuacED  LvMrii-NoDi-LKS  (Solitahy  FullicLM)  of  the  Colon. 

Th*  Ifmph-nodnlcs  «rp  very  miifh  ciilnrce<l  and  prt^JccL  They  show  a  coiitrBl  pit 
or  S*pns»lnn  lintc  pnnuch  to  admit  the  point  of  n  rmall  probe.  Thl»  »i)|)oiirmice  Is  liuo 
a)aBo>t  rnllrdy  lo  piKt-mort«m  changt's,  btil  ivsctnblci  closely  the  beginning  or  foUlc- 
ntar  nWriL 

JXUory.— rrom  Mmo  caic  ■*  Photo.  I. 


PnoTO.  III. 


tflPERFIlIAL  lUEHS  OP  TIIK  ToLOS. 


//uCury.— Nine  month>  oM ;  continuous  Intestinal  Kyinptnnu  linecndays:  tempera- 
tarr,  10l»  In  l»2°  F. ;  rtooU  green,  yellow.  niuroiis,an<l  olTcnsivi-. 

Aulottirit.—Tv(vuiy-f\\'ti  huura.  S;tiHTtU*ial  nlrors  tlirmiKhoiit  colon;  nn  deep  nloers. 
PlioU).  Is  rrom  <les*'cudlng  colon.  At  llie  im'ildle  ami  Iuwlt  p«>rlion!«  of  the  spi'ctmen  lire 
■mttll  eirculiir  uleerr,  a<  nt  P  Ami  lY.  At  the  centre  of  eiich  one  n  .iniiill  pmjecthii];  no.l- 
ulc  in  •Mn,— Ihc  soliwrj'  follicle.  At  1>"  two  single  ulcers  have  conleaceil ;  fit  fl  live  liuvo 
cu&U-mhhI.  formini;  a  thHllow.  IrrcKulnr  ulcer.  The  upixT  imrt  of  the  »i»?clinen  tihows  a 
Tery  Urjse  nicer.  C,  C".  alxint  one  nml  n  half  Inches  Iimg  oiul  the  width  of  the  ifiit.  evl- 
drntly  fnim  a  coalescence  of  many  snuill  ones.  At  A  only  l.tasinnll  I.<lnnd  of  the  nluco^a 
•«D.  The  small,  grauular  bodieii  «<■»  in  the  fliKir  of  the  lurgc  ulcer  are  tolitary  lympli- 
,  |»dale«. 

For  mlcnaopical  appearance*,  compare  Fig.  4. 


SorEKncuL  VvcfjLS  of  the  Colon. 


aUoiy.—'Deiictte.  hund-fed  child,  two  montba  old ;  ill  two  weeks ;  temperature,  Vfi 
to  WW>  V  ;  no  hloo<i  in  (tools. 

—Twenty-four  hours.  CMarrhal  in  fittmmallon  in  lower  Ileum,  but  no  ulrers. 
In  '  involved,  and  closely  rctenihled  sjiocinien  shown  In  pliotontraph.  II  Is  flllfil 

«  tin  rr'.-L'uiur,  worni-fatcn  ulcerf'.  noiieof  whk'h  ROtUwinT  thftn  the  mucous  niembnmc. 
At  tile  bollom  nf  the  ulcers  snifiU.  projecting,  seed-like  bodlei  an'  secii,— the  solitary 
The  fonuallon  of  those  ulcers  U  similar  to  ihut  shown  In  I'boto.  111. 


Photo.  V. 


S      S 


Photo.  VT. 


Deep  Slououino  Ulcers  ur  the  Cou)N. 

From  same  cufe  «s  I'bolti.  V.  The  ispcelmcii  here  ehDwn  is  Ihe  transverse  colon. 
l^rire  nutged  ulrera  arc  seen,  with  slmiglis  Imnging  ftom  tliclr  surfat-e.  Wliere  elnuglis 
h«Te  sctNiratcil,  at  A  and  A',  the  transverse  Ktrlalloivs  of  llie  clrciil'ir  miisriilor  coat 
*re  plainly  seen.  No  perroratiuns  were  presfiU.  Muny  ftniall,  circular  ulcers  are  seen, 
r«xenibllng  the  smallest  In  I'hoto.  V. 

The  mlcroacupc  sbuwcd  no  fibrin  in  the  exudation. 


Photo.  VIT. 


CRorrors  Inflammation  ok  the  Ileum. 

HUbirj/.— Delicate  child,  eleven  months  iiM :  mild  diarrhn*  two  wcclci!:  witl)oat 
Ibvrr :  acute,  aerere  cymptoma  twelve  days ;  temperature,  100°  to  l(i2.ri°  P. ;  stmls  green, 
muooa<,  no  blood. 

J iiiop«y.— Twenty-three  houni.  riilmotiar}'  tuberculosis.  I^ealnns  of  inteslinu  in- 
toItc  laul  fool  of  ileum  and  whole  colon.  The  photograph  is  of  a  specimen  from  the 
rer  ileum,  and  shows  the  ahnipt  Icmiinntion  of  the  lesion.  The  upper  half  of  the 
cimen  shows  normal  smnll  intestine.  I'oycr^  pfttcht;.**  being  foen  nt  A  and  II.  The 
prer  half  ihowr  Intense  Inliainmatory  changes.  The  intestine  licre  hils  much  thick- 
ened, inlcntcijr  congested,  and  llie  surface  hail  a  rough,  granular  appearance,  which  la 
terj  well  shown.  No  pscudo-memhrano  could  Ix'  seen  tiy  the  naked  eye,  but  tlie  micro- 
scope showed  quite  an  ainindant  tiiirinnus  layer  upon  llie  surface. 
The  mlcnacoplcal  ui>peiu'uncca  rcaembled  those  uf  Kig.  9. 
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I  In  the  early  stage  these  ulcere  apjiear  as  tinv  excavations  at  the  summit 
of  the  prominent,  projecting  lymph-niKluIe  (solitary  follicle).  This  pit-like 
depression  admits  a  fine  probe.  An  exactly  similar  apjwarauce  is  seen  as  a 
result  of  pfjst-mortem  changes  in  late  autopsies  in  intestines  where  there 
has  been  nothing  but  hyperplasia  of  the  nodules  during  life.  (.See  Photos. 
I.  and  II.) 

Later  the  whole  nodule  may  be  destroyed  by  uk-cration,  leaving  a  small 
deep  ulcer  about  one-twelfth  of  an  inch  in  diameter  iTnching  into  the  sub- 
muoosa,  its  orifice  being  somewhat  narrowed.  Finally  tlie  ulcer  extends  in 
the  8ubmuci>sa,  undermining  the  mucosa,  which  perishes  as  its  nutrition  is 
ciit  off.  The  usual  size  of  the  fiilly-formed  ulcers  is  from  one^twelfth  to 
one-fourth  of  an  inch.  (See  Photo.  V.)  By  tlie  coalescence  of  several  of 
these  in  the  manner  just  indicated,  extensive  ulcers,  an  inch  or  more  in 
diameter,  sometimes  form.  At  the  bottom  of  these  larger  ulc«r8  the  trans- 
verse strife  of  the  circular  muscular  coat  are  often  plainly  seen.  (Sc-c  Photo. 
\^.)  It  is  exceedingly  doubtful  if  perforation  ever  occurs  in  children  from 
these  ulcers.  They  have  always  overhanging,  never  lievcUed,  edges ;  the 
smaller  ones  are  circular,  and  when  closely  set  give  the  intestine  a  sieve- 
like appearance. 

There  is  another  variety  of  ulcers  which  differs  in  some  marked  features 
from  those  just  descrilied,  but,  as  the  starting-point  seems  to  be  tlie  lymph- 
nodules  (solitary  follicles),  I  have  included  them  with  the  follicular  ulcers. 
I  have  seen  but  tliree  well-marked  cases. 

These  ulcers  are  superficial,  never  involving  anything  but  the  mucosa. 
They  arc  at  first  small,  and  cnmsist  in  a  destruction  of  tlie  mucctsa  inmiedi- 
ately  overlying  the  solitarj'  follicle.  When  a  little  larger  they  are  circular, 
and  show  in  the  centre  a  small,  slightly-projecting,  seed-like  body,  which  is 
the  follicle.  Deep  ulceration  of  the  follicle  does  not  occur,  yet  the  idcers 
readily  coalesce  and  form  large  ones,  sometimes  two  or  three  inches  wide. 
But  even  these  lai^e  xdoers  do  not  go  deeper  than  the  mucosa.  Ulcers 
identical  with  the  smaller  ones  I  have  several  times  seen  in  the  ascending 
ooIoD  when  the  common  deep  follicular  ulcers  existed  in  the  lower  portion 
of  the  large  intestine.  This  fact  and  the  entire  absence  of  fibrin  liave  led 
me  to  class  these  broad  superficial  ulcers  with  the  follicular  ones,  rather 
than  as  crouiwus,  although  they  have  some  features  which  suggest  the  latter 
origin. 

Photo.  V.  is  a  typical  illustration  of  the  deep  ulcers,  both  as  to  size 
and  distribution.  Photo.  VI.  slmwf?  large  undermining  ulcers  which  have 
had  their  bc-ginning  in  deep  follicular  ulcers.  Murc  or  less  sloughing  has 
ocxmrred  in  this  case.  This  is  the  only  instance  of  extensive  slougliiug  I 
have  met  with. 

iKjth  varieties  of  the  superficial  ulcers  are  shown  in  Photo.  III. 

In  Photo.  IV.  the  same  process  of  superficial  ulceration  about  the  soli- 
tary lymph-foil  ides  is  seen,  giving  the  mucous  membrane  a  peculiar  worm- 
caien  appearance.     Closer  examination   shows  in  these  specimens  at  the 
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centre  or  at  the  bottom  of  the  ulcers  a  small  seed-like  body,  which  is  the 
Irmpb-uodule. 

Jfuroteopical  Appearances. — ^The  lymph-nodules  swell,  principally 
from  the  accumulation  within  them  of  round  cells.  In  some  of  the  cases 
epithelioid  cells  are  also  seen.  This  swelling  causes  an  elevation  of  tlie 
whole  mucosa  at  the  jwint  where  it  overlies  the  nodule.  (Figs.  1  and  2.) 
The  next  c4iange  usually  is  a  destruction  of  tlie  epithelial  covering  upon 
like  summit  of  the  nodule.  Softening  now  be^'ns  at  the  apex  and  extends 
dowuwanl ;  the  reticulum  of  the  nodule  breaking  down,  the  round  cells 
•etvpe  as  pus  into  the  intestine.  (Fig.  2,  F.)  Sometimes  softening  b^ns 
at  the  ivntre  of  the  nodule  and  rupture  occurs.  The  destruction  of  the 
whole  niniule  leaves  behind  a  tiny  cavity,  which  is  the  follicular  ulcer. 
At  tirst  the  ulcers  correspond  in  size  to  the  nodule,  but  the  adjacent  tissue 
bii:»  mtwiwhile  become  infiltrated  with  a  dense  accumulation  of  round  cells 
all  about  it,  and  this  tissue  becomes  necrotic.  The  ulcer  extends  chiefly  in 
Uk'  :!U.tbmui<ous  coat.  The  overlying  mucosa  may  slough  or  fall  in  upon  the 
musitHiIar  layer.  The  ulcers  have  now  quite  a  wide  base  and  a  constricted 
«>ritkv.  (Fig.  3,  F.)  These  may  extend  to  form  large  sloughs  by  the 
(.\>al<.iAviKV  of  small  ulcers,  but  usually  do  not.  The  inflammatory  process 
i«  ii«r\-vr  limited  to  the  lymph-nodules ;  the  amount  of  other  change  found 
vk^^vtHb  ujKin  the  severity  and  very  mudi  upon  the  duration  of  the  process. 
lu  <.***v  dying  afl*r  a  week's  or  ten  days'  illness  we  usually  find  very 
lilUv*  v'iiangt^  in  the  mucosa,  and  in  the  submucosa  sometimes  none  and 
«^«itK'tiiut<!)  a  moderate  infiltration  of  round  cells,  especially  about  the  small 
vvi»w.    ^Kig.  2,  V,  V.) 

)n  tlu«>  which  have  lasted  three  or  four  weeks  we  commonly  find  all 
|l^>  !»«rtHH«rt>8  of  the  intestine  in  the  neighborhood  of  the  ulcers  invaded. 
I'th*  nuu\V'«  is  packed  with  new  round  cells,  separating  the  tubular  glands 
\«f  M«  *>mo  wvses  destroying  them  ;  and  all  about  the  ulcer  in  the  submucosa 
«ifv  «vU!»  in  great  numbers.  They  form  the  floor  of  the  ulcer,  and  may 
«|WV«<i  along  the  lymph-spaces  between  the  bundles  of  muscle-fibres  and 
♦>v«  infiltrate  the  muscular  coat.  (Fig.  3.)  The  ulcers  stop  almost  in- 
v*riably  at  the  circular  muscular  coat.  In  only  one  case  have  I  seen  any 
dfiXmction  of  this ;  jxjrforation  I  have  never  seen. 

Tlu>  Mnall  follicular  ulcers  may  readily  be  confounded  with  the  simple 
|H*»t-nu»rtom  olianges  in  tiie  lymph-nodules.  (ComjMire  paragraph  on  ][x>st- 
mortom  changes.) 

The  nature  of  the  process  by  which  the  suix>rficial  ulcers  (Photo.  III.) 
arc  formetl  is  not  quite  so  clear.  The  inflammation  starts  evidently  from 
lymph-nodules.  There  seems  to  be  first  a  sloughing  of  the  mucosa  over- 
lying the  ntxlule,  and  the  process  extends  not  deeply  into  the  nodulebut 
laterally  in  the  mucosa ;  the  lai^e  ulcers  fonn  by  a  coalescence  of  the  small 
circular  ones,  by  a  continuance  of  the  same  necrotic  prwess.  The  submu- 
cosa beneath  these  ulcers  is  densely  packed  with  round  cells,  but  never 
seems  to  be  involved  in  the  destructive  process.    (See  Fig.  4.)     These  cases 
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CiiRoMC  Hyfesplasu  of  Lymph-Nodi'LEs  ok  Colox. 

ITiAirT.— VellnourUlicd  iiibnt,  tt'ii  months  old :  die<l  uf  arutc  piiciuuuiiin  without  inlenlltifi)  rotn- 
•j  duonir  dy«pcptic  cntarrh  from  birth  till  five  months  old ;  nunicd  by  mother :  stooln  bct'iinio 
11n*atineiit,  and  were  ko  till  death. 
-Twciily-?-Jx  hourv    Small  lntu>tlne  normnl;  whole  colon  slinwed  marked  eDlargemont 
'  if Itat^nwIiilM ;  gn»s  apiionrances  thown  in  Photos.  J.  and  II. 

T)iml!Ui|>li-nMlul«i  inolilary  follicle*),  F.  f,  and  F",  are  shown.    Tlioy  arc  iilike  in  slic  and  filtua- 

U«id;  Uw  liitlbrence  in  upiH^araiico  dofiends  on  Ihe  direction  oT  the  st^ettoii.    The  nodule  at  F  i%  rut 

UiTnib  Uwrmlrc :  the  otlicrrs  near  their  marpinii.    The  uiui  um  .1  iia.«  ijtan  linid  Uj-  the  swollen  imd- 

Hwramniitof  the  Inrgot  nodide,  F,  has  t>een  ero<led,  forming  the  cenlrnl  pit-like  deprvAsion 

Ik  mnfiKidiilen  in  Pholo.  II.     It  is  a  jiosl-niortera  change,  but  closely  rt'.«onit>le»  coninienciiig 

rOUwr  pt»t-mort«m  channrvs  shown  are  the  Ickss  uf  siifierlloial  epithelium  nnd  the  failing  out 

tlinndi  ot  T,  T,  T.    The  sulmoR-osa  Ois  nonnnl.    At  M  is  an  iirrideiiEiil  reiU,  scfMinilinf^ 

ttmti  I>  and  E.     V,  V,  arc  veins.    The  irregularity  in  liiu  tubular  glands  seen  in  the  righl 

Wirarilicinwingisdaetoasliglaobliquity  In  tbcinciion. 
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LrvrH-XoDviJi  OP  Coios  in  tub  Eably  Staob  op  Ulcebatios  (Follicvi^b  Clceb). 

"■'T.— Mlrate  child,  thirteen  months  old;  slight  diarrhoea  four  weeks:  acute  severe  symptomt 

i>  lemivraturc  101°  to  103°  F. :  all  stools  contained  traces  of  bUxiil ;  a  few  clots. 

'■'  T'*— Int»MiBc  (-ongcrtion  throuRhout colon  and  great  numlwrs  of  tilreuliirulcers  one  twelfth  inch 

•■■t«:  one  nf  thc!<' Is  shown  In  the  flguro.    /I, mucosa;  B,  muwulnris  nuicusa;:  ('.  submucosa; 

ir    y  i'.«._'<><idlnal  muscular  (section  in  transverse);  F.  foiliinlar  ulcer.    The  noilule  is  much 

ing,  breaking  down,  and  discharging  ilsclfinto  llie  intestine.    The  overlying  mu- 

vmI.    The  superficial  epithelium  is  gone.    The  tubular  glands  arc  essentially  nor- 

lai  H  thuir  Imia^  and  just  above  the  mimcularis  mucostc  Is  seen  a  m'Hlerate*ccll-inflltratlon,  which 

MaMrllxd  JosI  li«neHlli  the  mus<'ulari^.    Then?  are  also  nests  of  new  cells  about  the  small  blood- 

•  r.  r,  etc.    Tlie  Tcssel  tu  the  led  of  the  drawing  U  cut  lougltudlnally. 
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JliJtorp. — Tliirtctn  mnntbs  old;  severe  contlmidus  itiU'slinal  synipttims  three  weeks;  110  blond  in 


Deep  Fou.icn,AR  Ulckb  or  Colow. 


Jtutaftrft. — Tlilrty-sli  hour?.  Xamerottfi  iilrrrs  thniUKhmu  puUm  ;  the  lanjesl  nearly  unc  hnlf  iiic-h 
In  diATtictcr  III  sfgiuold  flexure.  Tlie  dniw-jiij;  ts  of  ivtie  of  (lie  siniiMer  oik's,  .similar  lo  smaller  ones 
flSiown  III  Photo.  V.  ^i,  mueo.«a'.  i<*  iiiufieiiltiri.'';  f,  ^'Ubiiincowi;  /^,  trirciilar ;  A'.  loiiKlludtiml  iiitisiniltir; 
J',  <levp  ralUcular  ulecr:  F',  fupcrficial  ulwr.  All  tmeeof  lymiih-iitidiile  fniui  which  tlie  uleer  f  had 
its  oHkIii  has  di»ii>iH.'ar<*d ;  (he  de«(riietive  jirtiee.s^  ltA.<  extended  liUeriilly  Id  (iu' M(1imuoo.*.A.  and  the 
IHIM  I  w  is  f&lUnx  io  to  till  up  the  Kfvtiee.  The  hase  of  the  iileer  is  flileil  ivjdi  riiiiiid  eelln,  L".  L".  (Tell-inlil- 
traftioa  tuui  mlso  occurred]  In  the  lymph-siwieea  hetweeii  tlie  hiindles  nf  elrcular  muselc  fibrex  at  L\  1' ; 
ncsrts  of  cellA  are  al50  seen  in  ttie  musriihir  roa(  at  J.,  /...  /''  Im  n  i>iiper1ielal  uleer  fnimed  hy  destniettrm 
of  Xttc  mucosal  overlying  the  iiodnlc.    At  //  (he  iiiinosa  hiut  Imiseiici!  from  the siiliniuco.sa. 

Tl»r  mueoso  Is  extensively  idliltrnled  with  round  eclln.  Tlie  tiitmlar  ^lund.s  in  wiiiie  pltteei*  have 
heen  oorapresscd  and  destniyed  :  id  others  (hey  nrp  djiuied  iirul  lillod  wilii  new  tvllit.  N'e.^ts  uf  ecll.s  iiro 
aecn  in  nuuif  places  about  the  amull  veiii.i  I'.    The  wlnde  inle«iliiid  wall  H  Involved. 
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W^srK.— Infant  neven  months  old:  i-ontlduods  severe  liitcstliml  symptomii  for  four  weeka 
y4ii«€i|Wjf.— Thirty-three  hourn.  fleers  lliroiiKlunit  eoloji ;  larRest  in  de.scendliig  tolnn  and  rectum. 
Tbe  gTr>«  appearaiieet  of  similar  nlecrs  are  shown  in  Photo  ill.,  r,  ami  I'hoto.  IV.  One  edge  of  a 
l>ru»<l  aballow  iilecr  isthnwn  in  (he  drawld^.  Only  at  the  extreme  leil.  ,t,  doe.i  the  mueosji  apfienr. 
Here  It  U  Innitrated  with  round  eells  add  shows  only  (\  few  n-nmins  of  tntiiilar  elands,  r.  T.  At  .V 
•  rmitscd  ftapncntofthc  mueoso  still  remains  ntlachcd.  The  submneofia,  C  !»  deds^^ly  imeked  with 
new  celliw  They  are  more  niimcrniis  in  tlie  U[>iier  part,  which  fonns  the  ba*?  nf  the  iileer.  Here  and 
OMffv  liiwanls  the  right  are  se«'n.  at  T.  T.  T.  small  remain.*  of  (nbnlor  glancla.  /"  is  a  lymph-nodule 
ritlmTf^i  and  beeltmlug  to  Eofteii.  The  museular  euaUi  D  and  £  are  normal.  The  ulcer  involvea  the 
1  only. 
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ACCTE  Catarruai,  Inflammation  of  Ilfaiu.  Milii  Foic». 

UvUary. — Nine  months  old;  previously  hcoltliy;  three  (InysRlck,  with  ncule  iiitc>tinol  symploms; 
terapcmtiire  WP  t<i  Itt'i"  K. 

,lM/i>jw^.— Twu  hours.  Acute  cnlarrhal  inflammnlinn  liintuglmtiL  grenler  pari  of  snuill  iiit*'«thic 
and  In  colon.  Peyer's  |>atchu9  acutely  coiiBctcl  mirt  nwoUeii,  (Section  shown  in  dniwini;  ii  from 
luwcr  llcnm. 

Ill  the  left  of  the  drawing  Sa  neon  the  edKC  of  a  Peyer's  patch  icreatly  swollen.  Among  the  otlier 
d^lMnf  <5i>ieaMC  shown  Is  ainiuttt  ciimi>lcle  loss  of  the  wiiierfliini  epithelini  hiyer,  this  being  prt?sontin 
place*  U  the  moutli."  of  tlie  tulmlnr  glands  Kvfiecini  Btlentinii  is  rnlii-it  to  llii'  epillii'llril  rhiiiiges,  tills 
l^tsig  ■  very  early  ftulop*iy.  In  sevend  pidrcs,  ns  at  h\  h\  tid>uiiir  t;iiind.H  Itnve  u]s(»  loosened  iind  ftiiien 
011L  TiKTe  if  a  niiMlenile  iiihitmtkin  ivitJi  new  rell'!  of  tile  entire  mueovn.  more  iimrkeil  near  the 
IVy^rV  |H»teh.    Thesul»mueoMi  and  nni^euliir  emit.*'  arc  nn'mnd. 

(Till!-  dmwiiig  ho-i  l«en  reduced  less  In  tlie  rcprmluctidii  tinin  the  nlliers,  except  Fig  8.) 
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An-TF.  rATARIlHAl.   iNn.AMMATIOW   OF  Il.F.fM. 

A&tory.— f^lx  montlu  old:  mild  diarrha-n  twelve  days,  severe  symptoms  six  doys,  with  liigb  Icm- 

Murv. 

.dKtofUj/-— Eight  honnt.  WHnde  cidoii  and  lower  two  feet  of  llcnm  involved.  Intestine  congested, 
nrollen.  and  much  thickened.  A  frmyish  exiidiUe  on  tlic  siirfacc  of  the  lower  Ileum  "  re.Henddin(; 
pERKlo-nicmbmne  "  The  drawing  shows  a  section  from  tills  rcKion.  A.  A,  is  tlie  exudation,  which  is 
r«mi|M»«>l  of  mucus  and  cells,  but  no  fibrin.  H  Is  tlio  superficial  eplthcilnl  layer,  the  arehct  of  wlilch  as 
It  cirrvrj  the  vllil  are  iroperfcotly  preserved  beneath  the  surfucc-cxudatlon.  V  is  the  mucosa;  the  tubu- 
lar elatiiU  ore  almost  all  seen.  It  is  thickened  chiefly  from  extciislvo  cell-lnflUratfoii.  whicli  la  seen 
ererxo'ierr,  but  here  and  there,  o-s  at  L,  L,  the  colls  are  so  numerous  as  almost  la  cRltcc  the  tubular 
gUuiil*  and  elsewbcn;  Ui  compress  them. 

Tlic  changes  are  almost  cxeltislrely  in  the  mucoaa.  In  (he  submneosa  only  a  few  new  cells  are  seen, 
cUcflr  •hiral  small  blood-vessels,  »«  at  V,  Y.  The  muscular  conts  F  and  //  ore  ncnnal.  /  U  the  sub- 
I  ounnecllve  tissue.    O  is  a  sympathetic  KangilDD. 
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Acute  Cat&ebual  Colitis,  Sevkiii: 

r. — Ten  innnlh^olr] ;  breail-fcd ;  previously  henllliy:  mhWcii  Invasion,  severe  symptoms :  lem- 
» lirj°  Ui  106°  F. :  i1e»lli  in  three  days. 
Attt^jyrif. — Ton  liourt.  ('AUrrliHl  inlliiinmiLliriii  in  lower  tmlf  nf  amaU  intestine  and  uiitile  rnion, 
.  intriife  In  lis  iowerportlon.  Tlie  drawliis  (mf  ii  specimen  frtim  tlie  rcetuin.  Tlienniensn,  J,i<lions 
■  fcrcst  fntlltntion  nf  iietr  relJ!',  willi  dcKlrtirlliiii  of  tiilmliir  i;litn<l!i:  in  jiIiiitsi  nnly  small  rcmiiinHiif 
Cittrse.  X,  T,  r.  are  left.  At  .Vi»  a  suivrflcial  enisl(in  nr  catarrhal  nicer.  Another  is  seen  near  the  right 
<-xtn:mllynrtbe  drawing.  The  «uperfieial  epithelium  It  gone,  except  at//,  where  It  1»  present  fornshort 
di»««nrc. 

T  ».„  oii.TMiereui,  r.  in  deJiwly  inflUrateil  wlUi  cells,  c^pe^■ittlIy  nt  Its  upper  imrt  and  alxint  the  sranll 
t,U<-  '.  •'.     I",  I",  ore  hliHidvcwels  plercliii;  the  muscular  coats     The  thlckcnliiKurihe  iiitcs- 

liti>  \)  duetoiunitralionof  ihesubniueosa.    /'*,/',  are  solitary  lympliiioduh'sniodemtvlysHullen. 
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i;nROKic  Catarrhal  Ixflaujiation  of  the  Ii.eim. 

#IJ<fri»jf.— Delicate  child,  thirteen  nrniths  old;  continuons  inlei>tlno1  symptoms  for  fmir  months; 
dolins  """  '*"  wecl(«  hliih  tempomtun-:  pro)rresslve  wn-slliig;  welRhl  Jiwl  hcfeiri'  ileutli.  olijht  imnnds. 

.jlMftij*^.— Thirty  hour^.  (iross  chancres  sliKht;  the  sci'll'm  Is  from  the  middle  iUnnn.  A  similor 
MiMMloa  «irte<I  thnmgh  aconsfdemhie  )inrt  of  the  small  inti'sline  IrrcKiilnrly  distribulcd,  and  also  In 
tlaesiomach.  SHisht  chnngo*  in  the  colon.  The  Usiims  alTect  the  miioisa,  .i,  nlmost  exclnslvely.  It  is 
■inrti  iKP'kPnol.lpeinii considerably  thieker  than  the nihernuits  combined  (compare  Fig.  fi).  The  lubu- 
tar  .  :       '•■  extensively  deslniyed,  some  remftlns  being  seen  at  T,  T,  T^  etc. ;  the  villi  scarcely  prc>Ject 

«l  t»  a  ver?' prent  increase  in  cells,  and  snme  new  connective  ti.^sue  in  Ihe  mnci>sn,    I.Arge 

aB|iiiini.>  .v^-*'U  are  seen  at  r,  C  The  suhmtnosa  is  ibiiiner  (han  normal,  and  contains  many  large 
MooiS-VCBWlt,  y,  y.  ANxil  some  of  them  a  sninll  Iiurca.w  of  cells  is  seen.  CI,  O,  are  sympathelic  gan- 
fjte.    The  rouaeulu  coats  E,  F,  are  ft  little  thinner  than  normal. 

(Tula  dmwlng  bu  been  reduced  le«  in  the  reproduction  tbon  the  others,  except  Fig.  5.) 
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CBOCrOUS  INFLAUMATION  OF  THE  COLON. 

fliMnry.— Foartecn  monUiii  old;  ill  nine  days;  temperature  101°  to  I0ij°  F.;  all  flotils  conlalning 
I.  some  mulU  clots, 
^iitojwy.— Thcny*lx  Iiohr.  LesfoiiK  In  lower  ileum  and  whole  wlon ;  Krcnt  IhinkeiiiiiG  of  intt-stine 
|«n4  paeudo-mcinbrRnc  In  j>l«er« ;  mr*t  marked  ehRnscs  in  iL-ifnilint!  culiin,  fnnn  wliicli  tlie  siK'cinicn 
latiomi  In  the  drawing  is  taken.  M,  if,  is  the  pBcudo-memtirane,  compoRtxi  cliifHy  of  Kruniiliir  flhrln. 
j  Tbe  ma€yjsa,"yl,  shows  dense  Inflltrnilon  oT  rells,  so  jtrvnt  thivt  tubular  Klands  are  almost  tiilirely  de- 
I  iBroyvd.  nnall  remains  only  beiiiR  wen  at  T,  T.  In  tin?  rit?ht  of  thii  drawing  the  niu.scnlaris  iniu-t>sa  Is 
I  obliterated.  It  iRSven  In  the  lei^  at  S.  The  siihiiincijeia,  r,  t.s  greatly  thickened:  thi.s  Is  i>artty  duo 
'  to  the  Kreal  arcumulation  n(  r.Miiid  r«!ls  ^een  quite  to  the  musctilnr  vuni.  hnt  chiefly  to  flhrln.  « lilch  the 
I  kfacb  power  shows  to  infiltrate  this  coat  everywhere,  and  also  Ihe  nmrosa.  There  are  kct-nniitlntionR 
^of  oirlls  at  L,  L,  in  Ihe  tntiu'Ular  coats.  V.  1'.  arefimuli  vesHeb  with  xotte^  oreelMnflUratlini  ahont  thf  ni. 
t  »iUUry  lymphnrHlute  covered  by  the  paeudo-mcmbrane,  but  breaking  duwn  In  iL^  centre.  0,  O, 
I  itnn(«tbeUc  ganglia. 
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do  not  api>«ir  to  mc  to  bo  croupous,  for  the  reasou  tliat  I  liave  never  been 
aUctotiuil  any  fibriu  in  tlie  cxuilatiou  elsewhere,  aiul  notliing  ei  mi  parable 
in  any  way  to  them  has  been  seen  in  any  of  the  crr^upous  eases  examined. 

The  mixle  of  healinji;  of  the  foilienlar  ultx-rs  will  be  consideretl  among 
the  iwioDS  of  chronic  inflammation  of  the  intestine.  This  termination  is, 
unfortunately,  a  rare  one.  I  have  seen  only  thi-ee  cases  in  which  healing  or 
\M.\(i  ulcers  were  found  in  the  intestines  in  children.  Ulcerative  inilam- 
matiou  tiien  is  almost  always  fatal. 

rV^  Acute  Croupous  Inflammation. — This  is  the  mtist  severe  form 
of  intestiiuil  inflammation  seen  in  children.  The  terms  *' croiijKiUs"  and 
"diplitiieritic"  are  haixlly  descriptive,  for  the  proc^-ss  differs  ([iiite  materially 
frum  what  is  described  as  occurrinj;  among  adults. 

FrcqMitcif. — This  lesion  was  found  iu  nine  out  of  seventy  fatal  cases. 
It  is  usually  primary,  bi'ing  a  very  rare  complication  of  dijihtlieria  of  the 
phttniu.x,  The  only  instance  I  have  seen  was  a  speeimtii  pri'seutitl  by 
Dr.  Sellew "  to  the  New  York  Pathological  Society. 

Clinically,  this  forni  usually  runs  a  .sluvrt,  intense  course,  with  a  contin- 
uous tcni|)erature  which  is  mu<lcrately  high,  .sevei-e  genenil  syniptom.s,  and 
dotb  generally  iu  eight  or  ten  days.  The  shortest  case  I  liave  seen  lasted 
six  days.    If  recovery  takes  pliM*,  it  is  tmly  iifbr  a  very  jnolnngcil  illness. 

Grom  Appearances. — There  is  visible  to  the  naked  eye  very  little  pseudo- 
merahraue  and  no  deep  sloughing.  The  lesion  affects  with  remarkable  uni- 
formity the  last  two  or  three  feet  of  the  ileum  and  t!ie  whole  colon.  It  is 
exwaiingly  rare  to  meet  with  any  marked  lesions  liigh  up  in  the  small  in- 
testine. The  most  marked  changes  are  usually  in  the  iieighliorhofKl  of  the 
il«KJecal  valve.  They  are  <piite  as  severe  in  the  ileum  as  in  the  colon,  but 
the  process  stojw  very  abruptly.  (Sec  Photo.  VII.)  Oflen  within  a  few 
indies  we  have  a  transition  from  a  jwrt  the  seat  of  intense  iiiHaniniation 
to  a  nearly  normal  intestine.  Next  to  the  csecal  region  the  most  severe 
I'siuiiR  ai-e  usually  found  in  the  sigmoid  flexure  and  the  rectum. 

Tlio  intestinal  wjuteuts  are  usually  green  or  grtrnisli-brown  mucus  and 
fwal  masaea  mixed  with  remains  of  fotxl ;  occasionally  they  are  of  a  browa 
inffitk-nrround  color,  almost  never  bloody.  Tliero  is  but  little  gas  iu  the 
"'I'lU,  and  of^en  it  is  nearly  empty  throughout. 

The  intestinal  wall  is  firm  and  stiff,  and  is  from  two  to  four  times  tlie 
Doniial  thickness.  It  is  not  thrown  into  dtrp  ti>Kln,  as  is  healtiiy  inti^tine 
whcu  cm])tv.  It  is  very  rare  to  (lud  false  membrane  that  can  l>e  stripjK'd 
"ITiu  patches  of  any  considerable  size.  Where  membrane  exists,  the  color 
isairrayish  green,  and  the  surface  is  of^en  fi.ssui-ed,  giving  a  lobulatwl  ap- 
peamnce.  In  the  jtarts  where  no  pseudo-membrane  can  Ik>  seeai,  the  surfii(?e 
if  u.tually  of  an  intense  ivtl  color,  and  is  i-ough  and  granular,  in  striking  con- 
Iraist  to  the  normal  glistening  apjKaranoe.  (See  Photo.  VII.)  Here  and 
tltePi'  i<mall  extravasations  of  Idowl  i-an  be  seen  in  the  nuicous  membrane, 
the  largest  of  which  may  Ix?  half  an  inch  long.  Peyor's  patches  and  the 
folilary  lymph-nwlules  of  the  intestine  are  indistinct,  and  often  cannot  be 
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rvr  tui  rae  villi  be  seen  in  tlie  ileum.    There  are  rarely 
V  Tte  xik«d  eve,  unless  this  process  is  complicated  by 
.  ...-«»   ..•.^au"u.  ^aa-Q  K  uncommon. 

..;i<-.«.u    at  »:n.'i»f  ■-■vlon  is  involved,  the  lesions  differ  very  much  in 
^.«,    !   :i*  a:ft««c  rwaioosv  and  it  is  very  rare  to  find  pseudo-membrane 
. ..  T.;;^    u«    '!<teai&'«ibfe  area.     It  is  often  limited  to  a  few  inches.     In  a 
1  ;•  ii.>uiKl  a  coating  of  fibrin  on  the  peritoneal  surface  for 
.t..     rv>  small  intestine  above  the  lower  ileum  shows  no  con- 
ar  :<jaDi£t!!<^     It  may  present  the  changes  of  a  slight  catarrhal 
Mt  S?  vjuite  as  often  essentially  normal.     In  a  very  small 
,-«-». -«^u    I    :»»'  -■***  rtiexisting  inflammation  of  the  stomach  is  present. 

;«•-.«.••  i.«i*  I   .l.:>tirt«mnce8. — Under  the   microscope  the  changes  are 

^  -.i  .-  •>   i:jif««t.    There  is  a  dense  infiltration  of  the  mucosa  with  round 

-..^  KAi   isuJuN-  «.»f  the  submucosa  also;  there  is  wide-spread  and  often 

..    -    *>tr^v«.'.v'«  v»t'  the  tubular  glands ;  fibrin  coats  the  surface  in  a  few 

..•vjv  ij  uait^  Caere  is  none,  in  a  very  few  ca.ses  there  is  some  infiltration 

*<>,.. t    iKv*  ibe  ifct'per  tissues.     The  lymph-nodules  do  not  participate 

»>^  A-tl-iaiiltnitiou  is  a  marked  feature,  and  occurs  in  irr^ular  areas. 

.-.:  AUK-  VMA.x's  it  is  so  dense  as  to  efface  all  the  normal  elements  of  the 

•.•,««A<si  McwIvralK".    When  not  so  abundant,  the  cells  are  more  numerous  in 

tK    icHvr  iwrt  of  the  mucosa  than  in  the  lower :  they  compress  the  tubular 

.iti»»««is  oAro  vtiMsing  them  to  assume  a  flask-like  contour.     In  the  submu- 

o.»»  i-v  vvtU  are  etsjKvially  abundant  in  two  situations, — -just  beneath  the 

iutj4,'«'*ns  m»h\>s»s  and  about  the  small  veins.     Exceptionally  the  whole 

>noi«i!v\*«  «#  «k'nsely  juickcd  quite  to  the  muscular  coat.     Nests  of  cells 

■Mvtx  *v\H»  U'  Avn  in  the  muscular  layer  or  in  the  subserous  cellular  tissue. 

l*V>*"  xx^lfc  are  small  round  lymphoid  cells.     (See  Fig.  9.) 

Itn^  tulmlar  glands  in  places  are  entirely  destroyed,  not  a  vestige  re- 
sv*:»in>t  for  *»mo  little  distance.  In  other  places  we  see,  here  and  there, 
■iitw^  re«uains  of  these  structures, — usually  the  deejwr  parts,  those  more 
*t8{vrt\oial  luiving  disappeared.  In  still  other  places  we  see  them  widely 
M-t«rH{«\l  by  tlie  accumulation  of  cells,  and  variously  compressed  and 
d:--»jv»rtt>l. 

Whvre  the  tubular  glands  have  disapi^eared  entirely,  the  mucosa  is  filled 
with  jirouular  detritus  of  broken-down  cells,  round  cells  which  infiltrate 
»h<*  *Ksu>id  tissue  Ix'tween  the  glands,  and  sometimes  fibrin. 

Fibrin  is  stvn  in  most  cases  ujH)n  the  surface  only,  and  here  only  in 
vvrtain  jmrts  of  the  sixxnmen.  The  amount  is  usually  small;  in  some  we 
v««  A-jMwly  find  any.  Fibrin  is  often  found  under  tlic  microscope  in  the 
"Vt«»uular"  jwrta  of  the  specimen,  where  no  pseudonienibrane  could  be 
uu«\io  out  by  the  naked  eye.  In  a  few  cases  copulated  fibrin  is  seen  in  the 
«hUHhki\i  tissue  of  the  mucosa,  in  the  interstices  of  the  connective  tissue  of 
tlH»  subnuu>osa,  and  even  upon  the  peritoneal  surface.  The  pseudo-mem- 
l»wm»  U|K>n  the  surface  usually  amounts  to  about  one-fourth  the  thickness 
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of  flie  normal  muoosa.  It  is  made  cither  of  granular  fibrin  containing  btit 
few  wlls,  or  a  net-work  filled  with  rotintl  cells  and  ofteu  i-etl  blood-globiilcB. 
Bacteria  are  present,  Init  not  usually  numerous. 

Ii  is  to  the  dense  cell-infiltnitioii  of  the  submucosa,  and  the  coagulated 
fibrin  here,  with  usually  some  cedcraa,  that  the  chief  increase  in  thicknees 
of  the  intestine  is  due,  rather  than  to  the  pseudo-membrane  on  the  surface. 

The  musc-ular  coats  show  no  changes  beyond  round-celled  infiltration 
od,  More  rarely,  coagulated  fibrin. 

The  blood-vessels  arc  everywhere  gorge<l  with  bhxxl.  Sometimes  the 
mbmucoaa  seems  literally  filled  with  these  di.stended  vessels.  Even  the 
snnll  vessels  of  the  mucosa  are  greatly  increased  in  size.  In  many  cases  we 
find  smaller  or  larger  extravasations  of  red  blood-globules  into  the  mncosa 
or  the  submucosa. 

Sloughing,  with  the  formation  of  deep  ulcers,  I  have  never  seen  in  this 
piwea  in  children.  In  this  respect  there  is  a  striking  contrast  with  the 
idult  cases. 

There  is  hut  little  change  of  tlie  lymph-nodules  unless  they  have  been 
diMUed  preceding  the  croupous  inflammation.  In  these  instances  we  may 
hive  great  swelling  of  the  notlulcs,  and  even  the  formation  of  follicular 
ulotns;  bnt  this  combination  is  rare. 

Other  Lesions  present  ix  Cases  of  Acute  Diarriiceal  Dis- 
EA8i>. — Brai)i. — Xotwitlistanding  the  frinjuency  of  cerebral  symptoms,  it 
i»  verv  exceptional  to  find  any  sufficient  explanation  for  them  in  the  ap- 
ppamnccs  seen  at  the  autopsy.  Orcrlapping  of  the  Ixmes  of  the  skull  to  a 
slight  degree  is  oc<'asionally  seen  in  the  rn|>iilly-fatal  cases  in  very  young 
infiuits.  A  slight  increase  of  the  ceiTbro-s|)inal  fluid  is  not  uncummon,  but 
*ems  to  me  of  no  si>ecial  significance.  Throntbosis  of  the  sinuses  of  the 
•Inrs  I  have  ne\-er  seen,  although  others  have  dcscrilwl  it.  It  is  certainly 
Brt  «  frequent  lesion.  Congestion  of  the  brain  is  not  infrequently  seen  in 
™*<«'lyiug  with  high  tcmperatuR'  ami  convulsiitus,  l)ut  aiuirt  from  the  latter 
J^injHom  it  has  not  seemed  to  he  more  common  or  morc  striking  than  in 
tlie  generality  of  autopsies.  In  a  single  case  I  have  seen  a  very  marked 
insmia  of  the  brain  which  seemed  to  Ik-  the  explanation  of  the  cerebral 
"JDiptomR.  They  were  so  decidwl  in  this  |mtient  that  the  case  was  regarded 
M'jui'of  undoubte<l  mt'niiii:;itls.     The  brain  was  almost  blwidlfss. 

.Voiz/A. — The  catarrhal  and  follicular  forms  <jf  stomatitis  are  quite 
'fqiient.     They  are  discussed  under  symptomatology. 

iMiiffit. — Tul)en'ulosis  has  Ik-cu  met  with  in  several  cases  where  the 
Wents  died  of  intestinal  disease  in  no  way  conucctc<I  with  tulxTculosis. 
".V  far  the  most  frwpient  lesion  in  the  lungs  was  bi-oncho-juienmonia.  It 
*'W  present  in  one-sixth  of  all  the  eases.  In  the  cases  which  had  lasted 
''■n  ilnvs  or  over  it  was  ])rcsent  in  nearly  one-half  In  six  cases  it  was 
"'<'  immediate  cause  of  di>ath.  In  the  others  tiic  amount  of  pnctmionia 
**i<mall.  The  most  common  variety  is  a  subacute  forn)  which  develops 
in  tla- dependent  ixjrtions  of  both  lungs,  being  usually  mast  market!  in  the 
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^_,..^;_     :ic  A:u:e  form  was  seen  resulting  in  more  or 

^-.^  .«i^  a  _i  -jBe  or  more  lobes. 

-,»:.-      ..:,»:iainik:  ulcerative  colitis  I  liave  met  with  a 

_.  _:  i  a:-^  aUiccss  formed  iu  the  upper  lobe  of  the 

..;>:  ■  iLX^ssies  in  the  IxkIv,  and  no  tuberculosis. 

,     .i.    .    :ic  pneumonia  complicating  intestinal  disease. 

J.  — ..  itiitly  and  with  pi-ecisely  similar  appearances 

..^  ^'.t -Til  symptoms  and  course  are  similar.     More 

^f;    ;ijcs«  usually  hypostatic,  is  seen  in  nearly  every 

.       .--... r  jkvn  apart  from  pneumonia  or  tuberculosis. 
^~^  -  -iix*  is  ver)'  common. 

._^  .  >  jsiially  i>alc  and  trontractcd.     I  have  never  met 
.-►"^raiii^v  in  the  vndocaixlium,  pericardium,  or  heart- 

...  \-in  *va  in  about  ten  per  cent,  of  the  cases ;  they  were 

..  ■  »'Ji  in  the  short,  acute  cases.    They  are  multiple,  very 

•l».'j  -  '-'BO  case.     They  are  undoubtedly  produced  during 

iii«i  in."  i»f  "*>  pathological  importance. 

_^:,,.^-.:sI  |)oritonitis  was  never  seen,  nor  was  serous  transu- 

i^fZ^iHtd  ravity.     Ivocalizwl  plastic  peritonitis  was  met 

:u5t  . :'  iixm{K)US  inflammation. 

^.  •'  '  -  *;aiv  the  writings  of  Kjelll)erg*'  it  has  been  the  custom 

■A  .~s:  fniiuency  of  nephritis  in  these  cases.     My  own  obser- 

^  .vannnttl  his  results.    I  liavc  found  well-marked  nephritis 

~     "        .  .     .515^..    Cloudy  swelling  of  the  o]>ithelium  of  the  tubules  is 

Z'  j^.^  jwt  j«?n  in  almost  all  wises  where  the  temiKjraturc  lias 

•  ii:»£  tiw'  "*^8^  ^  ^  g''""P>  however,  the  renal  (changes  are 

"*     _ .  .^.^.ts  with  iu  pneumonia  or  in  any  other  acute  febrile  disease, 

"^.^  «   j:..wn>arked. 

'■    "       _T    -jj^,  ^.(itc  eases  there  have  been  no  constant  or  characteristic 
•■^-  •  \r&n  is  frequently  jKile,  but  in  all  other  n>siK«t3  normal. 

"'**'"      1     jj  small  number  of  wises  I  have  found  the  spleen  moder- 

.".      Lyj  jn  the  majority  there  is  nothing  abnormal  either  in  its 
*"\"*.".'":I5  j^iwral  appearance. 

^*    *    ".  1*  ^  \.s  microscopical  examinations  of  this  oi^an  have  not  been 

'     II  ases  it  is  impossible  to  state  the  exact  frequency  with  which 

'"^'^         •!   was  involved.     In  the  acute  <lcs<inamative  cases,  (changes  in 

"*      '       ■   ...««.  niiite  constant  and  closclv  resemblctl  those  seen  in  the 
.K   <v.'»U*'Il  were  4U"->-  _  •  11. 

•^  ■  X    f^g  or  three  instances  thev  were  more  pronounced  than  in 


' '   1  >     utc  catarrhal  eases  the  stomach  was  involvctl  in  about  one-half 
"         Tn  the  acute  croujKJUs  <«3es  and  in  the  <uses  of  follicular  ulcere- 
iilTJas  quite  exceptional  to  find  lesions  in  the  stomach 

u     i/eiij  Glatuh. These  lymph-nodes  are  involved  in  almost  every 
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oar.    Tn  the  most  recent  ones  they  are  red,  in  those  of  longer  duration 
•iinM-tiiucs  j>ale.     lu  no  instance  were  they  s<iftened  or  broken  down. 
Tlie  It-sions  of  tlic  skin  arv  cousideritl  among  tlie  symptoms. 
V.  Chronic    Inflammations    of    the    Intestine. — I    have    imhidod 
nudiT  tills  h«ul  several  varietit's  difftTing  quite  widely. 

1.  Cunoxic  IIyperplasl\.  of  the  LvMPii-NoDrLE.s. — This  may 
<wur  as  a  priniar)'  or  as  a  secondary  condition.  It  is  found  in  infants  who 
kvo  suffered  for  weeks  or  niuntlis  from  tlic  symptoms  knowu  as  chronic 
dv!>|)optic  catarrh,  ixvurrinjj  more  often  in  tlinso  who  are  iscbectie.  It  is 
tlw  seen  in  tli(»e  who  have  piwiously  suffered  from  reiK-ated  mild  attacks 
of  diarrlicea,  and  suuictimes  when  there  is  a  history  of  antecedent  severe 
diarrhcea.  The  lesion  is  ap|>arpntly  not  of  so  much  importance  pir  se  as  in 
its  n'lation  to  acute  iiilliinnriation  and  ulci-rati«)U  of  tire  lytn|)h-uoilnlcs.  A 
study  of  the  clinical  historj'  of  these  ca-ses  seems  to  show  that  the  existence 
of  those  swollen  lympli-nrKlulcs  pitilispixKcs  strongly  to  follicidar  ulccnitinn. 
The  gross  ap|)earanccs  of  these  enlarged  lymph-noilules  have  already 
bfPD  dwcribed  under  acute  catarrhal  inflammation.  lu  those  occurring 
tliiwiy  they  are  usually  mfire  of  a  yellowish  eohjr.  Thty  are  found  alnnjst 
ndusively  in  the  colon,  those  of  the  small  intestine  and  Peyer's  patches 
|i»rii(i|jating  but  rarely.     (See  Photos.  I.  and  II.) 

I'i^rnientation  occurs  in  a  few  of  these  c«.ses,  but  in  most  it  is  absent. 
Tlwre  may  l»e  s<jme  slight  ctingestion  of  the  mucous  mend>raue,  but  nothing 
of  Bny  moment. 

Micixjecopijally,  tliere  is  seen  chiefly  an  enormous  increase  in  the  num- 
ber of  cells  of  which  these  nodules  are  largely  made  up.  The  swollen 
Bodulei  rai*'  the  nuicosa  and  crowd  tiie  tubular  glands  aside,  infiltrating 
tie  tissues  immaliately  overlying  them.  (See  Fig.  1.)  Otherwise  there  are 
Ho  iiit4«tinal  changes  iK-loiigiug  to  this  conditiim.  Oiieo  ]>nKlnewl,  these 
kypcqilastic  nodules  are  very  shiw  in  disapix-aring :  they  may  last  in- 
definitely. I  have  found  them  in  one  case  five  months  after  the  cessation 
of  all  symptoms. 

The  lymph-ntxlcs  lying  in  the  inescnterj'  (mesenteric  glands)  are  invari- 
»b!y  found  to  be  swollen,  and  fretjucntly  reach  the  size  of  an  inch  in  length 
and  lialf  an  inch  in  thickness.  Tliey  are  generally  of  a  pak^-gray  color. 
MioxstMjpii'ally  they  give  the  usual  appe'aran<'e  of  swollen  lymph-nodules 
elsewhere  in  the  Ixxly.     They  show  no  tendency  to  caseation  or  abscess. 

2.  Chroxic  Catabrhai.  Inflammatiun  following  the  Acxte 
Form. — This  lesion  is  not  nearly  so  frequent  as  might  be  supjwscd  from 
ciiui<id  ol)servation.  In  a  great  numl>er  of  the  cas«.*s  wiierc  acute  attauks 
have  been  followed  by  more  or  less  |)ersistent  intestinal  symptoms,  we  find 
little  ehie  than  the  by|)er])la><ia  of  the  lytn|)li-uodLiles  just  descrilMxI.  As  in 
the  acute  catarrhal  variety,  this  lesion  is  more  likely  to  involve  tlie  small 
intestine  than  are  wmo  of  tiie  other  pathological  prcK?esses.  It  is  likely  to  be 
wide-fkpread,  although  diHt-ring  very  much  in  intensity  in  ditfcnMit  regirms. 
Groat  Ajj/ioiranccH. — These  are  not  characteristic,  and  dift'er  so  little 
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from  thoee  of  normal  intostiue  that  they  may  be  easily  overlooked.  Cloaer 
examination  of  the  pmall  intestine  may  sliow  to  the  iiakwl  eye,  but  it  is 
better  seen  with  a  lens,  tiiat  the  villi  are  mneh  less  distinct  than  normal, 
and  in  plm^es  are  wanting  altogether.  The  intestine  may  be  distended  nntil 
it  is  as  thin  as  i>arfimiont,  or  it  may  Ije  tliicker  and  firmer  than  normal. 
There  is  no  recent  rwngeation,  tlie  usual  color  being  slate-color  or  gray. 
Sometimes  dark  streaks  of  pigmentation  are  seen  in  the  general  mucous 
membrane ;  at  other  times  tliis  is  limited  to  the  Peyer's  patches  and  the 
solitary  lymph-nodnles. 

Peyer's  patches  are  not  often  enlarged,  and  they  may  even  be  leas 
prominent  than  normal.  The  s<ilitary  lymph-nodules  in  the  colon  usually 
show  more  or  less  enlargement,  but  no  ulceration.  The  mesenteric  lymph- 
nodes  are  always  enlarge*!,  but  usually  pale. 

Mierom'opical  Appewancea. — These  are  striking,  and  are  often  a  great 
surprise  wlicii  sh  little  chatige  has  been  seen  in  the  gross  si>eoimen.  The 
lesion  is  essentially  one  of  tiie  mucosa  ;  the  essential  features  are  a  disappear- 
ance of  very  many  of  the  tubular  glands,  and,  in  the  small  intestine,  of 
the  villi  also;  a  %-er\'  great  proliferation  of  cells  in  the  adenoid  tissue  of 
the  muc(jsa,  and,  if  the  disea.se  has  existetl  long  enough,  a  production  of 
new  connective  tissue.     (Fig.  8.) 

The  lesions  are  found  irregularly  distributed ;  in  places  there  may  be 
complete  obliteration  of  the  normal  elements  of  the  mucosa,  while  in  others 
they  are  very  little  altered.  Tlie  su])crficial  epitliclium  is  often  entirely 
gone  for  a  considerai>Ie  extent.  If  the  reparative  process  has  begun,  in 
certain  parts  it  may  have  been  piM'fwtly  rej>roducerl. 

The  tubular  glancls  are  small,  often  comjiletely  destroyed  ;  in  other 
places  there  are  seen  here  and  there  remains  of  these  stnictures  displaced, 
ci»mpi*e8sed,  and  variously  distorted  by  the  inflammatory  prwlucts.  In  the 
regions  most  affected  the  villi  have  ceased  to  projtrt  much  above  the  rest 
of  the  mucosa,  and  have  the  appearance  of  being  matted  into  the  mass 
of  inrtamiuatorv  materials,  so  that  all  trace  of  their  original  contour  is  lost-. 
But  a  little  distance  from  these  areas  we  may  find  others  in  which  the 
changes  are  slight. 

There  is  a  very  marked  infiltration  of  the  mucosa  with  round  cells,  but 
the  submucosa  is  usually  free  frimi  them.  The  mucosa  is  made  up  of  these 
cells,  the  remains  of  villi  and  tubular  glands,  dilatwl  blocKl-vessels,  the 
normal  reticvilum  of  the  adenoid  tissue,  and,  if  the  lesions  are  old,  new  con- 
nc<-'tive  tissue  has  ftrmed.  As  Winidward"  h;is  obsorvwl,  it  takes  a  very 
long  time  for  connective  tissue  to  form  in  these  cai-es,  cfintrasting  in  a  striking 
way  with  the  rapidity  with  which  it  develops  in  the  healing  of  nlcers. 

Tile  stibmuoosa  is  usually  thinner  than  normal,  but  may  be  thickened 
from  cell-infikration  and  the  protluction  of' new  connective  tissue.  Atrophy 
of  the  muscular  coats  has  lieen  describetl  by  some  writers,  but  I  have  not 
seen  any  that  was  jirouounced.  The  blorKl-vessels  are  frjuntl  very  much 
enlarged.     Amyloid  degeneration  of  their  walls  I  have  not  seen. 
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The  solitary  lymph-nmhilcs  of  tlie  colon  may  show  nothing  more  than 
lliechAagHs  described  in  the  previous  paraj^rajih,  or  there  may  Iw  a  sliglit 
iocreue  in  fibrous  trabecular ;  but  I  have  met  with  uo  changes  marked 
cooq|;li  to  deserve  die  term  of  induration  or  sclerosis,  as  described  by 
Biginsky/  or  as  seen  among  adults  by  Notliiiagcl." 

These  cases  differ  verj-  much  in  the  extent  and  distribution  of  the 
loioas ;  the  longer  they  have  lasted  the  more  widely  spread  they  arc.  The 
ooly  typical  example  I  have  had  an  opportunity  to  study  showefl  very 
marked  changes  in  the  small  intestine,  similar  but  less  pronounced  iu  the 
dumitch,  and  very  slight  in  the  colon. 

3.  Chronic  Inflammatiox  following  the  Acute  Croupous  Form 
i«dwcrihe«J  as  occurring  iu  adults  where  ulcers  have  formed  fnmi  tiie  ])r<x^ss 
of  sluughing.  .Sloughing  is  a  very  rare  (K-currence  iu  iniaiii'v,  suid  au  acute 
inflammation  of  such  severity  would  he  almost  certainly  fatal.  I  have  never 
Ken  such  ulcers,  nor  have  I  met  with  a  clear  description  of  them. 

4.  Chronic  Inflammation  following  Follicular  Uueration. 
—This  is  but  infrequently  seen  at  autopsy,  since  nearly  all  the  cases  of 
ukfrution  terminate  fatally  in  the  acute  stage.  They  sometimes  linger  along 
fur  M'veral  mouths  with  ccmtinnous  intestinal  symptoms,  and  die  of  some 
iiit«)furrent  disease,  mo.st  fre<]uently  of  pneumonia.  At  autopsy  vrc  find 
these  ulcers  in  various  stages  of  repair,  and  sometimes  associated  with  the 
formation  of  cysts. 

(Ij  The  Mode  of  Healing  of  Follicular  Ukers. — The  overhanging  edges 
deicribed  in  the  ai-ute  cases  (see  Fig.  3)  fall  in  upon  the  submucxtus  or  mus- 
cular coat,  as  the  case  may  be.  The  pit-like  cavity  Icfl  is  partly  fille<l  up 
bv  gnuiulation-tissue ;  new  connective  tissue  develops  in  the  mucusa  be- 
tween the  tubular  glands  and  in  the  submucosa.  New  epithelium  forms 
vwy  nadily  over  the  granulation-tissue  wliich  fills  the  cavity,  and  there 
maybe  left  a  simple  indentation  scarcely  noticeable,  or  a  i)ruader  cup-shai)ed 
tltfpression ;  or,  if  the  ulcers  have  been  larger,  the  cicatricial  tissue  which 
forms  is  so  abundant  that  its  contraction  may  cause  a  puckering  in  the  sur- 
ftn,  sometimes  a  stellate  cicatrix. 

The  time  required  for  the  process  of  healing  varies,  no  doubt,  much  tb 
tke different  cases  and  in  different  parts  of  the  intestine,  so  that  we  may 
find  at  the  same  time  ulcers  entirely  healed  and  those  iu  which  the  process 
of  rejiair  is  scarcely  begun.  From  two  to  three  months  seem  to  be  rwpiired 
in  tbi'  cage  of  ulcere  of  the  average  size. 

It  is  extremely  doubtful  if  stricture  ever  results  from  this  form  of  ulcer- 
U'lm  in  children. 

The  reet  of  the  intestine  in  these  cases  shows  the  lesions  of  a  more  or 
1«  seven' cltronic  catiirrhal  inflammation. 

(2)  Tlie  Formation  of  Cyit^  in  (he  Colon. — This  is  cue  of  the  rarest 
laioDs  seeu  in  chronic  inflammation  of  the  intestine,  I  have  pW-ed  this 
Iftsion  among  the  changes  as-scx-iated  with  follicular  ulceration,  altliough  some 
iwld  it  to  belong  rather  to  the  catarrhal  cases.     The  f'ully-devetopcd  cysts 
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I  have  seen  in  but  a  single  case.  There  was  in  this  case  first  an  ordinary 
atfacic  of  acute  enten>-«ilitis  in  a  cliild  a  year  and  a  half  old,  which  grad- 
ually jMisscd  into  a  chronic  condition,  tlio  intestinal  symptoms  lasting  four 
or  five  months  continuously.  The  infant  never  regained  his  health,  and 
died  about  a  year  later  from  intercurrent  disease. 

In  tiie  descending  colon  and  rectum  aljout  twenty  of  the  larger  cysts 
were  found,  and  some  smalter  ones.  The  larger  cysts  were  about  one-sixth 
of  an  inch  in  diameter,  and  had  a  very  thin,  transjMirent  membrane  covering 
them,  through  which  (heir  colorless  contents  were  distinctly  visible.  They 
projectcil  wiisidcrai>iy  from  tiic  intestine,  but  were  sessile.  Upon  sei-tion 
their  mucoid  contents  escapiHl.  It  was  jwrfectly  transjiarent,  and  in  gen- 
eral apprarance  and  consiatcncv  rcscniblofl  the  vitreous  humor  of  the  eye. 
Tlie  smaller  cysts  apjxmred  only  as  small  warty  elevations  iu  the  mucous 
membrane,  which  had  its  normal  color.  The  only  other  es.sential  lesions 
in  the  intestines  were  cicatrized  tuUicidar  ulcers.  The  microscopical  ex- 
amination in  this  ca.se  gave  no  due  to  the  origin  of  these  cysts.  They 
were  found  to  be  situated  in  the  submucosa,  covered  by  a  mucosa  more  or 
less  attenuated,  in  some  places  differing  but  slightly  from  the  mucosa  a 
little  distant.     The  capsule  showed  no  trace  of  epithelial  lining. 

Tliese  c^'sts  have  lieen  fully  dcscribctl  by  Wowlwartl,  who  has  given 
the  only  account  of  them  I  have  seen  in  English.  He  states  that  they 
were  first  fully  described  by  Kclsch"  in  1873. 

They  are  undnubtwlly  produced  by  dilatation  of  the  tubular  glands, 
some  of  which  sink  or  grow  into  the  submucosa  in  the  space  occupied  by 
softened  or  ulcei-iitixl  lympb-nrMlidcs.  The  orifice  IxHxmics  cIohhI,  and 
the  tubule  l>ecomes  distcndiHl  liy  the  atrumidatcd  [>cnt-up  secretion  of  the 
mucus-cells  of  the  gland.  I  have  myself  seen,  in  one  autopsy,  njxin  a 
case  of  follicular  ulceration  of  eight  weeks'  standing,  the  early  stage  of  this 
process. 

AmyI/OID  Deoeneration  is  rarely  seen  in  infancy.  It  is  not  so  rare 
in  older  children,  where  it  occurs  with  amyloid  degeneration  of  the  liver, 
spleen,  and  kidneys,  most  frcfiuentjy  as  a  result  of  prolonged  suppuration 
with  chronic  bone-  or  joint-diseases.  It  may  occur  in  syphilis  or  tulier- 
culosis. 

The  symptomatiilogy  of  these  ca.ses  is  still  unsettled.  The  process  begins 
by  affecting  the  walls  of  the  arterioles  and  capillaries,  particularly  of  the 
villi  (Woodward),  and  later  the  vessels  in  the  submucosa.  After  the  blood- 
vessels the  epitlielium  may  become  affected. 

The  mucous  membrane  in  these  cases  is  pale  and  rather  transperent. 
Ui>on  the  application  of  the  iodine  test  to  the  small  intestine  many  red  or 
brown  points  aji]>car  where  the  villi  have  been  affectetl. 

The  Ixtestixes  in  Athrepsia  or  Infantile  Atrophy. — It  seems 
projicr  to  introduce  here  a  few  remarks  u|xin  this  subject,  since  certain 
German  and  French  writers  have  taken  the  ground  that  the  essential  lesion 
in  a  considerable  number  of  these  cases  is  intestinal  atrophy, — i.e.,  a  con- 
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ditioD  vmilar  to  what  has  been  described  above  under  the  head  of  chronic 
latarrhal  inflammation. 

1  have  fxaniined  niicroscopipally  the  intestines  of  twi'iitv  rases  vt  atlirep- 
na  or  marasmus.  Fourteen  of  tiiesc  rases  died  with  intestinal  symptoms, 
asalK  of  short  duration.  In  all  of  them  the  symptoms  of  marasmus  had 
existed  long  Ix'fdrt'  the  intestinal  disorder.  In  the  remaining  six  there  were 
DO  special  intestinal  symptoms. 

Id  du  case  of  eitiier  series  was  there  anything  bearing  the  least  resem- 
bianw  to  "  intestinal  atrophy."  The  diarrhfeal  ea.ses  usually  siinwed  only 
tbi'Wianpcs  descriljcd  as  acute  desquamative  catarrh  of  a  mild  degree,  the 
laious  being,  as  a  nde,  less  prououuwd  than  those  seen  in  children  who 
nre  previously  in  fair  condition,  probably  because  the  former  class  suc- 
cumb readily  to  disea-se  of  no  great  severity. 

In  tlic  six  custs  without  intestinal  symptoms  there  was  practically 
nothing  abnormal  in  the  intestines.  Two  cases  in  which  autojMies  were  made 
three  and  four  hours  respectively  after  death,  showwl  intestines  as  nearly 
wirmal  as  I  have  ever  met  with  in  an  infant.  In  view  of  these  facts,  we 
annot  accept  without  further  evidence  the  proposition  that  the  cases  of 
l>rimar}'  infantile  marasmus  or  athrcpsia  are  to  be  explained  by  intestinal 
almphy. 

(h-HEU  Lesions  in  Chronic  Inflammations. — ^Those  belonging  to 
the  skin,  mouth,  and  eyes  are  considei'ed  in  the  section  upon  symptoma- 
t<'i()pj'. 

The  lesions  of  the  brain  are  for  the  most  part  accidental  complications. 
Hvdrooophalus  and  chronic  meningitis  have  been  met  with  occasionally,  but 
ihcv  are  rare. 

The  pulmonary  lesions  are  essentially  those  already  described  in  tlje 
Jdite  forms  of  inflammation  of  the  intestines.  They  consist  of  hypostatic 
odbgntion,  subacute  or  chronic  broncho-pneumonia,  and  pulmonary  tidx-r- 
ralona. 

The  liver  has  been  found  extremely  fatty  in  one  or  two  cases,  but  beijatic 
»Uirc!!s  a?-  a  n-sidt  of  intestinal  ulceration  has  never  been  met  with. 

The  kidneys  nearly  always  show  more  or  less  of  cloudy  swelling,  and  in 
CM  case  I  have  seen  a  pronounced  degree  of  chronic  nephritis. 

Drnfieical  effusions  into  the  serous  cavities  are  not  frequent,  but  are 
•onirtimes  met  with. 

General  tuberculosis  is  a  very  frequent  cause  of  death. 


IV.  THE   STOOLS  IN  DIARRnCEAL  DISEASES. 


A  hmlthtf  utool  of  n  nursing  infant  or  one  upon  an  exchwire  milk  did 
wri«  in  color  from  a  ]>ale  yellow  to  a  deep  orange ;  it  is  smooth,  homo- 
groeoiig,  and  of  a  bntter-like  consistency,  acid  in  reaction,  of  a  slightly  sour 
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but  Dot  disagrcoablo  odor.  Tlie  reaction  dc[x;Dds  upon  the  presence  of  lactic 
acid  (Ufftliiiaiiu"),  the  source  of  which  is  the  milk-sugar.  The  color  is 
due  to  bilirubin. 

The  only  gases  present  are  H  and  CO,  (Escherich) ;  H^  and  CH^,  to   I 
which  the  odor  of  adult  stools  is  largely  due,  are  not  present.     The  follow- 
ing chemicid  analysis  is  from  Wegscheider : " 


Water,  avera^ 86.13 

urgunic,      13.71  \ 


Solids 


III 


iDorgaoic, 


1.16  i 


14.87 


100. 


There  are  no  peculiar  albuminoids ;  those  existing  in  mother's  milk  seem 
to  have  been  almost  completely  absorbed.*  Peptone  exists  only  in  very 
small  amount.     Sugar  is  absent. 

Fat  is  tiie  chief  organic  ingredient:  it  is  found  as  unaltered  fat,  free 
fatty  acids,  and  saponified.  Of  biliary  elements,  there  are  hydro-biiirubin, 
unchanged  bilirubin,  and  cholesterin  in  considerable  amount.  Tlie  presence 
of  biliaiy  acids  is  doubtful. 

Of  ferments,  pepsin  is  absent,  but  there  are  traces  of  the  pancreatic 
ferments. 

MiKus  is  always  present  in  considerable  amount;  also  columnar  intes- 
tinal epithelium.  Leucin,  tyrasin,  and  other  products  of  albuminous  dectmi- 
position,  phenol  and  scatol,  are  absent ;  indol  is  rarely  found.  (Uffelmann). 
Tlie  iuorgiiutc  salts  are  ciiiefly  those  of  lime. 

Microscopically,  there  are  seen  epithelial  cells,  chiefly  columnar,  a  few 
round  cells,  raucus-corpusclcs,  fat-globules  and  crystals  of  fatty  acids,  cho- 
lesterin, mucin,  protein  substance,  crystalline  inorganic  sidt.9,  sometimes  bili- 
rubin in  crystals,  yeast  fungi,  and  bacteria  in  immense  numbers,  ciiiefly 
the  liflcterium  coli  commune  of  Jisclierich. 

Tlie  number  of  sttwils  during  the  first  two  weeks  is  from  three  to  ^ix 
daily.  After  the  first  month  two  stools  a  day  are  the  average  ;  many  infants 
have  three,  many  others  but  one. 

As  soon  as  an  infant  is  put  npon  a  mixed  diet  the  |iecullar  characters 
of  the  stools  cease,  and  they  come  to  resemble  more  those  of  the  adult, 
though  remaiuing  softer  and  tliinner  throughout  infancy.  They  liecome 
darker  in  c<.)lor,  and  assume  the  adult  <xlor,  while  retaining  their  acid  re- 
action. The  bacteria,  while  still  in  great  numbers,  are  no  longer  of  the 
single  variety  met  with  almost  exclusively  in  milk  stools. 

STOOLS  IN  DISEASB. 
As  a  rule,  in  all  varieties  of  intestinal  catarrh  the  num!)er  of  stools  is 
increased.     An  exception  is  in  certain  forms  of  chronic  catarrh,  like  tliat 

•  TKhvmoff  {Ja/irb.  fiir  Kini1er/u-i/k..  BU.  xxviii.  H,  1)  puHisIiPs  anBlyses  of  the  albumi- 
nous matter  of  stools,  estimated  from  the  amount  of  nilrotjen,  which  dilfer  very  materially 
from  thune  previously  made  by  AVegscheider,  Uffelmann,  and  otben.  He  makes  the  amotut 
of  albuminous  matter  many  times  greater. 
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Hj^pring  iu  rickets,  where  the  minilxT  may  he  lees  than  iii  health,  or  where 
ilSmiepa  may  altiTiiate  with  citnstifiatioD,  the  same  pathological  process 
('listing  in  botli  I'ases. 

In  diarrii(ea  the  number  of  stools  may  reach  twenty  a  day,  or  even 
»«•.  Usually  the  nunil)er  is  inversely  projwrtional  to  the  sij-x"  of  the 
j|/xils,^-ftu  exception  Ixjing  the  case  in  chulcraie  diarrhoea,  where  the  dis- 
(juu)^  although  large,  may  be  i^jx-ated  every  half-liour. 

Conaistency. — This  depends  upon  the  amount  of  water,  mucus,  and 
Ikl  |in.-?i<-ut.  It  is  rarely  the  case  that  st<M)l8  in  di.scase  are  thicker  than 
mirtiml,  Imt  it  sometimes  happens  tliat  l(M>se  stools  alternate  witli  stools  of" 
*u  ashy-gray  («lor,  thick,  dry,  and  of  a  very  foul  odor.  These  stools  con- 
tiiin  large  aiuount>!  of  fat.  The  amount  of  water  and  mucus  usually  pre- 
dominates dfi  much  over  the  increase  iu  fiit  tliat  diarrliwil  stools  are  much 
thinner  than  normal.  They  may  Ix'  alni<ist  puir  water,  st)  that  the  napkins 
are  soaked  without  any  solid  de]x>sit  upon  tlicm.  These  watery  st<xjls  are 
never  seen  at  the  beginning  of  an  atta<>k,  hut  may  sujjervene  in  the  couiise 
of  in  illness  at  any  time;  they  are  always  au  unfavorable  symptom,  and  a 
Wiiru  to  more  (xinsistent  stcxds  is  a  sign  of  improvement. 

Reaction. — The  great  projxirtion  of  stools  in  diarrlineal  disease,  as  in 
ioltli,  are  aci<l ;  the  next  most  frequent  TOndition  is  a  ueutral  reaction  ; 
wbile  distinctly  alkaline  stools  are  comparatively  uncommon.  Thin  gratts- 
pwn  stools  are  usually  acid,  although  tliis  acidity  may  be  less  than  iu 
Wth.  Alkaline  stools  are  most  freipiently  tlmse  whicli  are  large,  thin, 
ifJiow,  and  very  foul,  or  the  choleraic  stools,  odorless,  and  almost  entirely 

It  is  still  a  disputed  point  whether  the  reaction  of  the  stools  is  a  trust- 
TOithy  guide  to  the  nature  of  the  process  of  decomposition  going  on  in 
fh*'  alim<iitar\'  canal.  My  own  view  is  that  it  is  of  very  doubtful  value. 
If  varies  in  the  same  case  from  day  to  day,  and  is  modified  to  a  large  degree 
ty  fijod,  and  somewhat  by  drugs. 

Color. — Green  Stooltt. — Thi'se  are  seen  in  the  early  stage  of  almost  every 
•asp  of  dys|K'ptic  diarrlwea,  and  form  a  striking  feature.  The  color  varies 
xll  the  way  from  a  pale  greenish  yellow  to  a  bright  gi-ass-greeu.  In  con- 
"iotency  the  stools  njay  l>e  thick  or  waUry  ;  they  may  Ix,  but  are  not  com- 
monly, of  foul  odor.  They  an'  usually  acid,  frefpicntly  neutral,  but  rarely 
nlkaline,  in  my  experience.  This  mlor  may  persist  through  the  attack.  We 
cuuioA  acL-c'pt  as  conclusive  the  olm-rvations  of  the  French  writers  liaycm 
lad  LesagCj'who  assert  that  a  s|>ecific  germ  is  the  catiscof  the  colitr  of  these 
rtooliL  Wegseheider  **  has  shown  that  the  grwii  cctlor  dejieuds  upou  pre- 
(bnned  biliverdin.  The  conditio!)  iu  tlic  intestine  u]m>ii  which  the  trans- 
iomation  of  bilirubin  into  biliverdin  (lf|K'U(ls  lias  Ix.fu  gencraity  reganled 
I  one  of  acid  fermentation.  I'fcitltr's"  experiments  seem  to  slmw  that  this 
Bg-reoeived  opinion  is  erroneous.  In  the  first  pla*^,  he  found  that  none 
the  acids  formed  in  such  fermentation, — lactic,  acetic,  butyric,  propitmic, 
adde<l  to  vellow  stools  outside  the  IkkIv,  wonld  turn  them  grccir,  but 
Vou.  in.— 7 
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iiia«le  them  a  det'jKT  yellnw.  Htiwi-viT,  diliiU-  iilkuliiie  solutioiiH  added  to 
fresh  yellow  .sIcmjIs  turiRtl  tlieru  grtrn  after  tin  exjxtsure  of  thirty  to  sixty 
minutes,  and  f^troiig  .solutions  tiiniwl  them  first  brown,  and  later,  after 
expoeure  to  the  air,  an  intense  green. 

It  is  well  established  tiuit  the  intestinal  tmet  in  a  nnrsing  infant  is  aoid 
throughout.  Ffeift'er  hokls  tliat  green  stix>ls  are  evidenee  of  alkalinity  some- 
where ill  the  (anal,  any  sueh  alkiilinity  l)eing  jiutholi^itaJ.  The  acidity  of 
giivn  stools  is  not  the  cause  of  their  eolor,  l>ut  dcffeitds  ujxiii  the  aeid  re- 
aetiou  of  the  ujlon.     It  is  less,  I'feiffer  states,  than  in  normal  yellow  stoola. 

Stools  which  are  jwle  yellow  when  diseharged  and  whieh  afterwards 
l)et»me  green  are  often  seen  iu  disease;  they  may  be  themsi-lves  neutral  or 
alkaline  in  rcartion,  or  this  may  de|M'nd  on  the  udmi.xttire  uf  urine.  Pfeiffer 
priMluivd  ty|>icjd  given  stools  in  a  healthy  iuiaiit  by  giving  two  grains  of 
fwjdium  biearljonate  hourly  for  two  days.  When  tliis  was  withheld  and 
hydroehlorie  aeid  given,  the  normal  yellow  color  was  restored. 

This  stvms  to  be  the  best  explanation  yet  otferetl  for  the  color  of  green 
sttMjls.  1  have  ri'|)eated  some  of  Pleiffer's  experiments  npon  stools,  with  a 
eonfirnuttion  <if  his  results. 

In  ecrtaii)  eas(^  the  stools  are  green  fmm  an  excess  of  bile. 

Brown  stool*  may  l)e  due  to  change<l  biliary  pigment,  to  certain  drugs, 
— bismutii,  vegetable  astringents  containing  taiuiin,  or  iron.  In  some  in- 
stances the  color  may  l>e  almost  Mark.  BUmkI,  from  the  stomach  or  the  small 
intestine,  may  give  the  stools  a  black,  tarrj-  tvlor.  The  stools  of  an  infant 
may  be  brown  from  a  diet  consisting  largely  of  broth  or  other  animal  foods. 

These  stools  may  be  ol'  any  eonsisteney  or  n-aetion.  In  severe  forms 
of  dysiK'ptie  diarrluea,  and  siuiietimes  in  enterocolitis,  we  have  brown 
stools  which  contain  almost  no  solid  matter,  and  are  like  nuiddy  water, 
often  very  offensive  in  odor. 

White  01-  /'f/lit-f/nn/  Mimin  are  usually  of  a  putty-like  eonsisteucy,  some- 
times like  dry  balls  upcjn  the  napkin,  sometimes  resembling  ashes.  They 
are  usually  extvcdingly  offensive,  anil  are  made  up  very  largely  of  fat,  bile 
being  greatly  diminished  or  absent  altogether. 

Bright-red  dooln  are  due  to  admixture  with  blood.  If  it  comes  from  the 
lower  colon  or  the  rt'ctnni,  it  is  not  mixed  with  the  stool.  If  from  higher 
up,  it  streaks  the  stool  only,  or  may  appear  only  as  brownish-black  masses. 

Mucus. — Altliough  this  is  prescuit  in  all  healthy  st<«>ls,  it  is  so  intimately 
mixed  and  in  such  small  (piantity  that  it  does  not  appear  as  mucus  to  the  I 
nakeil  eye.  Any  such  apiH-arance  may  be  rt^rded  as  abnormal.  Mucus 
is  present  in  considerable  tpiantity  at  some  stage  in  the  pnxx.'ss  in  almost 
every  case  of  intestinal  disease.  It  is  much  more  abundant  in  inflammations 
of  the  large  than  in  those  of  the  small  intestine,  and  is  es|)eeiallv  so  in  the 
subacute  and  chronic  forms  of  c(»litis. 

When  from  the  rc>ctum  or  the  lower  colon,  it  api^ears  in  jelly-like  mas-ses 
or  shreds,  and  may  make  up  a  large  part  of  the  stool.  If  from  the  upper 
colon,  it  is  usually  more  or  less  intimately  mingled  with  the  rest  of  the 
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4m>  if  from  the  small  intt^tine,  this  is  always  so,  and,  in  addition,  it 
inaually  bile-stained.  .Shntls  of  mueus  in  the  stixjls  may  s^mietimcs  re- 
noble  false  membrane.  Wasliiiig  with  a  stream  of  water  qiiicklv  showa 
tiie  difference ;  the  mneus  is  broken  down,  while  tlie  other  is  not  affected. 

Food-RemainB. — Fal. — One  of  the  first  changes  notiee<l  in  the  com{K>- 
«ition  of  dysjieptie  stools  is  the  increase  of  fat.  t^ften  the  stool  as  a  whole 
ift  quite  green,  but  contains  small  nias.'<es  of  a  yellowish-white  color  wliicJi 
svs  in  siw  from  a  pin's  head  to  a  lai^e  jkii,  or  even  larger.  These  inasaes 
wm-  long  regarde<l  a-s  limips  of  nndigcstecl  «>sein,  and  were  first  shown 
bv  Wcgwiieider  to  i-onsist  almost  entirely  of  fat.  IJaginsky  jwints  out 
that  they  always  contain  large  cxjlonies  of  IsK-teria.  These  nia-sses  may  be 
XI  numerous  that  the  stool  is  in  gniit  |«irt  m;i«U'  n)>  of  tiiem.  They  are 
dislingnished  from  casein  lnm|)s  by  their  solul)ility  in  aU-<iliot  and  in  ether. 

The  term  fat  diarffuen  has  been  nsetl  by  Denime*  to  designate  this 
cModitinn  in  an  aggravatetl  form.  .Since  then  othoi-s  liave  written  ujKin  it, 
i»ji«.<ially  Biedert."  In  some  of  the  rejwrteil  <twcs  the  percentage  of  fat 
rn«  from  thirteen  and  nine-tenths  |K'r  wnt.,  the  normal  (Uftclmann),  to 
fifty  per  cent,  and  even  t<»  sixty-four  {)cr  cent.'  Of  twenty  eases  observed 
Irt'  IVmme,  nine  M'ere  fatal.  Thi'sc  (■j»s<>s  are  to  be  regarde<l  as  extreme  cases 
»f  int»»!tiual  dysj)epsia,  but  whether  the  liver  or  tiic  pancreas  is  at  fault  we 
in  Dot  a&  yet  know. 

Cbitrtn  is  not  nt-arly  so  common  an  ingredient  of  stools  as  is  generally 
wppoeed.  As  stat<'<l  alxive,  what  was  formerly  regardwl  as  casi'in  has  been 
sbown  to  be  almost  entirely  masses  of  fat.  Genuine  casein  himjis  are  usu- 
tlly  hard,  smooth,  and  of  a  yelhiwisli-whitc  color  outside,  but  white  within  ; 
tbfj-give  a  chwsy  oilor  when  broken  down.  Casein  i.s  seen  fx-i-asioually  in 
mDi-tran8|iarent,  homy  masses,  of  irregular  shajx*,  giving  the  appearance 
"f  having  been  long  in  the  intestine.  ('asi>in  lumps  may  hv  seen  at  any 
lime  in  the  course  of  a  diarrlueal  attack  when  milk  has  JK'en  given  as  a 
(i««l.  They  bear  no  relation  to  the  other  elements  of  the  stool.  In  the 
<^n)nic  cases  they  are  most  numerous. 

(iarrhy  Ffxxh. — In  children  fed  largely  upon  these  .substances  they 
appear  in  the  st<K>l  in  considerable  fpianttty,  an<l  may  make  up  a  large  part 
•>r  the  solid  matters  of  the  8t<H»l.  C-ertain  suljstances,  such  aa  the  remains 
"F oatmeal,  barley,  or  whesit,  may  l)e  evident  t<>  the  naked  eye.  Under 
"tlier  drrnmstances  a  chemical  or  mierosj-oiiieal  examination  of  the  stfMjl  is 
iwwHaiT  to  discover  them.  If  the  amount  of  starch  is  large,  the  addition 
"f  lio  iodine  solution  may  cause  the  whole  stool  to  change  to  a  dark  blue 
lira  black.  The  micros<-ope  shows  staivh  granules  more  or  less  broken 
•lown  and  irregularly  stained. 

OOkrr  demenh,  such  as  mnscle-fibre,  etc.,  are  found  in  more  or  less  qiian- 
•JfT,  rpi-ogni7.ed  oidy  In*  the  microscope:  they  are  of  no  sjiecial  significance. 
I  Bpithelial  cells  arc  fouud  in  large  nnmlwrs  in  all  diarrhteal  stools,  and 

^H  Wmore  abundant  in  projHirtion  to  the  acntencss  of  the  process.  The  great 
^B|fC|qctiDn  of  the  cells  are  cylindrical  epithelium.     In  addition  to  isolated 

^ —  ^L- 
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_  .  -      -    .:"!i  iiind  attaclutl  to  a  basemcnt-monibrane, 

._    .  ju'ta^  Ai'v  iitnu'tiines  sttm,  they  having  luusciK>d 

.-^^-     -iiid  iu  all  stages  of  (Itineration.    To  draw 

._     .   -^vv-    I  ::iw5e  ivUs  K'sp«'«ting  the  eondition  of  the 

^  .i»-^:.:f  Hvius  to  me  hanlly  jiistifiable.     Pavement 

....    1-.  aok'-  i.nios  most  frtijuontly  fnmi  tlie  anas. 

.,_^  ...•^.  .H  cii  large  and  small,  in  almost  all  diarrhoea! 

:»..^--i>  Tiit-ir  numb(>r  is  not  large.    ^Nothnagel  has 

,.  .;^  -..iirasi  otfered  by  the  intestinal  mucous  membrane 

■a.        T'.i-  respiratory  tract.     They  are  found,  according 

..-►    -.iii'^rs.  almost  exclusively  in  the  ulcerative  forms 

•jt^-.->»v;-.  however,  ha.s  found  round  cells  in  large  uum- 

^.    -   .  .-.uji  of  csitarrlml  inflammation;  but  they  are  not 

,^    w       Tw  t.\>ntinued  presenw  of  lai^  numbers  of  round 

...  ^  •  I ■>:•.•*' R'*!  by  lK)th  thest'  writers  to  be  almost  conclusive 

V  ^!  •«.*.    t"  ititistinal  ulceration, 

.,     ^     1  <\ti  ■'mall  quantity  as  to  be  rect^nized  only  by  the 

•  ...v^  rj*v<i'S,  clots,  or  clcsir  fluid  l)lo<xl.     The  last  two  aiv 

.t-  :  .vAt>t  in  inflammation  involving  the  lower  portion  of 

t;     !«.  :^^'ttuu.     Blood  fi-om  higher  up  ap{)ears  in  dark  tarrt- 

.;,,,.. \  i:i:\rtl  with  the  n>st  of  the  stool. 

..    i  :>.v  M«hh1  is  almost  always  the  capillary  vessels  of  the 

•.Tfc-v .  it  is  verj-  ra«'ly  from  the  ojx'ning  of  larger  vessels 

I;  ivKuijrs,  therefore,  more  ("ommonly  to  the  early  stage 

A  vi  :K»t  to  the  later  one  of  ulceration.     (See  symptoms  of 


>.■> « 


•.r»\l#  of  peeudo-membrane  an-  rarely  seen  in  the  stools 

.■:v\  4tv  not  (juite  so  rare  in  later  childhood.     Stools  must  be 

v^iv>;  •  . "  »*•*■'■  U'f*"^'  ""•'''  JMitclu's  arc  distinguishable. 

'"draws'**   -I**  ''•*'  l't«'ratun>  of  diarrho^l  diseast-s  of  one  or  two  decades 

. . .  >  •.•.-.••••  -v'.t:  pUuv  was  by  many  writers  given  to  the  description  of 

.« ...».;^  .«">".  ^»"ious  v>ther  infusoria  whi<'h  were  found  in  diarrh(cal  sttnJs. 

•-^..    «vv  v«t\t'ully  studiwl   first  by  I.ambl,'"'  and  sin<re  him  by  several 

,  .,v.-v    '.vv^lioc  W«HHlward  and  Nothnagel,  and  more  ivcently  by  Von 

^^^,>  '      ri'.oir  r»>lation  to  diurrlucal  discsiscs  has  never  been  establisht>d, 

»  V-    ;  <*i*rvx -^  s«\'nis  nwessuy  to  (IcscriU'  here  tin-  forms  studied.     They 

.*:-.  ".V  ^'i■.•.^^  in  iho  writings  rcfcrr<'<l  to. 

r.v  \»:?\n«s  forms  of  inttstinal  worms  arc  (K-casionally  found  in  diarrhatd 
,t,\vv  Ivit  thoir  pn>s»«n»v  is  accidental  only. 

."<.:-•<-•<.;. —  riu-se  aiv  found  in  immense  numlnTs  in  all  st(K)ls,  healthy 
,*.Ni  s\\-«;TUv\'e«l.  Moq>hoK>gical  descriptions  alone  of  the  various  forms  met 
«•;>,  <«A'  ««\>t  only  unneeessaiy  but  ]»r<>litlcs.-i.  It  is  only  by  cultures  that 
•,lv  '\i\HUit\  of  Uuleria  can  W-  cstablisiicd.  Kor  an  ac*!ount  of  what  has 
Av<»  vlv'iH"  « ith  enlturBJ,  the  reader  is  referred  to  the  article  of  Dr.  Booker 
;a  ift:.'»  wluuuv 
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T.  GENERAL  PROPHYL^^JXIS. 

Iliere  ie  du  class  of  diseases  in  pediatrittt  in  which  so  much  can  he  done 
in  the  way  of  prevention  as  in  tliose  of  the  gastro-intt-stinal  canal.  So  long 
M  dentition  and  atnuisplK'ric  heat  ;><•/•  ne  were  regai"ded  as  the  great  causa- 
tive &etor8,  the  field  of  prophylaxis  vviL«  limited.  But  a  better  understand- 
Wgof  the  etiolog}-  brings  with  it  jMissibilitii-s  in  prevention  which  are  al- 
nxat  without  limit.  Could  projKT  prophylactic  rules  1h'  carried  out,  these 
diaeueti  Would  cease  to  Iw  wluit  tliey  an-  now,  the  greatest  scourg<'  of  infancy. 

Prophylaxis  must  have  rt^rd — 

1.  To  the  byeiemc  surroundinira  of  eliildrcn  and  to  all  sanitary  con- 
dilioiLH  iu  the  cities, — cleiiiier  streets,  more  ojr-u  jMirks,  and  Ix'tter  sewerage. 
Although  these  are  not  strictly  filth-distases,  yet  filth  certainly  conduces  to 
ihoir development.  In  the  tenement-homes  and  all  institutions  for  infants 
then)  should  Ix;  more  air  and  stvnligjit,  less  crowding,  greater  cleanliness 
ilwutthe  persons  of  children,  fre<juent  bathing,  and  proper  eare  of  diapers. 
That  iu  summer  should  eitfier  \>c  waslie<l  immwliately,  or  tlirown  into  a 
ditiniectant  solution.  In  ctisc  iufauts  are  sick  with  diarrhcea  this  latter 
plan  should  invariably  Ix?  followed.* 

In  regard  to  dress,  tlie  tendency  is  to  keep  young  infants  too  hot :  this 
sliimjd  be  avoided  ;  and,  on  the  other  hand,  at  the  s«'a-shore  or  in  the  moun- 
laine,  the  opposite  danger  of  insuHicient  clothing,  esjiecially  night  and  morn- 
i^in  summer  hotels  and  Ixiarding-houscs  where  no  fires  are  to  be  had. 

City  «'hildreu  should  Ih'  sent  to  the  country,  wherever  it  is  |)ossible,  for 
the  months  of  July  and  .\ugust.  Part  of  the  benefit  here  is  derived  from 
llw  diauge  of  air,  and  a  larger  pait  from  the  pure  milk,  which  we  might 
•Inwt  iwv  is  jxissible  in  the  hot  season  only  in  the  country.  Where  a  long 
tkrls  impossible,  excursions  for  a  day  do  mucli.  Our  fre.sh-air  funds  aud 
«Mi<le  homes  have  done  more  in  New  York  to  diminish  the  mortality  from 
Jiarrlireal  diseases  than  all  our  medicinal  treatment;  their  importance  aud 
\nlu(>  rannot  be  over-estimate<l. 

Ill  a  general  way  everything  should  be  done  that  is  possible  to  build 
up  the  general  health  of  the  infants. 


*Th*  n«ce8Bity  of  proper  diainrectlun  in  (t<K>lg  U  iUiuCTuted  by  the  fuUowing,  which 
■^Billjt  f«m«"  under  my  notice. 

In  a  countn-  hrrnw  U>  whii-h  children  from  the  dty,  sick  mainly  with  intestinal  di«- 
•••,  had  been  sent,  thpn^  had  i>«'n  up  <<>  a  pertain  date  the  mnut  iriBrkcd  and  unlfonn  im- 
[""Tunitnt  in  all  Ih"  infant*.  The  woman  who  washed  the  napkinii  was  now  takrn  sick, 
■"I  beftire  another  roiild  Ix-  <ibtained  lhe.«<.'  wens  ullowed  to  ai-i'uimilate  Ui  the  number  of 
••"orthrw  hundn^,  in  laripp  tin  can's  which  were  placwl  in  a  small  yard  in  the  rear.  In 
•  liijrartwo,  with  .luty  heal,  the  sten<-h  from  lhi<  i«i>unT  bwamp  vi>ry  nmrkMl ;  but  before 
tkl*  wu  appn^rtafd  or  removed,  within  thirtj-i'ix  hours  two  canes  of  p-nuine  cholera 
Hifknlum  dcvclnpt'd,  provini;  fatal,  a  maraj>mu«  child  die<l,  with  intestinal  iiymptoms,  and 
«iii^fntliin«  occurred  in  isevcral  other  diarrhoBal  (■«««  which  wen?  previoujily  improving. 

Tl)r  pla(<e  wiin  emptied  for  a  few  inya,  and  thoroughly  disinfected,  and  no  further 
ituMv  occurred. 
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2.  Foods  and  Peedingr. — Matoriiul   mirsiti};  should  Ik;  emroiit'a^i'cl  l>_v 

pvery  |Mi.ssil)lo  means.  Xo  wciuiiiij^  slnuiM  In'  ihmv,  if"  it  can  be  avoided, 
during  tsuininer.  Xutliiiifr  is  bftu-r  cstahlislii'd  tlian  the  close  relation  exist- 
ing tetween  liand-tw"ding  and  dmrrlKPiil  diseas<'s.  This  is  not,  however, 
because  of  the  hand-foi-ding  in  itself,  but  bp<anso  this  feeding  has  Ijeen 
so  ignorantlv  done.  We  have  not  sjuii-e  here  to  discuss  the  whole  subject 
of  haiid-fW'ditig;  for  this  the  reader  is  referred  to  Dr.  Roteh's  article  in 
vohinu'  i.,  with  almost  all  the  views  of  which  we  are  in  hearty  accord. 
The  main  jtoitits  assiH'iatfnl  with  the  pnxlnetion  of  diarrhfeal  disease  may 
Ite  gronjK'<l  iiiuliT  the  heads  of  overfeeding,  t<Kt  fre<iuent  fi-eding,  improjier 
frxKls,  and  impure  fiiods. 

Oirrffciliiii/. — Wiiite  i(  is  certainly  true  that  the  majority  of  infants 
among  tlic  better  classes  who  are  nursed  entirely  liy  the  mi>tlier  are  under- 
fed, it  is  still  more  true  that  almost  all  hand-fed  infants  among  all  classes 
are  greatly  overftxl.  The  following  table  is  ilerivcnl  from  weighing  a  num- 
ber of  healthy  infants  before  and  af\er  nursing,  wliun  ihey  were  nursed  at 
proper  intervals,  to  si*  how  much  they  actually  got  at  a  nursing ;  and  by 
measuring  the  csijtat'ity  of  nearly  forty  infants'  stomachs  at  the  different 
ages,  these  In-ing  carefully  distendetl  just  sufficiently  to  obliterate  the  rugse. 

Aaz.  Onx  Feeoiko.      Niiibeb  or  Feedimm.       Daily  amouxt. 

2  w(<elu 2  ouneei!.  8  16  ounces. 

B  1  month 8      "  8  24      " 

■  2  monthii 4      "  7  28      " 

■  4      ••         6      "  6  80      " 

■  6      "         6|-6      •<  6  38-86      '• 

m  9      "         7  -7J     "  6  86-88      " 

W  12       "  8  -9       "  5  40-45       " 

These  figures  may  be  taken  as  the  proper  amount  for  an  average  child. 
Ver)'  large,  robust  infants  nuiy  require  a  little  more,  and  small,  delicate  ones 

considerably  less. 

Overfeciling  is  to  be  particularly  avoided  in  summer,  and  it  is  at  this 
time  that  it  is  most  likely  to  be  done,  esp<«ially  during  days  of  ext^es3ivc 
heat,  frc»m  the  thirst  oc<^sioned  Ity  free  pers])initi(m.  It  is  at  such  times 
an  excellent  nilewith  infants  to  diminish  each  meal  by  at  least  one-fourth, 
making  up  the  deficiency  with  wat<'r,  and  to  give  water  in  small  quantities 
between  the  feedings.*     Children,  like  adidts,  re{|uirc  leas  food  in  very  hot 

*  Under  thii>  litst  point  I  wish  to  cull  Httvntiun  to  an  experience  of  Dr.  David  Little 
of  Rochester,  New  York,  which  hn  pulili.lnsl  in  "  The  Trunsuctions  of  tht  Medicul  Society 
of  the  State  of  New  York"  in  IMiM. 

In  un  orphiui  iiisvluiii  in  his  city  when-  i'vitv  pivvinus  Biimmer  had  witnessed  a  numWr 
of  death*  fnun  diiirrhieul  di-i'ii*o,  lie  diri'ctcj  thut  iiilHiitj.  should  be  fed  at  tliree-hour  inter- 
vals during  thi'  dny  mid  ^hllul'i  have  nolhiiii;  Hi  nii;ht.     Wiiter  was  allowed  freely  at  all  times. 

The  wiihiiii  [mji-M-d  without  h  f«lul  fu-»'  fmin  diHrrho>al  disease.  At  the  close  of  the 
season  he  nMimrkisl  to  the  Sister  in  charRe  that  the  new  rules  i>f  feeding;  had  proved  bene- 
ficial. She  n-iilied,  "  JV»,  buf  H  did  arem  ritfhrr  entel  ti>  ftat  the  in/aiitf  orUy  Ihrre  titna  a 
day."  These  were  the  directioiw  as  »be  had  understood  tbeni  and  as  they  had  been  rigor- 
ously carried  otit. 
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twJlttT,  Iwjt  more  water.  UiiIi-sh  this  rule  is  followed,  iufaiits  cry  from 
tliint  and  hent,  and  even  tlioee  at  the  breast  are  likely  to  be  given  too  much 
M. 

Too  FreiqunU  Feeding. — This  is  usually  an  ac-eoniiiaiiinient  of  over- 
dtding,  but  not  always.  No  more  pernicious  habit  e.xists,  and  none  more 
<mua  lo  jM't  iiji  ^xtro-intestinal  disonler,  than  that  of  filling  a  lai^e  lx)ttle 
with  food  and  putting  the  nip]>le  into  the  child's  mouth  while  it  lies  in  its 
rrib  or  tarriage,  allowing  it  to  sleep  and  eat  alternately  for  the  greater  part 
tf  liie  lime.  The  sitme  can  Ix'  said  of  the  habit  of  allowing  an  infant  to 
'ilgf  at  the  mother's  breast  and  iinrso  every  time  it  wakens  during  the 
night,— often  a  dozen  times. 

If  we  would  prevent  gastrr>-intes(iiial  dii^ease  we  must  attend  to  tlie 
hypene  and  physiology  of  the  stoninch  and  intestines,  and  with  tliese  the 
tiking  of  food  into  the  stomach  everj'  hour  or  oftener  is  absolutely  ineom- 
[Utible:  there  («n  Ix^  no  such  thing  as  henltfiy  (lig(>stion. 

Koi*l  in  pro|KM-  r|uantiti<s,  at  [)roper  intervals,  with  altsolutc  regularity, 
inl  the  Htoppiug  of  night-feeding  and  nursing  as  4'urly  as  |K)ssible,  are  the 
fir<t  («««Mitials  of  healthy  dig«'.stion,  and  fundanient.td  jirineiplcs  in  the  pro- 
pjirlaxis  of  all  intestinal  diseiist-s.  We  have  empha.sized  these  poinbi,  not 
l)«siu«e  they  are  of  greater  importance  than  the  one  next  to  lie  di.scu8sed, 
l«t  becttiisc  they  have  been  so  oflen  ignored,  even  when  due  <.«re  has  \xfu 
hffitowed  upon  the  selection  and  preparation  of  tlie  artificial  food. 

Improper  Foofh. — Tiie  hubitiial  us*-  ol'  imprii[)er  articles  of  fixid  is  a 
vny  iin|>urtant  predisjjosing  cause  of  diarrheal  disctis*?.  (,'liildren  thus  fed 
Mifer almost  always  from  a  mild  intestinal  catarrh. 

Our  ex|ierieniie  It^ads  us  to  the  belief  that  no  infant  f(Hxis  can  compare 
with  cow's  milk  for  infants  during  the  first  year,  and  that  the  extensive  use 
"fail  dextrin  and  starchy  finxls  as  substitutes  during  this  |ieriiKl  is  to  1k' 
ilpprwatcd.  They  do  harm  very  otlen  not  so  much  from  what  they  e<mtain 
•»  from  the  elements  they  la<'k.  Their  dirc<-t  agency  in  causing  diarrhteal 
•li«R«<>e  has,  however,  we  think,  l)ecn  rather  r»vcrstatwl.  Much  more  to  I* 
niodemnefl  is  the  miseellanciius  Imling  of  infants  with  things  frtjm  the 
Ublf, — vegctablps,  meat,  sweets,  and  other  articles  totally  indigestible. 

To  U-  especially  avoided  during  the  second  year  are  most  vegetable*, 
pirticidarly  In-cts,  tomatoes,  and  potatixst,  frnit.s,  espwially  in  citii>s  and  in 
Bimmcr,  all  dritxl  fruits,  all  cjikes  and  sweets,  etiffit',  and  tea.  We  have 
fimnd  no  rules  to  avail  mucli  unless  mothers  are  given  a  written  list  of 
irtielw  aIIowe<l  and  forbidden  during  the  sect Jtid  and  tliiixl  years. 

Ill  older  children  imjirojX'r  f(HKls  and  feeding  aiv  not  only  the  predis- 
[oaiug  but  in  most  eases  the  e.\<'iting  causes  also. 

Ill  siiinmer  stale  and  unri|)e  fniits  and  melons  should  Ih'  avoided,  also 
fn*  iiMli)lg<-n<v>  in  ic'e-  and  soda-water.  The  constant  habit  of  lunehiug 
U  all  hours  ii{m>u  cakes,  pies,  candies,  nuts,  etc.,  should  on  no  tux:f)unt  be 
liilorated,  nor  the  indulgeiKv  at  meals  in  pastiy,  iiiglily-seasimed  entr6<'S, 
•wipft,  and  jellii*.     Tlu-  childr«'n   in  our  American  homes  too  often  are 
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allowod  to  make  the  jiriiicijwl  j«irt  of  their  meals  from  such  food,  to  the 
exrhision  of  plainer  and  fiini])l(:'r  articlw. 

There  is  unly  one  way  to  niake  cliildnMi  desii-e  the  proper  articles,  and 
that  is  to  prohibit  absolutely  all  others  and  give  plenty  of  plain  simple  food 
at  pro|)er  intervals. 

Impure  Foodx. — First  and  pri'-eiiiinent  under  tliis  heatl  is  milk,  and 
most  imjKirtant  are  the  ehangefl  iiidnewl  in  it  by  bm'teria. 

More  ini[Kirtant  than  all  else  in  the  prevention  of  diarrhfeal  di^^eafieR  is 
it  that  ricli  and  jMxir  in  city  and  in  eountr}'  .«lu)nld  be  supplied  with  pure 
and  whole.Mjni('  milk,  and  that  they  should  be  taught  how  to  keep  it  so  iu 
their  homes. 

Care  of  cows:  Tiie  stables  must  be  clean  and  airy  ;  the  teats,  udders, 
and  milkers'  hands  must  be  carefully  wiu^hed  l.)cfore  milking.  The  cows 
must  have  open  air  and  plenty  of  plain  fwxl.  Milk  from  cows  stuffed  with 
parliage,  l>rcwery  sloj)S,  etc.,  should  not  1r'  used,  nor  from  cows  which  have 
themselves  evidence  of  disease  on  the  udders  or  elsewhere. 

Care  and  transportation  of  milk  :  The  milk  should  be  placed  as  soon  as 
possible  in  tightly-covered  vessels,  and  Ik*  disturlml  as  little  as  pissiblc  by 
p<juring  from  one  vessel  into  another.  Until  transported  it  sh<juld  Ix?  kept 
at  a  temjx'ratiirc  behiw  50°  F.  Transportation  should  Iw  in  refrigerator 
cars,  and  the  milk  should  Ix'  inspectetl  on  its  arrival  in  the  city  and  its  tcm- 
[K'ratnre  taken,  No  milk  sluiuld  1h.'  adnu'ttwl  which  registers  over  60°  F. 
The  city  delivery  of  milk,  also,  should  \k'  in  <".irts  in  which  the  cans  are 
kept  npiu  ice  during  the  summer  months.  The  sale  of  milk,  whether 
from  wagons  or  fn>ni  shops,  shoidd  Ix"  allftivcd  only  I>y  dealers  licensed  by 
Ixiards  of  health,  and  the  dealers  should  Im'  compelled  to  keep  milk  at  the 
j)roj>er  temperature,  about  50°  F.  Systematic  milk-inspection  should  be  I 
kept  up,  and  li<vnscs  revoked  fiir  violation  of  rules.  None  of  the  pre- 
cautions now  taken  to  secure  against  the  dilution  and  adulteration  of  milk 
should  be  neglecte<l.  I 

The  care  of  milk  in  the  honu^  :  It  should  not  l)C  delivered  so  early 
that  it  must  stand  two  or  three  hours  in  pitchers,  etc.,  ix-fore  it  is  put  on 
ice.  For  young  children  there  is  a  great  advantage  here  in  the  use  of  njilk 
delivere*!  in  Ixittles.  As  soon  as  ])ossiblc  after  it  is  rtK-eivixl,  the  milk 
slinuld  be  put  into  the  bottles  from  which  it  is  to  be  fed,  in  quantities 
|iro[K'r  for  a  single  feeding.  This  practice  should  Ix;  fiillowetl  also  iu  the 
case  of  infants  who  are  not  fed  from  a  bfittlc.  | 

The  milk  is  now  to  be  steriliKcd,  according  to  the  directions  given  else- 
where in  this  work. 

In  institutions  where  it  is  impossible  to  sterilize  all  milk  in  separate  1 
fee<ling-lH>ttlcs,  the  wimc  thing  ciin  Im'  acconiplisluxl  with  tolerable  certaintv 
by  niising  the  milk  to  the  boiliiig-p>int  in  a  sauccjwin  or  a  cijvereil  vessel, 
maintaining  this  temperature  for  thirty  minutes,  and  then  pouring  it  into 
(piart  Ixrttles  wliirb  have  i>ecn  the  same  length  of  time  iu  boiling  water, 
corking  with  cotton,  jukI  placing  on  ice.     As  an  entire  bottle  niii  U-  iisc«|  up 
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fori  sijigle  ftt-diiij!:  of  several  childivn,  there  is  not  the  objection  of  having 
biiipM)  the  Ixittle  several  times  Ix'fore  its  content.^  arc  i-diisume*!. 

Anioufj^  tlie  poor  and  negligent,  where  proper  directions  for  sterilizing 
flBDol  be  carried  out,  the  liest  substitute  seems  to  be  to  use  the  bottled 
milk,  and  keep  the  closed  bottles  iu  boiling  water  three-ipiarters  of  an  hour, 
ibeu  ()Ut  iiu  ice. 

The  value  of  sterilizing  milk  before  feeding  it  to  infants  is  established 
WviiikI  the  neoeasitj'  of  discussion  here.  In  (cities,  when'  .stime  of  the  milk 
i*  twi'uty-four  hours  old  when  n^-eived,  and  forty -eight  hours  old  when 
ctin.«umed,  the  need  is  imix-rative.  In  tlie  couiitrv,  where  frejsh  milk  can  be 
ubtained  twi«e  a  day  from  hinlthy  cows,  tlie  same  necessity  docs  not  exist. 
But  c\fu  thert>  it  is  best  to  t^traiii  tlx'  milk  thniugli  (X)tton  and  put  it 
wboii  n'<vive*l  into  the  IwttlcH  fi-otn  which  it  is  to  be  i'etl,  cork  with  cotton, 
mkI  place  on  ice.  If  proper  care  is  bestowed  njuju  the  cows,  nothing  more 
iiiraqoired,  beyond  v&re  of  utensils. 

The  care  of  bottles,  rubber  uippk«,  et«!.,  is  second  in  imjx>rtance  only 
i<i  that  of  the  milk  itaelf.  The  be.st  method  of  cleansing  bottles  we  have 
f('iin<l  to  be  the  following.  Rinse  witli  (M)ld  water,  carefully  s<tiiI)  with 
I)ni8h  and  hot  siidi^,  fill  with  weak  .soda  .solution  and  let  stand  til!  ni'eded 
for  milk  .supply,  then  boil  for  half  an  hour,  or  bake  for  tlie  same  length  of 
time  in  a  hot  oven,  and  cork  with  cotton. 

The  use  of  long  rubber  tubes,  or  tubes  of  rubbir  and  gla.ss,  as  attach- 
Wna  for  fee*ling-tx)ttles,  should  never  under  any  circunistatiL-es  Iw  allowt^d. 
To  keep  these  clean  is  almost  a  matter  of  inipcjssiljility,  even  for  the  most 
mrcfy.  They  ar«-  held  in  liigli  cstwin  among  the  |>oor,  .since  when  they 
arc  used  an  infant  can  be  placetl  in  its  crib,  tlie  nipple  put  in  its  month, 
and  the  child  left  to  slwp  or  eat  as  it  wills,  for  hours  at  a  time;  while  the 
"ther  style  of  nipple  needs  the  attention  of  srmic  one  until  the  mcAl  is 
finish«l,  to  keep  the  bottle  tippcnl  .Sf)  that  the  milk  will  flow. 

Only  nibber  nij)ples  which  slip  over  the  mouth  of  bottles  should  be 
•nd.  These  should  lie  turnwl  inside  out  and  scnil)l>etl  at  lca.<t  once  a  day, 
•nd  at  all  times  when  not  in  u.s*'  should  be  kcjH  in  a  .«olution  of  l,M>rax  or 
■licylate  of  sodium. 

What  has  been  said  of  milk  applies  with  wpial  force  t(j  all  milk  foods, 
KHkIs.  bn>ths,  and  infant-fo<Mls  generally.  ( July  water  which  has  lieen 
lwil«]  at  least  half  an  hour  sliouKl  be  used  iu  their  pieparation.  Every- 
lliing  left  over  from  a  single  feeding  should  be  thrown  away,  no  wamied- 
"VfT  niesHcs  lx>ing  given,  lender  no  circuin.'itances  slinuld  milk  or  any  food 
li'lllowed  to  stand  in  ojxmi  vckscIs  in  a  living-roimi. 

The  cntronce  of  germs  into  the  canal  is  U)  be  prevented  not  only  by 
jisiroying  by  heat  all  those  existing  in  milk  and  other  fixxls,  but  also  by 
'Wling  all  water  given  to  the  child,  by  attention  to  the  cleanliness  of  the 
tiild'a  mouth,  as  well  as  of  its  hands,  which  gi\  much  of  the  time  are  in  the 
iMtb,  and,  in  the  case  of  nursing  infants,  by  cleanlines.s  of  the  mother's 
tnut  and  nipples;  these  should  Ik*  wnsliiil  before  an<t  after  ciu*li  inirsing. 
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Another  important  jwiut  in  tlu-  prophylaxis  of  severe  forms  of  disease 
is  early  and  prompt  attontion  to  all  the  milder  derangements  of  tlie 
stomach  and  intestines,  jMirtif'ularly  during  summer.  The  larger  pn>por- 
tion  of  lases  of  cholera  intantiun  and  entero-colitis  are  precedetl  for  some 
time  by  milder  symptoms.  Prompt  attention  at  the  outset  is  usually  efficient. 
Too  mueh  eamiot  Ix'  said  in  euiulenniiitioi]  of  the  practiiv  of  allowing  a 
slight  Itxjseness  of  the  bowels  to  go  on  for  a  week  or  more,  simply  Ix-canse 
the  child  happens  to  l)e  teething.  Yet  many  motliers  believe  such  a  con- 
dition of  tlie  bowels  to  be  not  only  not  injurious  but  even  positively 
l)eneficial.     Such  an  eiittr  has  cost  many  infants'  lives. 

Every  gastro-intestinal  derangement,  no  matter  how  slight,  should  re- 
ceive prompt  attention,  with  the  idea  tliat  at  any  time  severe  and  even 
dangerous  symptoms  may  supervene. 

To  summarize,  prophylaxis  demands, — 

1.  Getting  as  many  infants  out  of  the  city  in  .summer  as  possible. 

2.  The  education  of  the  laity  up  to  the  imirortanoe  of  regularity  in 
feeding,  to  the  dangers  of  overfeeding,  and  as  to  what  is  a  proper  diet  for 
infants  just  weaned. 

3.  Profier  l^al  restrictions  regarding  the  transportation  and  sale  of 
milk. 

4.  The  exclusion  of  germs  or  their  destniction  in  all  foods  given,  but 
e8i>ccially  in  milk,  by  earefiUly  sterilizing  milk,  and  scrupulous  cleanliness 
in  bottles,  nipples,  etc. 

5.  Prompt  attention  to  all  mild  derangements,  especially  in  summer. 

6.  Cutting  down  the  amount  of  frHwl  and  increasing  the  amount  of 
water  during  the  days  of  excessive  summer  lu-at. 


YI.    SIMPLE   DIARRHCEA. 

Under  this  head  it  is  meant  to  include  those  cases  of  diarrhoea  in  which 
there  is  a  derangement  of  function  without  anatfiniical  changes,  without 
fever,  and  without  involvement  of  the  stonnich, — if.,  which  are  not  dvs- 
peptic.  With  these  limitations  the  niunlier  )»f  <us<'s  to  lie  included  under 
this  head  is  very  much  smaller  than  most  writors  wpan  the  subject  descrilje. 

Etiology. — Pi-edisposition  is  tlie  sinie  fi>r  this  an  for  all  other  varieties 
of  diarrha'a, — age  (under  two  years),  bad  intestinal  Ingiene,  such  as  bad 
habits  of  feeding  and  impiiiiKT  f<Hxl,  insanitary  snrniundings,  and  the 
warm  sea.son. 

The  most  imj>ortant  special  causes  of  this  variety  are  those  acting 
upon  the  nervous  system.  As  snch  may  be  classed  dentition,  chilling  of 
the  surface,  exhaustion  fronj  fatigue  or  other  cause,  and  the  direct  effects 
of  atmospheric  heat.     The  last  two  mentioned — exhaustion  and  heat — are 
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rm  mnch  more  frequently  a-ssoeiated  with  dyspcptie  diarrhtpa,  yet  there 
MOM  to  be  pretty  good  gromid  for  the  opinion  that  tiiis  is  not  always  the 
(•K.    The  same  may  be  said  of  menstruation  and  varioTis  nervous  impres- 

fim  u|)on  the  mother  of  a  nursing  infant. 
vForeign  Ixtdies,  or  articles  of  food  whieh  act  virtually  as  foreign  Ixnlies, 
RBi  a>i  uncooked  or  jiartly-i-ookcd  grains  of  riw,  hominy,  barley,  or  green 
rttni,  or  grc«n  fruits, — and  mils  and  raisins  in  the  case  of  veiy  young  chil- 
ilren, — all  these  may  be  tJie  cause  of  a  simple  diarrha-a.  These  cases  are 
Mnctinies  classed  as  instances  of  nHi4mni<"al  diarrha?a. 
Certain  fniits,  such  as  «he  peach,  jwar,  grape,  etc.,  may  excite  diarrhoea, 
from  the  organic  acids  they  contain  or  from  their  seeds  acting  meehanii«lly. 
Diarrhfea  may  Ik-  due  to  any  one  of  the  varion.s  catliai-tic  dnigs,  in 
trhidi  the  normal  physiologicjil  efl'ects  have,  from  the  susceptibility  of  the 
pstieat,  been  very  greatly  exaggerated  in  intensity  or  prolonged.  It  is  ex- 
tivmi'ly  dodbtfid  if  any  of  the  ordinary  cathartics  given  to  the  mother  ever 
operates  uj»on  the  child's  iwwcls  tlir(.>ugh  the  milk. 

A  hypersex-retion  of  bile  is  gt-nerally  believed  to  be  sometimes  a  cause 
of  diarrhflpa.     Such  eases  are  certainly  rare. 

The  common  habit  in  this  oountn,-  of  allown'ng  children  to  drink  freely 
of  iov water  may  result  in  an  attack  of  diarrlnea,  apart  frmn  another  visible 

Pathologry. — In  these  eases  we  have  neither  intestinal  dp<'om]vosition  nor 
intCBtiual  intiammation  as  the  cause  of  the  symptoms.  There  is  incrt>ase<l 
pristalsis,  depending  ujx»n  local  irritation  or  of  reflex  origin,  increased 
"ftwion,  chiefly  serous,  and  in  most  cases  a  nuxlcnite  hyiierwrnia  ;  this  is 
»iroetimcs,  judging  from  the  symptoms,  pi-etty  intenst-.  If  the  exciting 
(WW  ctmtinues  ojierative,  the  case  may  go  on  to  intestinal  infliimniation. 

Symptoms. — These  may  come  on  suddenly  or  gnMhudly.  If  suddenly, 
there  is  usually  alxlominal  jwin  prtK^eding  the  diarrha'a  ;  otherwise  thi.»  is 
ilwot  There  are  at  first  one  or  two  soft,  fcecal  at<K^ls ;  then  they  l>ecoine 
fiite  thin,  and  may  l)e  watcrj'.  There  may  be  a.s  many  as  eight  or  ten  in 
««i«y.  There  may  be  restlessness  in  the  case  of  infants,  and  at  all  times 
there  is  a  good  deal  of  exhaustion,  and  of\en  a  clanmiy  skin  from  perspira- 
tion. But  there  is  no  vomiting,  and  the  temj)erature  is  not  elevated,  these 
two  negative  symjrtoms  quieting  at  once  the  apprehension  that  may  have 
been  folt  nyarding  a  more  serious  illness.  The  stools  arc  not  ollen  green 
in  infanta,  but  are  of  a  pale-yellow  or  gray  color;  in  older  children  they 
Wf  thin  and  brown  or  gray,  and  in  all  there  is  more  or  less  odor.  If  the 
(*w  has  Imh'U  some  material  acting  as  a  foreign  body,  this  may  l)e  I'ound  ii- 
the  diwharges. 

If  left  to  themselves,  these  cases  usually  recover  in  three  or  four  days, 
'int  they  may  also  develop  into  more  serious  forms  of  intestinal  disease, 
patticiilarly  if  it  Im?  summer.  If  the  cause  is  not  removed,  there  may  be 
fiwjnently  recurring  attacks  stieh  as  have  been  described,  until  a  chronic 
diarrhoBB  is  finallv  established. 
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Treatment. — These  caws  in  the  vast  majority  of  instances  are  easily  and 
promptly  wirable  if  taken  in  season.  Opinm  is  the  sovereign  remetly  ;  but 
Ixitore  this  is  given  a  full  dose  of  castor  oil  should  be  athninisterfsl.  A 
tea'spiMJiifnl  may  l>e  given  to  an  infant  of  from  three  to  six  months,  a  tablv- 
sjxwjnful  to  a  ehild  over  four  years.  If  the  cause  of  the  diarrhcea  is  any 
me<-haiiieal  irritation,  this  preliminary  cathartic  is  an  absolute  ueoeasity. 
It  is  a  gmid  rule  in  all  wises.  Calomel  (gr.  i  to  gr.  iii)  or  syrup  of  rhubarb 
(5i  to  5iv)  may  lie  substitute*!  for  the  oil,  but  they  are  less  certain  and  lew 
satisfactory.  Five  or  si.\  hours  after  the  cathartic  the  opiate  should  be 
given.  It  is  a  go(xl  rule  to  prescribe  a  safe  dos*'  and  oixler  it  to  Ix?  n'j>eated 
after  each  stool.  The  fonn  of  preparation  is  not  of  great  ini|H>rtance: 
IKiregoric  and  Dover's  powder  am  probably  as  gtxKl  as  any.  For  a  child 
a  y(>ar  old  from  six  to  ten  drops  of  the  former  or  a  ipiarter  of  a  grain  of 
Dover's  powder  may  be  ordere<l  in  the  manner  indieutetl.  Opiiim  stops 
|x^ristalsis,  and  after  the  intestine  lias  been  emj>tied  that  is  mainly  what  i« 
wanttnl  in  these  cases. 

In  cases  not  yielding  promptly  to  opium  aloue,  bismuth  subnitrate  may 
1k'  a<ld<-d,  but  this  will  not  often  be  roquiiW.  The  child  must  Ik?  kept  quiet 
in  ha  crib  or  carriage,  and  on  no  account  Ix*  allowed  to  run  about  until  it 
is  ipiite  well. 

In  the  matter  of  diet  almost  uothing  mu-st  bo  given  for  twelve  to  twenty- 
four  hours,  and  theu  for  two  or  three  days  only  fo<xl  which  can  be  almost 
I'litirely  absorbed.  The  |K)int  is  to  kwp  the  intestines  as  cjuiet  as  possible 
tintil  the  irritation  has  sul>sided.  Barley-water,  thin  l>n>th,  and  whey  may 
Ik"  use<l,  but  no  milk,  unless  it  be  brea.st^milk.  Careful  feetling  must  be 
kept  up  for  a  wwk,  to  pi*event  a  rcc^urrenee  of  the  diarrhnea.  If  it  is 
summer,  this  is  imperative. 

A  proper  management  of  these  csises  of  simple  diarrhrca  is  one  of  the 
most  important  prophylactic  measures  against  the  severer  forms  of  intestinal 
disease.  On  no  account  should  these  cases  be  neglected  because  tlie  child 
hap|H'iis  to  be  teething. 
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VIL    ACUTE   MYCOTTO   DIAREHCEA,  OR  DLAR- 
EHCEA   OF  BACTERIAL   ORIGDST. 

Synonymea. — Acute  gastrointestinal  catarrh.  Cholera  infantum,  Sum- 
mer c<iraplaiut,  Summer  diarrhcea,  Infe<'tious  diarrhoea. 

It  has  sei'mi-*!  to  me  that  our  knowledge  of  this  cla.ss  of  cases  has  ad- 
vanced far  enough  to  make  a  change  from  the  time-honored  "  summer  diar- 
rhcea" not  only  jn.stifiable  but  even  neeessar}'.  It  should  Ix?  kept  Ix'fore  our 
minds  constantly  that  the  most  potent  factors  in  producing  this  disease— or, 
rather,  tliese  diseases — are  micro-organisms.  The  grounds  upon  which  this 
opinion  n/sts  have  Ixien  aln-ady  gone  over  pretty  fully  in  the  section  on 
the  n-latiou  of  bacteria  to  diarrlxeal  di.'icase. 
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Tbi-  l«4ion»  have  Ix^n  dfwrilW  under  the  heading  of  ai-ute  desquama- 
tive catarrh.  It  has  seeniHl  to  nif  that  the  fhiireft  mxU^rstaudiiig  of  these 
(tta  is  reaehed  hy  <Hinsideriiig  tlie  proeess  as  not  exactly  iutlaniniaton',  but 
ntther  an  aoiite  deeomiM»9ition  or  fermentation  in  the  gastro-intestinal  tract 
which  is  pn>liminarA'  to  influniniatory  lesions. 

Two  distinet  forms  an'  met  with:  (1)  aeute  dysjK'ptie  diarrhoea;  (2) 
dioiere  infantum. 


» 


I 
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I.     ACUTK   DYSPEPTIC   D1ARRH(EA. 

Etiology. — All  the  eauses  enumerated  iu  the  seetion  on  etiology  are 
important  here.  This  variety  includes  tiie  greater  number  of  the  cases 
uf  suiamer  diarrhcca,  or  at  least  forms  a  staj:c  in  these  eases.  It  is  most 
tTei|Ucntly  the  initial  stage,  i)ut  it  is  sonH'timcs  the  final  one.  We  need  not 
lio  more  here  than  summarize  the  causes  snnmier  heat,  artificial  feeding, 
W  habits  of  fwxling,  imjiropi'r  footls,  impuri'  milk,  bad  surroundings,  and 
lity  PFsidenee,  as  the  etiologi<'al  iaetors. 

Pathology. — Dyspeptic  diarrhoea  is  a  diarrlia'a  set  up  by  undigested  foofl 
intlip  int«!stine  and  l)y  the  putrt^factive  changes  in  such  food.  If  the  resist- 
»nwof  the  patient  is  great,  the  cause  a  transient  one,  and  the  case  properly 
iiunagid,  there  is  only  functional  disonler,  and  in  a  tew  days  there  may  be 
ooaplete  recovery.  In  a  8nsce|)tiblc  |)atient,  where  the  exciting  cause  con- 
tioqes  operative,  or  when  improperly  managed,  the  process  continues,  and 
itmtomieal  changes  are  pnKhicc*!, — I'.c.  the  csise  becomes  one  of  gastro- 
I'Dtrnxxilitig  in  which  the  dyspeptic  diarrluea  was  the  initial  stage. 

SymptoniB. — Two  fiirms  are  met  witli  :  first,  a  mild  form,  with  a 
Kndiial  onset,  with  little  or  no  fever,  and  ustially  witliout  any  gastric  dis- 
turtance;  secondly,  a  severe  form,  in  wliich  the  onset  is  sudden,  usiially 
ttttuded  by  high  temj)eratnre  and  by  voniiting, 

In  the  mild  form  there  may  be  for  the  first  lew  days  no  symptoms 
Mwpt  tlie  diarrhoMil  discharges,  or  the  child  may  be  peevish,  fretful,  e«- 
pimlly  s<i  at  night,  ami  may  seem  generally  out  of  sorts.  From  the  fart 
tiiat  the  general  Bymptonis  are  sti  few,  cases  of  this  kind  are  nlU-n  allowetl 
tu  go  on  for  wn-eral  days  by  mothers  under  the  common  belief  that  the 
^^lild^(•n  are  "  only  teething." 

Tlic  stools  are  green  or  yellow,  thinner  than  normal,  and  contain 
of  undigi'sted  fat  and  occasionally  cunls.  Sometimes  they  are  of  an 
live  odor,  but  frequently  not ;  there  are  usually  from  three  to  six  daily. 
•^fWr  a  few  days  they  contain  in  most  cas<'s  mucus  in  smaller  or  hu'ger 
'I'Mntitics.  Fniits  or  starcliy  fiMKls  a|)i>ear  in  tin*  stools  almost  niH-hangwI. 
The  ap|M>tite  may  lie  normal,  but  is  usually  ini|«iiretl,  and  may  lie  almost 
liK  after  a  few  day<.  The  tongue  shows  generally  a  thin  white  coating; 
•Im'  niiiena.H  membrane  of  the  mouth  ma}"  Ik;  ctingested,  or  in  very  young 
infiuits  fxivered  with  thrush.  Sometimes  the  general  health  will  not  be 
n«*i(ifahlv  a<!'ect<>d  for  two  or  thre<'  weeks.  Often  after  a  few  days  the 
ia&ots  betxinie  (Mile,  lose  Hcsh,  tlieir  liml>s  become  soft  and  flabby,  they  lose 
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their  spirits,  and  the  scales  show  a  loss  of  one  or  two  {KKiiids  iii  a  week. 
If  proper  treatment  is  institutetl  and  the  cause  is  removed,  there  is  noticed 
an  improvement  in  the  ehui-acter  and  frei|uenc_y  of  the  stiHils,  the  mucus  dis- 
ap|)ears,  the  oolor  becomes  a  pale  yellowish  gret-u  and  finally  yellow,  the 
apiK'titc  returns,  the  strength  and  spirits  improve,  and  the  children  recover 
at\er  an  illness  of  from  four  to  ftturteen  days,  C^ti-asioujilly  the  condition 
may  last  for  a  longer  time.  It  is  very  coinnioii  to  have  an  occasional  l)ad 
stool  after  these  have  been  generally  giKxl  fiir  a  day  or  two,  but  this  is  of 
no  significance.  Relapses  arc  very  easily  bmugjit  on  by  slight  irregularities 
in  diet,  especially  overfeeding.  In  the  c«ses  which  do  not  run  this  favor- 
able course  we  may  have  at  any  time  the  supervention  of  acute  severe 
symptoms,  and  the  case  may  become  one  either  of  cholera  infantum  or  of 
entero-«x»litis.  This  change  often  takes  jilace  witii  great  suddenness,  and 
is  frequently  coiniident  with  a  few  days  of  very  hot  weather  or  follows 
some  gross  dietetic  error. 

.\  third  terniiniitioi),  but  not  so  common  as  either  of  the  preceding,  is 
a  continuance  of  tin-  mild  symptoms  with  exaeerbatious  and  remissions 
during  the  entire  snninicr  season,  until  the  cool  weather  of  autumn  comes. 

These  (.uses  may  Ik'  cut  off  at  any  time  by  any  intercurrent  disease, 
particularly  by  pneumonia. 

Infants  suffering  from  atlircpsia  not  uncommonly  die  fn>ra  a  very  slight 
exacerbation  of  tfie  intestinal  symptoms,  the  autopsies  revealing  no  other 
lause  of  death. 

In  the  cases  developing  suddenly  the  clinical  ]>ictnrc  is  quite  a  different 
one.  The  attack  may  Ijegin  abruptly  in  a  child  appiireutly  liealthy,  or  there 
may  liave  been  for  .some  days  synijrtoras  of  slight  intestinal  derangement. 
If  an  infant,  it  is  restless,  cries  much,  sleeps  but  a  few  minutes  at  a  time, 
and  seems  in  di.stress.  The  skin  is  hot  and  dry,  the  temperature  runs  up 
rapidly  to  102°  or  1(»3°  F.,  often  to  H)5°,  the  alKloniPii  is  distended  and 
hard,  the  l^s  are  usually  drawn  up,  and  all  the  symptoms  indicate  the  onset 
of  some  grave  disonlcr.  The  nervous  symptoms  in  some  cases  are  very 
severe,  and  even  convulsions  may  occur.  There  may  be  great  thirst,  so 
tliat  everything  offered  is  taken  eagerly,  or,  on  the  other  hand,  everj-thing 
may  be  refused. 

Usually  in  the  course  of  from  four  to  six  hours  after  the  onset  the  gastro- 
intestinal symptoms  come  on.  There  is  first  vomiting,  which  may  be  of 
undigested  fixKl  taken  many  hours  before.  If  this  was  milk  it  frequently 
ivmes  up  in  hard  curds  and  very  sour.  After  the  stomach  has  been  aji|>ar- 
ently  eniptie<l,  mucus  and  serum  are  ejected  in  small  quantities  after  much 
retching,  and  sometimes  the  vomiting  is  bilious.  The  vomiting  is  easily 
excited  by  the  giving  of  fixxl  or  driuk. 

Diarrhrea  soon  follows, — first  feculent  stools,  then  great  bursts  of  flatus, 
with  tlie  expulsion  of  very  tliiu  yellowish  stools  of  a  terribly  offensive  odor. 
Four  or  five  such  discharges  may  occur  in  as  numy  hours.  In  other  cases 
the  stools  are  gray,  green,  or  greenish  yellow,  sometimes  brown  ;  but  char- 
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icU:rM(ic  features  arv  tbo  aniouiit  of  gas  ex|>ollccl,  ihv  colk'ky  puiuH  preceding 
the  (iis<'lMirge«,  aud  the  .sickening  (xlor. 

In  •  (i^insiderable  number  of  the  cases  this  free  evacuation  of  the  bowels 
il'fclluwfd  bv  a  fall  in  the  temperature  and  8ub»idcu(v  of  the  nc^rv'ous 
frmplonis,  aud  the  child  falls  asileep,  to  be  awakened  ibr  an  occasional  stool 
jfter  a  few  hours. 

The  prostration  is  oi^en  great  in  the  beginning,  but  not  of  long  duration. 
I'iKler  favorable  cireumstances  and  with  projuT  inaiinj;ement,  the  case,  after 
twenty- four  or  thirty-six  houi-s  of  severe  syniptiuufi,  may  go  on  to  a  rapid 
(MDvaleigoenoe.  The  movements  continue  abnomuilly  fre<juent  for  three  or 
fmir  days,  but  gradually  assume  their  normal  eiianu-ter,  and  a  prompt 
iHwery  tan  usually  l)e  pretlicted. 

Such  arc  the  ca.«e*i  in  which  the  brilliant  results  of  treatment  are  ob- 
tained, and  often  reported  as  cures  of  "  eholcra  infantum.''  The  chief 
fctttires  contributing  to  such  favorable  rt>snlts  are  a  giKxl  constitution  ou 
ihcport  of  the  child  and  the  aliility  to  ix'gulate  the  feeding  afterwards. 

If  circumstan«B  are  not  so  favorable,  if  the  child  is  cachwiic  and  badly 
anil  for,  the  fall  in  the  temjK'iiituiv  is  often  only  a  temporary  one;  the 
vipoiitiiig  may  not  recur,  l)ut  the  diarrhtea  keeps  up,  the  .stools  gradually 
duuiging  in  character,  becoming  less  offensive  ])erhaps  and  not  so  fluid,  but 
«ilh  mucus  added  and  oc-cusionally  streake<l  with  Itlnod  ;  in  olher  words, 
Uroming  more  and  more  of  the  charat-ter  seen  in  cntero-ttjlitis. 

The  general  symptoms  follow  the  same  course :  the  first  profound  im- 
pnaion  made  upon  the  nervous  system  sulfides,  and  the  children  become 
I        pile,  worn,  prostrated,  aud  exhibit  the  6yni[»toins  described  in  the  section 

OP  mtem-colitis. 
^B        In  some  cases  there  may  be  a  series  of  such  attacks  sejmrated  by  a  week 
^^L  <r In  (}i^s,  the  stools  never  btH-oming  quite  normal  between  them,  but  all 
^P'lftit 'Cjmiptoma  being  absent.     It  nuiy  Ik-  not  until  the  third  or  fourth 
utKk  that  the  entero-colitis  is  finally  established. 

In  children  over  two  yeai-s  old  there  an*  some  features  which  differ 

ifnim  the  cases  described  above  as  (xx-urring  in  infants. 
Here   they   ustially  follow  the   ingestion  of  some  indigestible   article 
of  food,  Buch  as  grv<n  apph>s,  iinrijK'  lierries,  etc.,  or  milk  which  ha."  Iwen 
tainted  from  exposure.     Vomiting  here  dties  not  c<jme  on  so  readily  as  in 
infiult^  pain  is  a  nuich  more  prominent  feature,  aud  the  temperature  is,  as 
•  nile,  lower. 
^M         Such  cases,  although  beginning  with  .severe  symptoms,  usually  make 
H^  IJWxl  recoveries:    there   is   much    less  likelihoofl   of  their   ranning  on   to 
^H'^Wllliunatory  forms  of  diarrhcBal  discii.sc  than  in  the  case  of  infants. 
^^      Dia^rnoeia. — The  diagnostic  |>i>ints  alnjut  the  acut<'  attacks  arc  their 
■rfden  on.-ici,  their  st!vere  .symptoms,  their  brief  duration,  and  usually  their 
fivomble  termination.      They  are  violent,  often  alarming,  but  brief,  con- 
'»ler»oence  fnnjuently  being  establi.shfd  in  two  or  three  days. 

D}'speptic  diarrhcra  is  to  be  diftcreutiated  from  cholera  infantiun  and 
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gastro-enteritis  or  piitert>-<'olitirt,  and  in  its  odhoI  from  tlie  general  disedH 
malaria,  scarlatina,  piiennioiiia,  ami  tmiH'illitis.  ^ 

From  cholera  infantum  it  is  distinguishctl  by  its  milder  character, — pros- 
tration being  less,  temperature  usually  lower,  ner\'0U8  symptoms  less  pro- 
nounced,— hut  particularly  liv  the  stools  :  the  large  serous  neutral  or  alkaline 
stools  belong  <mly  to  cliolcra  infantum.  AiiJiuugii  nearly  ever)'  <«se  of 
cholera  infantum  is  preceded  by  a  dyspeptic  diarrhoea  of  greater  or  less 
severity,  the  former  is  not  to  be  regarded  as  simply  a  more  severe  form  of 
acute  dysjieptic  diarrhcea. 

To  differentiate  these  cases  from  those  of  iuHammatory  diarrhoea  is  im- 
possible for  the  first  day  or  so.  The  ons<'t  is  i>ften  idciuiciil,  and  we  cannot 
say  at  once  whether  they  arc  going  on  to  the  development  of  intlanimatory 
<rhanges  or  not.  The  subsidence  of  fever  and  all  severe  symptoms  at  the 
end  of  twenty-four  or  thirty-six  hours  shows  that  we  liave  had  only  a 
putrefactive  proi-ess  with  functional  derangement ;  while  a  eontintmnce 
of  severe  syniptonis,  and  c»pc<-ially  of  the  fever  Ix-yond  the  second  day,  is 
usually  evidence  of  inflammatory  changes. 

The  sudden  development  <if  high  fever,  prostnitirtn,  vomiting,  and  even 
diarrluea,  is  <'ommon  to  very  many  diseases  nf  infiiucv,  csjK'KM'ally  to  malaria, 
pneumonia,  scarlatina,  and  tonsillitis.  It  is  always  difficult,  and  vorj'  often 
imjxissililc,  to  ssiy  at  the  outset  whether  we  have  anything  more  than  a  dys- 
jK'jitic  attack  to  deal  with.  The  .'ivniptoms  of  the  latter  are  often  s<i  severe 
that  it  isdifKcultto  Iwlicve  the  sole  cause  to  be  thegastro-intestinal  disorder. 

Tonsillitis  is  revcidetl  by  an  insjwtion  of  the  throat.  Before  excluding 
scarlatina  we  nuist  wait  until  the  time  for  the  ntsh.  The  (juestion  of  ma- 
laria is  a  difficult  one  todwide,  and  may  re(|uin>an  observation  of  the  tem- 
perature for  two  or  three  days.  Pneumonia  csin  usually  be  recognized  by 
the  physical  signs,  if  it  is  looked  for. 

In  general,  niarkwl  im|>rovenieiit  in  the  gastro-intestinal  symptoms  with 
a  continuance  of  the  general  ones — fever,  pnistration,  etc. — drives  nsto  seek 
another  explanation  for  them.  More  than  once  I  have  seen  pneumonia 
overltwkwl  until  flu'  thin!  or  fourth  day  Ixx^use  of  the  early  prominem-e 
of  gastro-intestinal  symptoms. 

It  should  iv  rcnienilK'r(>d  that  any  acute  disease  in  summer  is  likely  to 
present  gastro-intestinal  symptoms,  esjKH'ially  at  its  onset. 

Progrnosis. — There  are  very  few  cases  of  acute  dyspeptic  diarrhoea  that 
prove  fatal,  cxcej>t  among  children  already  sutlcring  from  athrepsia.  It  is 
not  un«nnniftn  among  such  chihiren  in  institutions  to  have  fiital  I'ases  of 
diarrhrea  which  have  never  presented  any  choleraic  .symptf)ms,  and  which 
do  not  .show  at  autopsy  the  lesions  of  entero-colitis.  The  explanation  seems 
to  be  that  such  feeble  constitutions  are  overcome  in  the  first  stages  of  in- 
toxication and  prostration.  It  is  a  surprise  to  see  with  how  few  symptoms 
such  children  succumb. 

In  all  cases  suffering  from  athrepsia  any  diarrhoeal  attack  may  prove 
fatal,  and  a  guardwl  j)rt^nosis  nnist  Ix'  given. 
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In  atlier  cases  our  pn^uosin  rraolvcs  itself  iiitu  this  question  :  what  ure 

the  prohabiliti(«  that  tlic  existing  attai-lx  will  go  on  to  the  develojmu-ut  of 

inflafflmatory  cJiangeH ? — i.r.,  will  it  Ixvonic  a  gastroH-utero-colitii*,  or  an  eu- 

toKH!oIitiB?    In  auswcring  tiiia  there  must  be  considei-ed  the  child's  omsii- 

tiilioii.  the  ninnncT  in  which  it  lias  Ix-en  fed,  the  previous  state  of  its  gastn)- 

j  jolcstiual  ranal,  its  surroundings,  how  early  tlie  ease  eomes  to  liand  for 

lit,  and  1h)W  well  treatjuent  can  be  carried  out.     If  the  child  has 

lipco  rather  dclifiite.  lias  lieen  i)adly  fed,  lias  siiH'erwl  from  friMjiK'nt  previous 

L  jiidj^tiun  and  mild  <liarrh<ea,  if  its  siirroiindiiigs  an-  ImuI,  if  the  attack  has 

llMiallowe*]  to  nui  on  two  or  three  days  before  interlereiR-e,  and  if  proper 

£ilBtic  and  Jiygienic  treatment  («nriot  be  carried  out,— all  these  eircuni- 

««npw  make  it  likely  tliat  the  attack  will  Ixronie  an  cntero-colitis,  and  the 

liliciiboud  is  generally  just  in  proiHirtion  to  the  nuriiber  of  the  lactors  which 

in-  IMTSCnt. 

_Mauif«$tly,  all  these  conditions  are  worse  in  very  hot  summer  weather. 

Much  deix'ud.s,  then,  ujx.>u  early  energetic  treatment  and  one's  ability 

tomnuvc  the  exciting  causes.     The  pnjgntjsis  is  worst-  iu  ])atients  suffering 

fnini  prpvious  <lisease,  such  as  jiertussis  or  jxieumoiiia. 

Complicatdonfl. — The  eompliiations  are  mainly  thrush,  s«>u  mostly  iu 
vm  young  infants,  and  erytliema  of  the  buttocks  and  thighs.     Both  of 
l^kMan-  referred  to  in  detail  under  enter()-colitis. 

l^eattnent  of  Dyspeptic  Diarrhcea. — The  subject  of  prophylaxis  has 
bin  discussed  at  length  in  the  general  chajiter  upon  that  subject.  Almost 
wmrthing  tliere  said  will  apply  to  the  cases  under  discussion. 

HvoiESic  Treatmknt. — If  the  attack  occurs  in  sitinuier  and  does  not 
yield  at  once  to  the  nianagement  enij>loyt"<l,  u  chauffi'  of  tiir  .-ihoulil  be  made, 
»lt«r\-er  it  18  possible.  Whether  the  child  be  sent  fn)m  the  city  to  the  sea- 
•or  to  the  mountains  is  not  so  impoHant  as  it  is  that  it  siiall  g<>  where  it 
r  likely  to  have  tlie  W'sit  food  and  tiu*  best  Itxal  surroundings.  A  cliange 
thing.  In  the  country  or  iu  small  towns  a  change  is  not  so 
r,  aiid,  in  fact,  is  not  generally  r«jiiired  unless  the  c<indition  1k'- 
wfljw  somewhat  chronic.  In  such  Jtises  more  can  sometimes  be  accom- 
pliithtd  by  a  cbauge  of  air  than  by  all  other  mi-ans. 

Among  the  tenement-house  children  of  New  York  much  gofxl  is  done 
W  tJie  day  exciu-sions  uiRui  the  siilt  water.  Too  often,  however,  ouly 
•unjioniry  benefit   results,  ami  the  cases  relajise  on   their  return  to  their 


Prfxh  air  is  of  the  utm()St  imjK)rtance  to  all  diarrhocal  cases  in  summer. 
No  matter  how  mudi  fever  <ir  prostration  tliere  may  l»e,  these  cases  always 
^  hrtter  if  they  are  kept  out  of  doors,  except  possibly  <luring  threi-  or  four 
tthe  middle  of  the  day  on  ver^■  hot  days.  Notliiug  is  so  depressing 
rStifling  a]iartnieuts.  C'hilibxui  should  not  be  allowetl  to  walk,  even 
if  thoy  are  old  enough  and  stmng  enough  to  do  so.  They  can  be  kept 
<«t  in  cmrriages,  in  perauibutators,  or  in  hammocks.  Quiet  is  also  im- 
iortaoL 

V«u  III.— 8 
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The  c/otltliuf  in  summer  shniili!  Ix-  the  liplitest  Hannel  to  be  obtainwl :  u 
single  loose  garment  is  ])rf'f<'nil)l('.  A  tln'n  laver  of  linen  or  mnslin  can  be 
pnt  next  the  .skin  wliere  then-  arc  nuirli  jxTspiration  and  a  sensitive  skin. 

At  the  sea-shore  and  in  the  niountaiiis  esf)eeial  t«re  should  be  taken  to 
se<'  that  snflieient  elothiiig  at  night  is  snppliotl. 

Bfithim/  is  of  verj-  grejit  advantagi-  to  allay  restleseness,  as  well  a.s 
fill-  ilwmliness  and  the  rediietion  of  tern jK-ratt ire.  For  the  first  pnrjKise  a 
s]Kiiig('-lj«th  of  !il<'olHi|-an(l-water  or  vinogar-and-water  is  sufficient.  For 
the  rednctiiiti  of  tein|icnUtir('  only  the  tub-hath  is  to  l)e  relied  on.  If  the 
tfniiK>rature  continues  al)ove  102°  F.  or  near  that  pnnt,  systcmatie  Itathing 
must  Ix*  <«rrie<l  on.  The  temix-rature  of  the  bath  should  Ix*  nearly  100° 
F.  when  the  child  i.'5  put  into  it,  and  should  then  be  gradually  reduced  to 
80°  or  8.')°  by  adding  i(«.  The  l>ath  .>ihould  be  eontinuetl  for  from  ten  to 
thirty  minutes,  accoi-ding  to  the  amount  of  reduction  effected,  and  rei)eated 
from  two  to  eight  times  daily,  aeconling  to  the  requirements  of  the  ease. 
The  l)ath  thn.s  nsefl  hsus  generally  a  very  ipiieting  effect,  which  would  be 
entirely  lost  by  the  terror  and  excitement  caused  by  putting  an  infant  sud- 
denly into  !i  cold  bath. 

S<'rupuliiu.H  clraidiness  .should  be  securctl  in  the  (-hild's  jKTSon  aud 
clothing.  Napkins  should  Ih'  removed  from  the  child  and  from  the  room 
SIS  mum  as  .^oikHl,  and  plrtcc<l  in  a  di.sinfeftant  solution.  Fn^pient  washing 
of  the  buttiM'ks  and  genitals,  together  with  the  irritation  from  the  dis<>harges, 
"t\en  causes  excoriations.  If  these  exist,  ]dain  water  should  not  Ik?  used  for 
liathing,  but  bran-water  .should  Im'  siilxstituti-d. 

DiKTKTic  Trk.vtmkxt. — Dietetic  an<i  hygienic  tn'atment  in  this  elae8 
of  diarrhieas  is  of  very  nnich  more  importance  than  the  use  of  drugs.  It 
is  of  the  first  imjwrtance  to  rememlier  that  during  the  stagt>  of  acute  febrile 
symptoms  digestion  is  pnicticjdly  arrested.  To  give  ftxMl  i-cfjuiring  nmch 
digestion,  manifestly,  csnt  do  only  harm.  In  the  stomach  it  jinxiuecs  irri- 
tation until  it  IS  expelletl  by  vomiting  or  pa.ss<'s  into  the  inti-stine  and 
a<lds  to  the  fermenting  masses  there  present  and  aggravates  the  existing 
disorder. 

In  nursing  infants  the  breast  must  l>e  withheld  bo  long  as  a  disposition 
to  vomit  continues,  and  no  frnxi  whatever  given  for  from  six  to  twelve 
hours,  Thirst  may  Ih*  allayed  by  ric<^,  barley-,  or  toast-water  or  mineral 
waters  given  c<tld  and  fnipicntly  but  in  minute  ipiantitii's.  Stimulants  may 
lie  addefl  to  thi'sc  if  re<piirwl.  If  these  are  refnse<l  4ir  vomited,  alwolute  rest 
t<i  the  stomach  will  do  more  than  anything  else  to  hasten  recovery.  After 
the  stomach  has  been  quiet  for  ten  or  twelve  hours  it  is  generally  safe  to 
allow  the  child  to  lie  put  to  the  breast,  tentatively.  The  intervals  of  nursing 
shonl<l  not  be  shorter  than  thn'c  hours,  and  the  amimnt  allowc<l  at  one  feed- 
ing should  unt  be  more  than  one-half  or  one-third  the  usual  meal.  The 
remainder  may  be  made  up  by  miittou  or  chicken  broth  or  by  thin  Iwrle)' 
gruel.  The  amount  i>f  brciist-milk  allowed  may  Ix?  stesKlily  increa.sed,  so 
that  in  three  or  four  davs  the  breast  may  be  taken  exclusiveh'.      If'  there 
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»  ur  reason  to  saspcct  the  breaHt-milk  a»  a  caiitje  of  the  attack,  such  an 
menstruatinn,  pregnaiKv,  or  some  nervmis  inflii('iK>r — exhaustion,  grief,  or 
bif^t — on  tlie  part  of  the  niiri<e,  we  must  !*top  tlie  nursing  temporarily  or 
pmiuuH^tly,  according  to  circumstances,  and  secure  a  wet-nurse  or  begin 
-feeding. 
Xa  u>£^iit«  just  weaned  the  same  plan  is  to  be  followed  and  a  return  to 

made  if  jwssible. 
In  young  infants  who  arc  being  hand-fwl,  if  the  attack  be  a  severe  one 
tod  in  summer,  a  wet-nurse  should  Ix'  se<'ured  wherever  this  is  possible. 
Ill  («.<*  a  wet-nurse  is  out  of  tlie  question,  we  are  liroitght  ikcv  to  face  with 
'  «oe  of  the  most  diffietdt  prolilems  in  the  management  of  diarrha?a :  how  to 
(kd  artificially  a  young  infant  suffering  from  ilysiM'ptic  diarrhiea,  either 
1       K-iiU'  or  sulnieute. 

^B  When  the  exact  nature  of  these  dysjipptie  diarrlKEas  is  better  under- 
^^dlQBll,  wiicn  the  life-history  of  the  various  forms  of  bacteria  which  set  up 
^B  pAcfiutivc  pnx^essi'S  is  known,  and  we  are  able  to  say  from  clinical  symp- 
tom  whicii  pn>ces8  we  are  dealing  with  in  a  ])articnlar  ca.se,  we  may  ap- 
'  proach  to  something  like  scientific  accurswv  in  our  dietetic  treatment  But 
^_  until  lliaf  time  comes  we  must  be  guidtHl  by  experience  alone.* 
^P  First,  as  to  the  use  of  cow's  milk.  While  nursing  infant)*  should  gener- 
•liv  In-  jMit  ba<'k  upon  the  breast  as  soon  as  vomiting  is  jwrnianently  con- 
folkd,  it  will  not  do  to  follow  the  same  nile  with  respect  to  wjw's  milk. 
Thi»  must  generally  1k'  withheld  in  all  forms  until  all  acute  synii>toms  are 
put  The  experience  of  the  profession  is  nearly  unanimous  upon  this  point. 
Oorivliance  at  this  stage  is  ujmiu  egg-water,t  the  animal  broths,]; — chicken, 
■utton,  and  beef, — the  expressed  juice  §  of  Iwefstt-ak,  l>eef  peptonoid8,|| 


^ 


rich,"  from  hif  b»cteriolii;;icul  studies,  hiis  liiid  down  tUo  follnwing  mles  for 
I  practii'itl  vnliK>  of  wliioli  hii«  not  ycl  Ixjim  proved,  liut  which  ecom  worthy  of  ■ 
{.airftil  triitl.  If  allmniinotu  decoinp<if.ition  with  very  foul,  otfeiitive  >kKils  exists,  these 
thould  !»•  wllhhi'ld  from  the  diot  and  (iirbohydratcs  given,  dextrin  food«,  sugars, 
fV  ui  acid  fi-nnontation  xi  present,  with  four  hut  nut  oticiiiiive  stools,  cttrbohydrstes 
«•  in  Ik<  withhi-ld,  und  nlhuMiinoiu  food*  ({ivpn,  such  us  nninml  broths,  [u'ptoucs,  eto. 
Milk  hr  cUAsi6»  with  the  carbohydrate*,  since  in  it«  defomjioHJiioii  it  is  the  sugar  of  milk 
ud  Dot  thr  i^tux-in  tbnt  i»  Ui-uully  bmki-n  up. 

Btginsky"  has  followed  out  this  plan  of  feeding,  but  did  not  find  it  eatigfactoty,  the 
<Amelcr  of  the  stoolt  not  being  n  sufficient  guide  to  the  naturv  of  the  process  in  the 


iBff- Water. — The  white  of  •  IVwh  egg,  a  pint  of  cold  water  (previously  boiled),  a 
^■ipnaaftiJ  of  brandy,  and  a  small  pinch  of  salt. 

2  itm'iif  Brof/iA. — (.)ne  p<iiuid  i>f  Hnely-choppod  lean  meat  (chicken,  mutton,  or  beef], 
'*•  pint  of  enld  wntor  (on«  und  u  half  pint«  for  young  infants) ;  put  in  a  glass  jar,  and 
W  Muid  four  to  six  lioUtK  on  ice,  covered.  Cook  three  hours  in  a  closed  jar  over  a  slow 
hiiilfaiii,  cool,  skim  oir  fat  if  any  riaes,  Maaon  with  aalt,  and  feed  warm  or  cold.  It  may 
hel(w«0  with  egg  if  desired. 

i  Berf  Juiee. — Thick  iteak,  broiled  rare,  Juic«  pressed  out  with  meat-  or  lemon-squeezer, 

«. 

I  Of  the  boef  peptonotds  lold  in  the  market,  Camrick'e  liquid  preparation  in  usually 
and  beat  bume.     Of  the  various  meat  extracts,  Rudisch's  "  sarcopeptonos." 
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barley-  aiid  rice-water,  and  die  dextrin  i'lKKlrt,  siioh  as  Liebig's,  Horliek's, 
or  Mellin's,  made  wiflimit  niillc,  <>r  "  Hour  IwiH"  *  ami  water,  or  wine  whey.t 

After  the  fii-st  two  or  tiinN*  dayn,  wlieii  the  symjitonis  ot"aeute  fermenta- 
tion have  diilwidf<i  and  the  sttwls  are  lesa  freqnent,  we  may  add  cow's  milk 
to  the  diet,  tcittntivfly.  It  is  not  enough  tliat  milk  he  sterilized,  for  this 
prooediin-,  aJllionj^h  of  very  great  vaiiie  its  a  projiiiyiaetic  measure,  has  but 
little  eurative  value. 

Thetv  are  three  i!R'tlio<ls  o('  ailininist<Tiiijj  milk.  The  first  is  by  free 
dilution, — at  Inist  I'mir  [wrts  at'  plain  water  or  barley-water  to  one  of  milk  ; 
in  many  (uses  milk  given  in  tliis  way  will  be  found  tn  agree  perfectly,  and 
nothing  more  will  be  i-eijuirwl.  As  the  ease  progresses,  the  projiortion  of 
milk  can  gradually  be  in<T«is<'<l.  The  seeond  is  the  well-known  method  of 
[lartial  [)e|pt<iniz;ition  by  the  use  of  Fain-hikl's  tiiljes,  the  process  l>eing 
continucMl  fnau  six  to  fifteen  minutes,  and  mrt  allowe<J  to  go  on  to  develop 
die  bitter  taste.  With  this  I  have  been  \vr\-  fre<inently  disappointed.  It 
has  tailed  much  mure  often  than  it  ha.s  suc«'eetle<l. 

The  third  mi'thod  is  the  siime  |»riH'e.ss  f()ntinu('<l  tor  hra  hourM,  at  the 
end  of  whieh  time  all  the  ea.s<'tu  has  btvn  digeste<i.  ljemon-ini<'e  can  now 
be  addt-d  ti*  cover  up  the  bitter  taste,  without  eausiiig  any  rnixl  ;  and  with 
the  addition  of  a  little  sugar  a  verj'  palatable  fiKid  is  produced.  It  is 
readily  taken,  all  the  more  so  usually  fntm  its  sour  taste.  I  have  used  it 
with  the  ha(>|Mi'st  results.  It  wrtainly  deserves  more  atteutiim  than  it  has 
received. 

With  milk,  sis  with  eveiy  other  ftxid,  its  effect  upon  the  character  of  the  J 
stools  mu.st  be  our  guide  in  its  use. 

Some  of  the   forms  of  ternientiHl   milk,  such  as  koumys,  kffir,  and 
raatzoon,  8cr\'e  a  very  useful  piirixwe,  and  can  often  lie  n^taine*!  upon  an  ■ 
irritable  st<miaeh  when  almost  everything  else  is  V(unite<L     Young  infants 
will  usually  take  them  eagerly  at  first,  but  8<k)U  tire  of  them  and  finally 
refuse  them  altogether.  I 

In  the  diarrlKeas  of  older  eliildren  which  have  for  their  most  eomnion 
cause  the  loo  early  use  of  solid  foo<l  or  the  use  of  improper  articles  of  fixKl, 
nothing  succM-etls  so  well  iu  most  i-.ises  as  a  milk  diet.  The  milk  should  be 
boiled,  and  onc-thinl  lime-water  added  at  first.  Everything  in  the  slia|)e 
of  food  is,  of  coursi",  to  be  withheld  while  there  exists  an  inclination  to 
vomit. 

Geiieral  Rulrn  vegnrding  Fcctiitif}. — No  foo«l  whatever  is  to  be  given 
upon  a  very  irritable  stomach.  Articles  requiring  the  least  digestion  and 
leaving  the  smallest  residue  should  next  be  tried.     Fo*xl  prescriptions  must 

*  Flour  Bait. — Tw<i  or  three  piiunds  >tf  wheat  flour,  tied  in  a  hag  and  boiled  oontinu- 
■  lURly  f<ir  twplve  himrs  ;  the  (inter  AvW  is  scnijuMl  nlT,  and  the  inner,  yellow  iK)rtion  (maiDly 
dextrin)  grated  mid  UM>d  t4i  make  a  thin  ^ruel. 

t  Whir  \i'liry.^\  tt-KsfHHinful  of  wim*  of  |)ep«in,  one  pint  of  milk  at  a  temperature  of 
110°  to  120°  F. ;  let  »t»tnd  tilt  tlniily  eongtilnted.  Break  up  curd  and  strain.  Add  sherrf 
wine  in  proportion  of  onu  to  four  or  one  to  aix.     Feed  cold. 
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lie  made  with  the  same  care  and  exactness  as  prescriptions  for  drugs ;  for 
m  most  cases  they  are  more  inip>rtant.  (^nantitv  and  frequency  must  be 
definitely  stated,  as  well  a«  the  articlt«  ordered.  Directions  should  l>p  given 
m  writing,  or  they  will  Ix?  half  forgtjtten  before  the  physician  is  out  of  the 
iMMne. 

A  practical  atiquaintant*  with  the  [iroper  appearance  and  taste  of  every 
food  ordered  is  absolutely  indisjK'nsalilc. 

There  are  four  common  mistaken  in  feetling  in  diarrhoea  which  are  the 
owise  of  many  a  failure :  fi-eding  Unt  much  at  a  time,  R-ediug  too  frequently, 
trying  too  nuuiy  articles  at  once,  and  changing  before  a  thing  has  ix-en 
rally  tested. 

For  a  single  feeding  the  quantity  allowc^l  will  vary  ac*'ording  to  tlie 
tolemice  of  the  stomach  ;  but  it  sh<iuld  always  lie  much  less  than  is  given 
in  health,  usually  from  one-fourth  to  one-half  that  amount  until  the  child 
dftuonstnitts  hi.s  cajtacity  to  digest  moi-c.  It  is  rarely  necessary  to  nurse 
orf(.«d  a  sick  child  oftener  than  every  two  hours.  Of  course,  in  cases  of 
pot  pnistratioD  stimulants  may  be  re<piire<l  much  more  frequently.  We 
hivr  only  to  imagine  how  an  mlult  with  a  sick  stomach  would  feel  to  be 
ufffrod  s(>mething  in  the  shape  of  food  every  five  or  ten  minutes,  in  order 
Ui  appreciate  the  disgust  for  all  food  which  soon  overtakes  an  infant  who 
iiMmilarly  besieged. 

By  trying  four  or  five  articles  at  once  and  changing  the  diet  every  day 
IT  oftener,  tlie  list  is  soon  exhausted,  and  it  is  impossible  to  say  which  of 
tlx!  articloB  was  at  fault. 

Still,  after  all  has  been  said,  it  is  a  difficult  pnjblem  to  feed  these  chil- 
dtco  under  three  years  of  age,  capricious  as  they  are  by  nature  and  still 
BofB  so  by  e«lucation ;  and  the  judgment  and  tact  of  the  physician  are 
tued  to  their  utmost.  We  nuist  have  many  resources ;  for  a  diet  which 
WK  child  takes  well,  the  next  disdains  utterly.  The  t)est  method  is  to 
aleot  from  a  list  of  articles  of  accepted  value  such  as  circumstances  will 
pennit,  and  such  as  are  most  likely  to  l>e  properly  pn'pare<l,  and  try  them 
ptieotly,  one  after  another,  until  one  is  found  which  the  child  under  treat- 
BCDt  will  take  and  which  agrees  with  him. 

Medicinal  Treatment. — In  these  cases  it  must  be  borne  in  mind 
lli«t  we  are  not  treating  an  intestinal  inflammation,  although  such  may 
Is  the  ultimate  result  of  the  process  l:)eginniiig  as  a  dys[>cptic  diarrhoea, 
itially  here  our  treatment  is  to  be  directed  against  the  process  of 
faientatiou  or  putrefaction,  and  towards  the  restoration  of  the  normal 
gMtra-int£Mtinal  functions  which  have  l)eeu  deranged. 

Tlie  indications  are  (1)  to  evacuate  the  fermenting  ma-sses  from  the 
*>nMch  lUMi  intestine ;  (2)  to  comlmt  the  process  of  decomposition  by 
Jnip  and  proper  fofid  ;  (3)  to  restore  healthy  action  by  intestinal  hygiene ; 
(■•)to  treat  symptoms  and  complications. 

It  is  not  often  in  acute  cases  that  we  are  obliged  to  resort  to  therapeutic 
to  empty  tlie  stomach,  as  the  vomiting  is  usually  suffir-icnt  for  that 
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end.  Ill  cases  of  continued  reU-hiii)!;,  whore  but  little  is  ejetrtitl,  it  may 
ho  that  larj!;er  curds  than  (-an  he  easily  g«)t  rid  of  are  jyresent.  Emetiis, 
although  they  8cr\c  a  very  useful  purpose  in  older  children,  are  not  to  be 
advised  in  yuung  infants. 

In  sueli  eases  the  l)est  and  most  certain  mea^iiire  is  t(»  wash  out  tlie 
stomach.  In  acute  cases  I  think  its  use  shouhl  Ix;  limited  to  those  of  un- 
(\(ntrollal)k'  vomiting.  The  largest  size  of  flexible  rubber  catheter  is  the 
best  instrument,  and  plain  lukewarm  water  pmhably  the  best  fluid.  The 
water  is  allowed  In  flow  in  and  out  freely  until  it  conMs  away  quite  clear. 
Stomach-washing  may  he  practist>il  withimt  danger  in  the  youngest  infknt.s. 
It  is  a  simple  procedure :  in  fact,  it  is  exceedingly  difficult  to  pass  the 
catheter  anywhere  else  than  into  the  a?.sopliagns,  as  any  one  fann'liar  with 
intulwtiou  will  appre<"iate.  A  single  washing  in  most  cases  is  all  that  i* 
rtKiuiritl.  It  is  never  necessar)-  to  rejieat  it  mor<'  than  once  daily.  Iii 
certain  ca.ses  this  is  pmhably  <if  nmn'  vnlne  than  all  else. 

Aft«T  the  stomach  has  Iki'ii  emptied,  a  small  quantity  of  some  medicinal 
solution  may  l>e  left  in  the  m-gan  if  desired.  In  GeiTuany  those  most  em- 
ployed are  a  thre<^jx'r-uent.  solution  of  henz(»ate  i>f  s^idium  and  a  half- 
|HT-cent.  solution  of  n'sorcin.  No  fixMJ  whatever  is  given  for  two  to  four 
hours,  and  then  only  the  blandest  articles  in  small  quantities. 

Stomach-washing  has  long  Ixrn  in  ust^  in  Germany,  but  has  not  yet 
l)cen  sf)  mucli  employed  in  this  country  as  it  deserves  to  be.  It  is  not  in 
the  class  of  ruses  under  discussion  that  its  greatest  %-alue  is  seen.  Fmm 
|)orsonal  e.xj>erience  I  am  h-d  to  think  liigldy  of  it.  (For  a  full  account 
of  the  literature  of  the  suhjci't  sec  the  articles  of  Ehring**  and  Epstein.") 

As  a  sul)sti(ute  for  stomach-washing,  sume  writers  have  advocated  the 
practiw  of  allowing  infants  to  drink  freely  of  fluids,  especially  ice-water, 
which  is  generally  taken  readily,  although  almost  imnie<Iiately  vomited. 
This  seetns  a  very  uncertain  way  of  doing  wimt  can  be  st>  nnich  better  done 
by  slomach-washing.  It  wrtainly  nets  in  many  cases  to  intensify  and  aggra- 
vate the  irritability  of  the  organ. 

To  empty  the  int<>stines  is  an  intlit»tion  in  every  instance,  no  matter 
wiiether  or  not  any  indigestible  (oikI  lias  been  taken.  This  may  be  acxxim- 
plishcd  liy  catliarti<*i  or  by  intestinal  irrigation. 

Of   (lie  cjitlmrtio,  castor  <jil  and  calomel   are  greatly  superior  to  all 
others,     ("tilotiiel  has  the  advantages  of  ease  of  administration,  of  its  favor- 
able en'et't  upon  vomiting,  and  of  its  anti fermentative  as  well  as  purgative 
U^^liou.     One  or  two  grains  of  the  tablet   trilnrates  given  dry   upon    the 
'(uuuui*  are  sulHcient  for  a  child   under  two  yraix.     Unless  the  stomach   is 
lUpaoti  I  pri'fer  castor  oil  in  most  cases,  as  it  s^veeps  the  whole  canal,  causes 
little   griping,   is   vert-   certain,  and    its   afVer-effects  are  constijjating.     A 
\-i\\\i\  over  a  year  old  ought  to  take  two  teaspnoufuls,  which  may  be  given 
M««r  witlt  a  few  drops  of  brandy  dropjKxl  over  it,  or  in  an  emulsion.     It 
in  uot  often  voniite<l  wheu  given  plain.     To  older  children  it  may  1k>  given 
««MtiHHli<d  in  siKla-water  with  some  syrnp  of  oniuge  or  sarsaparilla.       It 
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in  imptirtaut  that  a  full  dose  be  given.  The  initial  c-atlmrtic  dose  of  oil, 
iliniitit  wmiplfti-  al)f<tin«'n«'  for  twcnty-fonr  horn's,  and  very  carefiil  feeding 
ifttr  that  time,  suffice  to  cure  a  very  <x)nsideral)le  pri)|X)rtion  of  these  tuses. 

Only  cathartics  mn  be  employed  to  evaeuate  the  small  intestine,  while 
for  the  colon  we  may  use,  in  addition  or  instead, — 

Irrigation  nf  the  Intentinr. — This  has  In-en  now  so  long  praetis«tl,  both 
in  this  country  and  in  Germany,  that  its  value  is  well  wtablished.  To  Ik- 
(Aetna!,  the  water  must  rcatli  the  ileo-i-ascal  valve  :  it  cannot  be  expected 
U)  do  moPi'.  Attention  to  detail  is  iieet'ssary  tor  siieeess.  The  infant  is 
|)buvtl  ujMiu  the  l)aek,  with  hips  elevated,  and  the  watiT  introdue«l  thnjugh 
thf  larg«it  size  of  a  flexible  rubber  catheter  or  a  rubl>er  rectal  tube  of  the 
WDe  size,  which  is  passetl  into  the  e()lon, — if  pfwsible,  beyond  the  sig- 
moid flexun-,  as  in  that  ease  the  intestine  alnnx'  is  remlily  filled.  At  least 
i-ight  inches  should  be  intnHliieed.  The  tatheter  is  attached  to  the  nozzle 
"f  a  fountain  syringe,  the  bag  of  which  is  held  three  or  four  feet  alx)ve  the 
)«ticDt.  During  the  introduction  the  water  should  be  allowed  to  flow,  as 
thuK  the  intestine  is  distendetl  a  little  in  advance  of  the  catheter,  which 
pwtly  facilitates  the  pro<'ess.  The  jmssage  of  the  water  into  the  colon 
high  up  is  also  aide<l  by  alxloininal  mani|)iilation.  To  be  certain  that  the 
tUCT  has  reached  to  the  caecuin  we  must  have  at  least  a  jiint  in  the  colou 
tl  once  for  a  child  of  six  months,  and  a  quart  for  a  child  two  years  old. 
(This  I  have  found  from  exiN?rinients  on  the  <«daver.) 

We  <an  usually  sit"  the  outline  of  the  vohm  when  distended.  Difficulty 
ii  ncperienec<l  in  certain  cases  in  getting  any  considerable  amount  of  water 
into  the  intestine  at  once.  This  is  generally  Inu-suise  the  i-atheter  has  iii)t 
l«»m  carric-d  high  eumigh  into  the  intestine.  Pressing  tlie  fSikIs  of  the  but- 
tiicks  together  is  usually  sufficient  to  secure  retention.  If  not,  a  bandage 
mlled  round  the  ratheter  until  a  roller  is  fiirnied  lui  inch  and  a  half  in 
diameter  makes  a  good  obturator  when  prvssed  against  the  aims. 

Irrigations  need  not  be  R'jvcated  frequently,  ouee  in  twenty-four  hours — 
If  twice,  at  most — Ix'ing  sufficient,  provided  they  have  licen  thoroughly 
made.  They  should  Ix*  made  by  the  physician,  or  at  least  under  his  jx'rsoual 
«il)cr\iBion. 

All  sorts  of  solutions  have  been  used,  ("arlxjlic  acid  .should  ne%'er  l>e 
»inplnyc<l  in  any  strength,  from  the  diinger  of  poisoning.  I  have  known 
iif  one  death  fnmi  this  cause.  Bichloride  s<dutious  ant  of  doubtful  advan- 
tagt.  Here,  as  in  the  case  of  the  .stomach,  it  is  the  amount  of  fluid  injected, 
not  the  character  of  it,  that  is  important.  Tlu'  objcf-t  is  to  flush  the  large 
intestine  (as  one  waslies  out  an  abscess)  thoroughly.  At  least  a  gallon 
■•hrtuld  be  used  for  a  single  irrigation,  it  being  allowiKl  to  flow  in  and  out 
•ill  it  pomes  away  almost  clear.  It  may  be  returned  through  the  tube  or 
alongside  of  it. 

As  the  intestine  is  not,  like  the  .stomach,  accustomed  to  plain  water,  a 
nomad  salt  solution  of  one  drachm  to  a  pint  of  boiletl  water  is  less  irri- 
tetiog,  aud  should  be  preferred!.     If  there  is  an  abundant  seiTction  of  rather 
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thick  mucus,  a  .solutinn  of  borax  of  the  same  strength  may  with  advantage 
be  substituted  for  the  !<«]ine  sohitiou. 

The  injection  of  a-'<triiigcut  solutions  is  not  called  for  in  acute  dyspeptic 
diarrhoea.     They  will  l>e  referred  to  under  eutero-twlitis. 

The  temjieraturo  of  fluids  usetl  for  injection  is  still  ii  mutter  of  disoussion, 
some  writers  preferring  ici'-water,  others  water  at  70°  or  80°  F.,  still  others 
preferring  lukewarm  water.  My  own  preference  is  for  the  medium  tem- 
pc>rattire,  excejit  in  cases  where  there  is  very  liigh  fever,  when  the  ojlder 
solutions  have  a  dtH;ide<l  advantage.  Tliey  should  Ije  allowed  to  flow  out 
freely. 

AnUseptic  DnigH. — Since  the  rec<jguitiou  of  the  fact  that  pntretactive 
prtvesscs  are  at  tlie  bottom  of  this  class  of  diarrlia'as,  tlic  drift  of  o))inion 
and  |)mctice  has  U'cn  towards  the  use  ol'  drugs  wtiicli  check  the  growth  of 
Ixjcteria.  Almost  every  drug  which  is  known  to  possess  such  power  has 
lieen  advocatc<l  in  some  quarter.  Most  of  these  have  lieen  usetl  empiri- 
cally, without  any  careful  consideration  of  the  nature  of  the  fermentation 
going  on  in  the  particular  case  in  which  they  were  given,  and  ignoring  the 
fact  that  any  other  process  thnii  tiiat  of  fermentation  existctl  in  the  intestine. 
Hence,  as  we  might  expect,  di.sappuiutment  in  results  has  followed. 

Wliat  may  i-easonably  be  exjtected  of  antiseptics?  Those  which  are 
freely  soluble  are  not  likely  to  do  more  than  aftln't  the  stomach  and  the 
upper  [Mirtion  of  the  small  intestine.  Tlii(S<'  which  arc  slightly  soluble  may 
affect  the  stomach  and  the  greater  part  of  the  small  intestine.  Only  insoluble 
drugs  can  be  depended  ujwn  to  reach  the  large  intestine  in  any  considerable 
quantity. 

It  would  be  of  great  practical  assistance  in  therapeutics  to  know  not 
only  the  nature  of  the  putrefactive  process,  but  also  where  it  is  most 
actively  going  on.  Tiie  symptoms  indicate  that  it  usually  Ix^ins  in  the 
stomach, — i.f.,  epigastric  [win,  distention,  ami  vimiiting  before  diarrhoea 
and  intestinal  symptoms.  This  is  what  might  be  expccttxl  in  case  the  ex- 
citing aiuse  were  introduced  with  the  t'ottd,  wliich  we  believe  to  1h'  usually 
the  fact.  There  seems  to  be  a  direct  extension  from  above  downward,  as 
i«»cteria  and  decom|)osiug  masses  aiv  csirricil  along  by  the  peristaltic  move- 
ments of  the  intestine.  I  have  found  in  autopsies  upon  diarrh<eal  cases 
that  comparatively  few  bacteria  are  present  in  or  upon  the  muwnis  mem- 
brane of  the  jejunum  ;  and  Eschuricli  found  in  he«dtli  that  normal  bicteria 
are  scanty  in  the  up[>er  part  of  the  small  intestine,  while  verj'  numerous 
ix'low.  The  explanation  he  Ix'licves  to  be  the  very  rapid  peristalsis  and 
abundant  secretion  of  this  imrt  \A'  the  iutt^tine.  Nothnagel,  from  t^are- 
ful  experiments,  estimates  that  in  health  only  two  hours  are  required  for  a 
substance  to  traverse  the  small  iiitestiue.  We  know  that  in  disease  both 
peristalsis  and  secretion  are  usually  very  mucli  increa.sed.  These  seem  to 
sweep  the  contents  of  the  upjjer  intestine,  including  bacteria,  into  the  lower 
part  of  the  canal ;  ami  here  it  is — in  tiie  lower  ileum  and  the  colon — that 
the  most  active  and  continuous  dt?corapi>sition  is  going  on.     Further  sup- 
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poft  00  this  poiut  is  given  by  the  fact  that  in  enti'n>-colitis  the  lesions  are 
iwially  limited  to  the  lower  ileum  and  the  eoloii. 

A  con^dcration  of  these  points  sbowH  why  so  many  untitscptic  drugs 
idviKated  at  first  entliusiastieaily  have  been  found  with  a  larger  experience 
U)  be  worthier,  iKKaiiise  they  probably  never  rtucFu'tl  the  seat  of  trouble. 
The  drugs  whidi  «in  bt^  relied  u|M>n  to  iuHiieuw  deeomposition  in  the 
ileum  and  the  colon  must  1x3  iusivluble,  and  must  Ix"  eajMible  of  being 
idniinistered  in  lai^  dontca.  Those  which  Iwve  this  reputation  are  naph- 
(balin  aod  biKmnth. 

Na{)hihaiin  iiuiy  lie  given  in  two-  to  four-grain  doses  hourly,  either  in 
nispeoaion  or  rublied  up  with  sugar  dry  ujion  the  tongue.  While  the  taste 
is  Dot  disagreeable,  the  odor  is  iDtenst>ly  so.  After  thorongli  trial,  I  have 
^^  diauutlfd  it.  Although  it  does  seem  to  po.s.Hess  a  certain  degnv  oi'  value,  it 
^1  itgncatly  inferior  to  bismutii.  In  the  proportion  of  one  to  two  hundred, 
^^Ug|l  llaginsky  ^  and  Vaughan "  found  it  valueless  outside  the  Uxly  in 
^■■Mbniiiing  putrefaction. 

^P  Bismuth  has  the  advantages  of  ease  of  administration,  and  of  |)osse8sing 
Mringcnt  an  well  as  antiseptic  pro]>erties.  The  salicylate  has  been  lately 
liwnght  to  notice  again  by  Escherich  and  Ehring,  but  to  my  mind  it  is 
pwtly  inferior  to  the  subnitrate,  chiefly  i)ecaust!  of  the  very  much  smaller 
i  dow  (gr.  i  to  gr.  iv)  in  which  it  must  Ix;  given.  The  subnitrate  is  best 
pven  in  suspension  in  mucilage  with  a  little  spirit  of  chloroform  or 
^^jmiy:  t.g.,— 

^^^^b  B    Uixmuth.  i<u))nit.,  gr.  x  ; 

^^^^^^^^B  Muc'il.  ac'iicins  31; 

^^^^^^B  Spt«.  Hi  to  V. 

^^^^^^^^  Misce. 

Sig. — One  doae. 

To  be  efficient  it  must  be  given  in  large  doses, — i.e.,  two  to  three  drachms 
<Ui!y  u>  a  child  a  year  old.  It  always  blackens  the  stools.  No  remedy  in 
tfacw  cases  luis  held  its  place  during  the  last  ten  years,  it  is  safe  to  say,  so 
firmly  as  has  bismuth. 

Ifidofonn  may  be  given  in  powder  in  doses  of  from  two  to  four  grains 
cvtrj'  two  lioure  txi  a  child  a  year  old.  It  has  not  been  extensively  used, 
wkI  u«tiniouy  a.s  to  its  value  is  still  conflicting. 

Of  «lnigs  which  may  be  cxjxHtwl  to  act  ujMjn  the  greater  part  of  the 
"ludj  inU-stitie  there  are  two,— <«l(>niel  and  salol.  This  use  of  calomel  is 
'|uit»'di!<linct  fr<im  that  as  a  cathartic  alrcsuly  nu'iitii)uc<i.  This  drug  has 
iliMhlviiiitagc  of  allaying  vomiting  jls  j>erhap.H  no  other  drugs  of  the  anti- 
■^itir  (!la.s8  do,  and  it  seems  to  act  best  in  cases  where  the  stomach  is  specially 
invulvwl.  The  most  Ijencficial  cflti-ts  are  generally  obtained  from  it  when 
il  nui  Ik-  given  during  the  lii-st  day  of  the  illntss.  It  is  not  of  much  use 
^  coatinue  it  for  more  than  two  days  at  a  time.  The  tablet  triturates  are 
^  best  form  of  administration,  and  from  one-twelfth  to  one-sixth  of  a 
gniii  cvcrv  hour  to  a  child  a  year  old  tlic  projRT  dose  and  tlie  Ix-st  interval. 
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.    -v  xutri-    iMk-  w  'jsmI  in  the  same  way  in  half-grain  doees,  widi 

1.   :i*i«  >  .«««<r>  dp.wd  reason  to  believe,  is  deoomposed  in  the  intes- 

..V     kv-    :M;*.^tx  iiM  ^ttiicylic  acids.     It  is  of  unquestioned  value  in  these 

•j«>%.   .:«».»<«   c*.  "irst  sJvocates,  Goelet,*  Osborne,"  and  others,  have  oer- 

'wu>-     . ;  .x^ttuattM  -.c»  ^oac\-.     It  is  best  given  in  suspension  in  doses  of 

» ..    .    !»«*•  ,;nM«s  ifwry  two  hours  to  an  infant  a  year  old. 

*><>«  ><>tttfti'  duxtbiviitic^  cannot  be  expected  to  do  more  than  act  on 

.t    ^v  uMt.-i  Mtd  :JK  first  part  of  the  small  intestine :   their  chief  eflfect 

.».«>.    ^    It   ■«H'  jtoo»i*h.     Whether  it  is  necessary  that  these  substances 

«    v-a    It   {itsjatttiit<s  sufficient  to  control  bacterial  growth  altogether,  as 

<^;».»..    >»    :tK-«r  bwhavior  outside  the  body,  or  whether  the  inhibition  to 

.x.v!i  v»  **'"'  »t'J»^*  much  smaller  amounts  produce  is  sufficient  for  practical 

..•  •'*->s*>»  •f  vtimuH  yet  say  i)ositiveIy.     Certain  it  is  that  there  are  few  if 

^. .  .sr««»c«'  *  ^''^'^  **"  ^  tolerated  in  the  stomach  in  a  quantity  sufficient 

V    .:»>»:<  .«.\i  a  similar  mass  outside  the  body,  when  the  organ  is  already 

*•.  4iH^«rs  pn>l»able  that  what  is  required  practically  is  to  retard  the 
nwkvVi^At  ^nnvth,  and  that  this  can  be  done  by  smaller  amounts.  The 
i^'•lS^  v't  tl>»»  class  mentioned  which  experience  so  fer  seems  to  show  to  poft- 
^t'jQ'.  rt.'ttl  N'sluc  are  lienzoatc  of  sodium,  resorcin,  crcasote  and  carbolic  acid, 
■<i'x'vtk'  .-und  and  its  soluble  salts  (the  salicylate  of  sodium  seems  to  be 
sk\\yum«*xl  into  salicylic  acid),  and  certain  acids,  especially  hydrochloric 

|Vn<««ito  of  sodium  is  used  largely  in  Germany,  where  it  is  recom- 
suvmU^l  bv  tht'  l><^t  writers,  but  not  to  any  great  extent  in  this  country.  It 
,wn  W  g>v«'"  '"  doses  of  from  half  a  grain  to  two  grains.  Larger  doses 
an«  obi«>tional)le,  aw-ordiug  to  Baginsky.  The  advantage  claimed  for  it  is 
tluU  it  is  not  likely  to  disturb  the  stomach. 

Ut-sHm'in  has  been  widely  used  in  all  parts  of  the  world.  While  strongly 
antistnrtic,  its  toxic  proix>rti(>s  should  be  rememl)ered,  and  it  must  be  used 
wrtuowhat  i-autiously.  It  may  be  given  in  doses  of  from  one-fourth  of  a 
jjrain  to  one  grain,  in  solution. 

Ssilicvlate  of  so<Iium  has  been  in  my  hands  more  satisfactorj'  than  any 
otlier  of  the  dnigs  of  tiiis  group.  It  is  to  ix*  given  in  doses  of  two  or  three 
irniins  every  two  hours  to  a  child  a  year  old.  It  should  always  be  largely 
dilut<tl,  preferably  in  tlie  fo«Kl.  The  cahnum  salt  is  preferred  by  some 
writei"s.  To  answer  tlio  objection  raised  in  some  quarters,  that  the  salicylate 
of  siKlium  is  not  an  antiseptic  and  does  not  act  as  an  antiseptic  in  the  in- 
twtini'S  we  quote  the  ('XiH>rinionts  of  Vaugliau,"  who  found  that  in  the 
nrtnwrtion  of  one  to  two  lumdrcil  in  milk  it  preventetl  the  development  of 
an  ai-tive  iK)ison  which  had  Ih-cu  addcnl.  Proper  control  experiments  were 
»>»nductc<l.  It  seems  likely  that  all  tluw  salts  act  by  being  decomposed 
in  the  stomach,  setting  frw<  salicylic  acid. 

The  bichloride  of  mercuiy  is  wtill  usc<l  by  many,  but  in  my  hands  it 
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bu  been  vei^'  uiiaatisfartory.  C'arlKtIic  anid  and  crtasote  were  much  in 
Togne  K'D  years  ago,  and  they  certainly  {xwst'ss  n-al  value.* 

There  !»  annther  jxiint  of  view  from  which  the  use  of  antiseptics  in  the 
Homar-ii  ami  intestines  is  to  Ik-  considiri'tl, — vii',.,  tlie  fffw't  fif  tlie.st>  dni^ 
opoD  dign^ion.  Ex|)erinient8  made  in  artifieial  dipestion  outside  the 
body  cannot  lie  taken  as  ivprewntinj;;  exactly  conditions  cxistinp  in  the 
Mgins,  particularly  in  disea.s«'.  Furthernmn',  ii^iilts  from  experiments  so 
&r  made  are  somewhat  conflicting,  and  hentx*  not  altogether  to  be  dependc<l 
ii|Km.  They  show,  thus  far,  that  alm<pst  all  the  sulistances  hen'  included  as 
intiH.'ptit^,  with  the  notable  exceptions  <»f  raliunel  and  Insmuth,  have  a 
(TMHidcrBble  effect  in  retarding  j>eptic  digestion.  This  objection  should  not 
(ktcr  iLs  from  ])res<-nbing  any  dnigs  the  UHe  of  which  practical  experience 
lias  shown  to  Ih'  valuable. 

A  careful  review  of  this  whole  subject  from  both  a  theoretical  and  a 
inrtiral  stand-|foint  brings  us  to  the  conclusion  that  asepsis  is  lietter  than 
»nti.<ppKis ;  ase)>sis  being  taken  to  include  thorough  cleansing  of  the  canal, 
»imI  the  a<lniinistration  of  IImkIs  free  from  germs  and  so  seliK'tetl  fis  to  Im'  as 
"unpletely  al)sorbed  a«  jioHsible,  leaving  but  a  small  residue.  To  this  mnst 
liciddi^i  pure  air. 

'   Aruiti. — The  ufl<»  of  aeids  in  this  claas  of  diarrhoeas  has  been  advocated. 
Wthe  following  reasons: 

(1)  Sloneon'o*  ha.s  found  a  notable  diniiinition  in  the  amount  of  hydro- 
'•lilorir  acid  in  the  stomach. 

(2)  I.«esage*  took  the  reaction  of  the  intestinal  tract  in  fourteen  aut«»p- 
imade  within  forty  minutes  after  death  :  the  only  parts  constantly  acid 

T»We  the  transverse  ctjlon  and  the  destvnding  colon.  The  small  intestine 
»a8  neutral.  It  is  a  well-known  fact,  «>nfirnu'd  by  several  oliservers,  that 
tlio  small  intestine  in  healthy  infants  upon  an  exehi-sive  milk  diet  is  acid 
thmiighout.t 

(3)  Pfeiffer's''  ex|>eriments  ap|)ear  to  prove  that  the  green  stools  whi<'h 
fitrm  so  characteristic  a  feature  of  a  large  iniml>er  of  the«e  rases  arc 
Modated  with  alkalinity  of  some  part  of  the  intestinal  tract.  (See  green 
•nolt,  ante,  p.  97.) 

(4)  Acids  have  l)een  reeommendwl  as  antiseptics  on  account  of  their 
»*ll-known  jxiwcr  in  ch(*cking  bacterial  growth.  The  acids  most  widely 
iiwd  have  Ijeen  hydnx'liloric  and  tactic.  Tlic  latter  is  advocated  by  the 
French  writers  to  be  given  in  haH'-tciis|«)onful  doses  of  a  two-per-eent.  so- 
lution, administered  every  half-hour  t<i  eveiy  four  hours  ac^mrding  to  the 
*\erity  of  the  symptoms.  It  is  n-eoniniendtMl  to  be  given  aliont  twenty 
miniiU'fl  after  feeding.  I  have  never  Ixt'n  able  to  give  nuicli  more  than  oue- 
fonrth  the  doses  re<'onmiended,  and  even  then  vomiting  was  often  excited. 


•  For  other  antiseptics  nnd   thfir  um;   in   <liiirrhoM,  nee   "  Antiseptic  Tre«tment  of 
rr  rXuri-lKPH."  tiy  tin-  writer.  New  York  Mfnlical  Jouriiitl,  .IiiiiUHry  2fl,  1887. 

♦  K«h.-n<l.,'»  ji.  lo7 
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Mr  irwn  exparicMB  IonIb  me  to  prefer  hydnn^hloric  acid,  of  which  from 
k^lf  a  BUBun  to  fire  minims  uf  the  dihit«  su'ld  may  be  given  every  two 
hoanv  well  dHuted.  Neither  of  thea.-  acids  .should  be  given  with  milk 
nnloT  the  latter  has  been  completely  peptonized. 

Thr  relative  valne  of  a<M<ls  we  are  not  yet  able  to  state,  from  the  oon- 
tKr^^g  rrports  rcgardiug  them :  on  theoretical  grouuds  they  seem  to  be 
JBdiraJiil.  iukI  practit^al  e.x{)erienoe  has  8hown  that  in  certain  cases  they  are 
«8|M.r«tlly  vxduahle.  I  have  found  thcni  most  useful  in  tlie  subacute  cases 
with  uaiiigailcd  fo<id  in  the  t^touls,  and  ]>arti<'ul:irly  when  combined  with 
|wyeuk,  but  ia  ai'uto  casi's  they  have  lx>cn  disup^Kiinting. 

jlffnifirr — l^imo-watcr,  magnesia,  and  chalk  nii.xture  serve  a  very  usetiU 
rkeo  there  is  acid  fcrmontati<in  of  the  stomach,  but  tlieir  effect 
ith^iateotiue  is  rather  dotilttful  and  uiuvrtain. 

JittniifftmU, — The  vegetable  a-stringctitH  (containing  tannin,  such  as  kino, 
v'VtKX'bitr  etc,  were  in  former  timi-s  largely  iischI  for  this  class  of  <liar- 
rtuiOTM  Mj'  own  experience  at-conls  with  that  of  many  recent  writers  in 
AttnbMtiot;  to  them  little  or  no  value ;  while  the  disturl)ance  of  the  storaaoh 
tkey  wt  oA«*n  produit!  when  given  in  lai-ge  doees  makes  them  in  many  caees 
f*Kiitiwly  injurious. 

Df  (he  mineral  astringents,  with  the  exception  of  bismutli,  which  has 
Uwu  n'rerretl  to  under  tlie  head  of  antist^ptics,  scarcely  mori'  can  be  said. 
TtK'\'  ('unnot  be  given  in  doses  sufficient  to  pnxluce  any  lixail  effects  without 
(k>iug  harm. 

(j^'uM. — While  reijuired  in  some  form  or  quantity  in  almost  every  case, 
JH  it  ix  frv«|ucntly  given  iniinm  diM's  much  niorv  hann  than  goinl.  In  order 
tu  U!ii>  it  intclligcnlly,  and  hence  elKcicutly,  it  shotdd  Ix'  rcracml)ered  just 
\»li»t  U«'  action  of  opium  on  the  intestine  is.  Nothnagel"  (p.  69)  has 
niKkwn,  ait  a  result  of  his  carcfully-i-ondiictcd  cTperiments,  that  its  principal 
iH'li^^t  i"  ax  a  stinuilant  to  tlic  inhibitory  nerves  of  tiie  intestine,  thus  check- 
iu^  i^'riKtalsis ;  its  action  in  iliniinishing  secretion  is  reganlc<l  as  a  doubtful 
*»»«•;  it  ws'Uirt  to  diniiiiisii  the  irritability  i)f  the  sensory  nerves. 

The  one  symptom  against  wliich  we  are  to  use  opium,  then,  is  the  in- 
t^'*i.««"*l  jK-ristalsis  wliich  lu'conipaniw  almost  even.-  intestinal  disorder  and 
\x4itiuu«^  after  the  cause  has  been  removed.  It  is  possible  by  large  doeea 
^U'  opium  t<i  atop  |>cristalsis  almost  entinJy  ;  the  effwt  of  this  in  fermenta- 
Ijw  tliarrhu'as  is  to  Ix?  compared  to  that  of  stopping  the  discharge  from 
■  larp'  suppurating  cavity  while  active  decomposition  is  going  on. 

Ana  gi-nenil  rule,  it  may  Ik>  laid  di>vvii  tliat  opiimi  is  contra-indicated 
until  (he  intestinal  tract  luis  bctni  thoroughly  eniptiwl  by  cathartics  or  by 
irri^tion.  If  the  numlwr  of  disi^harges  is  small,  or  if  these  are  very 
•  iffcnsive,  it  is  not  iu<li<at<-d.  It  is  especially  to  lie  avoid«l  when  marked 
li'i-cbral  syn>ptoms  and  high  temperature  coexist  with  scanty  disc-hai-ges.  It 
is  indicatc<l  mrly  in  the  disciise  as  soon  as  the  canal  has  l)een  thoroughly 
emptied  of  putivfying  contents ;  also  in  certain  cases,  which  are  quite 
rommoD,  where  the  administration  of  food  is  immediately  followed  by  a 
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Dent  of  the  bowels  ;  also  wliei 


itiiuiit  an  elovatioD  of 


temptTature, 

m.stantly 

tppors  iu  tlje  stiKjls,  whioh  are  fre<iuciit,  iKH^ust'  the  iiitcfitiiial  i-onU'Uts  aix- 
hurried  along  wo  rapidly  that  there  is  uot  sufficient  time  for  coiiiplotc  diges- 
tion atMl  (ib!><iqjtion. 

Nothing  re«niirfs  a  niirr  disfriuiiiuitioii  than  the  nse  nf  opium  in  diar- 
rtiota.  Id  all  i-ases  I  make  it  a  rule  to  give  it  iu  a  soparat*-  pivseription 
ind  never  in  eonipoaite  diarrh<eal  mixtures.  In  this  way  it  can  be  inerease^l, 
iliminished,  or  stopp-d  altogether  according  tn  the  cffivt  desired,  while  the 
iithfr  rcnie<ii<'s  ns«.><I  may  Iw  eontinned  withnut  interruption. 

A«  to  preparations,  there  is  no  great  choice  :  paregoric,  the  deodorized 
tiortare,  and  Dover's  powder  have  Ixi'n  my  prefpreiifes. 

As  to  d«isage,  great  variations  aix;  iT<|nir(tl  in  different  csises ;  enongli  is 
til  be  given  to  prodnee  a  certain  effect, — the  diminution  of  pain  and  control 
iif  the  e.xiifssive  ix-ristalsis, — but  opinm  should  never  Ik-  use*!  to  the  degree 
'if  locking  up  the  b<)\vels  entitvly,  or  of  musing  marked  drowsin«>8s  or 
<n|K)r.  Kor  an  average  child  fif  one  year,  eight  mim'ms  of  jmregoric, 
miNfifth  of  a  minim  of  the  d«Kl<iriz<'d  tinetnre,  or  one-fifth  of  a  grain  of 
Uivt-r's  powder  may  l)e  used  as  an  initial  dose,  to  l>e  rejH?ated  every  one, 
t*o,  or  four  hours,  the  fre<piency  Ix-ing  gaugetl  according  to  the  effect  pi*o- 
<i«M>d.  Bettor  results  are  generally  obtainetl  by  the  frequent  use  of  smaller 
diw*  than  fnini  large  ones  at  longer  intervals. 

If  following  the  ase  of  opinm  and  a  consequent  diminution  in  the 
Dumber  of  discharges  there  is  no  impnivement  in  their  character,  an<l  a 
j.p(of  femjK'rature  (Krurs,  ttm  much  lias  Ix'cn  given,  and  the  amount  must 
■Igiwtly  reduced  or  the  drug  8toi)|>e<l  altogether. 

fhiier  drugs  which  have  a  certain  amount  of  rejjntation  in  various 
fMrters  an'  arsenic  and  ijiecac  Front  neither  of  these  means  have  I  been 
»We  to  obtain  any  Ix'ncficial  eH'ects  in  acute  t-a-ses. 

Digntlire  Fermftitn. — I'epsiu  and  (wncreatin  (e.xtractum  jwncreatis)  are 

ihle  additions  to  our  therapeutics.  Pntligested  f<Mids  have  already 
K|x>ken  of  under  dietetics.  These  ferments  may  also  l>e  given  in 
Imwder  or  scale  fonn,  tlic  jH'|>sin  iniitic^liately  af\er  feeding,  and  pancreatin 
tme  h«Mir  after,  with  de<'idetl  advantage.  The  pre|ianitions  which  I  have 
fiiiiml  most  satisfactor}',  bccaus<'  most  active,  aiv  thow  of  Fairchihl  Brothers 
»n(i  Harke,  Davis  &  Co.  A  large  niimlier  of  those  sold  in  the  siiops  are 
thwlntcly  inert.  In  the  cases  with  gnidual  onset  these  ferments  areof  veri' 
pttt  valne.     They  are  also  useful  during  convalescence. 

f^imulantu  are  given  with  advantage  in  a  verj'  considerable  projxirtion 
«f  the  cases.  The  amount  of  prostration  is  oflen  great  and  develi>ps  rapidly. 
It  fppquently  happens  that  practically  no  food  is  a.«similatefl  for  twenty- 
fwr  or  even  forty-eight  hours,  while  the  drain  of  the  diarrhcea  continues. 
The  general  condition  of  the  patient  is  the  l)est  guide  to  the  time  for  stimu- 
l»tian  and  the  amfiunt  to  be  given.  Stimulants  should  l)e  given  more  fre- 
4QCDtly  and  earlier  than  they  usually  are.     Brandy  is  the  best  preparation 
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for  general  use,  chanipagne  being  jwrhaiw  preferred  when  there  is  verj* 
mtieii  vomiting.  Au  infant  a  year  old  will  take  an  ounce  of  brandy  in 
twenty-four  hours  with  advantage :  !j<^>me-timei9  double  the  quantity  will  be 
required. 

General  (ttnsiderations  iu  treatment :  ^H 

1.  All  eases  must  be  watched  tarefully  and  seen  frequently.  ^H 

2.  The  character  of  tlie  discharges  is  in  most  cases  a  better  indication 
tlian  is  their  number  of  the  condition  of  the  patient  and  of  the  effect  of 
reinetiicw.  Nothing  is  simpler  than  to  give  opium  enough  to  reduce  the 
nunilxT  of  [mssageH,  but  unless  there  is  some  other  sign  of  improvement 
one  has  probably  done  little  g(iod  and  may  have  done  much  harm. 

.'5.  We  must  treat  the  paticiif,  and  not  direct  all  our  thought  to  acid  or 
alkaline  stools,  ptomaines  or  bacteria.  Every  therajieutic  measure  must 
contribute  to  one  end, — viz.,  the  improvement  in  the  jiatient's  general  con- 
dition.    The  value  of  everything  is  to  be  estimated  by  its  effwtujiou  this. 

4.  No  matter  how  sti-ongly  we  may  be  convinced  of  the  value  of  any 
drug  or  combination  of  drugs,  if  these  continue  to  disturb  the  stomach  they 
are  Worse  tliun  iisi'Iess. 

5.  The  nm:  of  all  drugs  is  of  very  minor  importance  as  compared  with 
dietetic  and  hygienic  treatment. 

ti.  In  the  mutter  of  antiseptics  we  shall  be  working  in  the  dark  until 
the  life-histor}-  of  the  important  intestinal  l)aeteria  is  understootl. 

7,  Great  care  is  necessary  iu  every  case  for  two  or  three  weeks  after  an 
attack,  from  the  strong  tendency  of  the  disease  to  recur. 

8.  In  the  management  of  any  single  case,  the  important  jwints  are  thor- 
ough evacuation  of  the  st<ima<'h  and  bowels,  then  rest  to  these  or^ns  for 
from  twelve  to  twenty-four  hours.  No  cases  do  worse  than  those  whose 
mothers  cannot  appreciate  the  value  of  starvation  and  who  insist  upon 
giving  milk  iu  violation  of  the  rules  laid  down. 

II.  CHOLERA    INFANTUM. 

In  oomparison  with  the  fre<iuency  of  the  foregoing  cla-ss  of  cases  those 
of  cholera  infantum  are  rare.  They  include  in  my  experience  not  more 
than  two  or  three  yter  rent,  of  the  eases  of  summer  diarrhnea. 

The  term  should  l)e  restricted  to  cases  of  genuine  choleriform  diarrhoea. 
Much  confusion  has  arisen  from  adopting  this  term  as  a  generic  one  for  all 
(rases  of  summer  diarrh«a. 

Etiolog:;. — This  variety  is  almost  never  met  with  in  children  who  are 
entire>ly  breast-fed.  It  is  never  seen  except  in  warm  weatiier.  It  occurs 
in  verj'  young  infants  not  infrequently,  but  most  of  my  own  cases  have 
been  in  those  from  six  to  fourteen  months :  age  prolmbly  has  no  s[)ecial  in- 
fluence except  in  relation  to  feeding.  It  is  most  frecjuently  engrafted  upon 
a  mild  dyspeptic  diarrhoea. 

The  exciting  cause  is  to  be  found  in  almost  every  case  iu  the  food  which 
has  been  given. 
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Symptoms. — It  oocasioimlly  hapiK-ii.s  tliat  cliulcra  infantum  occurs  eud- 
doily  in  an  infant  prcvioni^ly  lic-aitliy,  tttit  tlii^i  is  the  rare  excx'ptiou.  It  \h 
dw  rule  that  there  is  antecedent  intestinal  disorder :  this  may  be  in  the 
Datarc  of  a  mild  dyspeptic  diarrhoea  of  two  or  three  days'  or  even  weeks' 
diirnion,  or  the  disease  may  sujiervene  in  the  courst^  vi'  a  suljacute  entero- 
vulitis  with  sucli  severity  as  to  carry  off  the  patient  iu  a  few  hours. 

The  development  of  the  choleriforni  syniptonis  in  nil  cases  is  rapid,  so 
tbat  in  the  <'ourse  of  five  or  six  hours  a  eliiltl  vvlm  jK'rhaps  has  been  re- 
eled as  siranx'ly  ill  is  apparently  brought  to  <k«th\s  door. 

Then'  may  or  ma}'  not  he  anteewlent  symptoms  of  a  general  character 
— proetration  and  a  steadily  rising  temix>ratiirc — for  some  hours  before  the 
vomiting  and  purging  Ix^gin,  or  thest^  may  Ix'  the  first  things  to  excite  atten- 
tion and  alarm.     The  vomiting  may  pn-cetie   tlic  diarrli(pa,  or  Inith  may 
begin  about  the  same  time.     The  vomiting  is  often  incessant.     First  what- 
ever fo<xi  then.'  is  in  the  stomach   is  rejected,  then  scritni  and  mucus,  and 
filially  bilious  matters.     If  it  subsides  for  a  time  it  is  ulinust  sure  tu  bi- 
excited  anew  by  the  taking  of  food  or  drink.     The  jxruliarity  of  the  stools 
L'that  they  are  fn'<|uent,  large,  and  very  water}-.     It  often  hap]K'n8  that  in 
the  course  of  half  a  day  twelve  or  fiiU'cn  jKissages  otcur.     When  less  ire- 
fMit  they  are  proixirtionally  larger.     They  are  of  a  pale-green,  yellow,  or 
hnnraish  color  in  the  earlier  part,  but  as  the  stools  become  more  and  mon> 
frpqnent  they  often  lose  all  color,  and  tliey  arc  almost  entirely  serous.     The 
'phinctcr  is  sometimes  so  relaxe<I   that  the  evacuations  (Ktmr  every  few 
niioates  in  smaller  amounts. 

The  first  stools  arc  usually  acid,  later  they  are  neutral,  and  the  pure 
vrouB  stoiils  an^  usually  alkaline. 

In  the  majority  of  cases  the  stools  are  odorless :  only  in  rare  instances 
MtheexoetHlingly  offensive  stools  seen  ;  at  times  the  mliir  is  overijowering. 
Mioroacopitnlly  the  stools  show  large  numlxTs  of  epithelial  cells,  some 
round  oelU,  and  immense  numbers  of  t>a*^teria. 

ljaf»  of  weight  is  mon'  rapid  than  in  any  other  fwithoKigiral  condition 
iu  childhood.  Baginsky  reix)nls  one  case  which  lost  three  jtouiids  iu  two 
liiys. 

The  fontanel  is  deprc8se<l,  and  in  rare  instanw*  an  overlapping  of  the 
boon  of  tJip  skull  may  occur. 

The  general  prostration  is  great  almost  from  the  outset.  The  children 
Ion  Mxeoffli  ver)'  rapi<ny.  The  face  indicates  better,  fM'rhaps,  than  any 
R^le  symptom  what  a  profound  impn.'ssion  has  l)ecn  made  upm  the  sys- 
•wi.  The  eye's  are  sunken,  tlie  featun's  drawn,  the  month  depn'sswl  at  its 
iogia,  and  a  |>eculiar  pallor  is  spn^  over  the  whole  countenuncx.',  with  an 
ispnnion  of  anxiety.  Iu  the  wirly  stagw  the  nervous  symptums  are  those 
of  irritBtion  ;  children  cry  loudly  or  m<^aii,  throw  themselves  about  in  their 
oiiw,  are  peevish,  fretful,  and  quiet  for  but  a  few  moments  at  a  time. 
SoiDrtimes  they  become  almost  wild  iir  their  excitcnient.  I^atcr  these  symji- 
kiDB  give  plaice  to  heaviness,  stupor,  relaxation,  and  coma  or  convulsions. 
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The  tenijierature,  in  my  exi>erieiioe,  has  1hh>u  almnst  invarial)ly  elevated, 
and  usually  in  projvirtion  to  the  s«'verity  of  the  case.  The  eommon  ele- 
vation in  RK-ovfting  cases  has  heen  to  102°  to  103°  F.,  while  in  fatal  ease** 
it  has  risen  almost  at  once  to  104°  or  105°  F.,  and  remained  at  or  above 
that  point  till  death,  or  it  has  risen  steadily  until  shortly  before  death  it 
has  reaehwl  106°  or  even  108°  F.  These  rect;il  tomiK'ratures  often  oct-nr 
with  a  clammy  skin  and  eold  extremities,  and  are  diseovered  only  by  the 
thermometer.  Nothing  seems  to  modify  essentiully  tiiis  high  temperature. 
Many  writers  speak  of  subnormal  tem|X'niture  in  the  later  stages,  but  sueh 
has  not  been  my  exjx'rienfv. 

The  pulse  is  always  a<'eelerated, — 150  to  200  a  minute.  Very  soon  it 
iKMXimes  W(«k,  often  irn'gular,  and  finally  almost  imjKTirptible, 

The  respiration  is  irregular  and  freipient,  and  may  In?  stertorous. 

The  tongue  is  generally  slightly  coatetl,  but  soon  Ix^eomes  dry  and  red, 
and  is  often  protruded. 

The  alMlonieii  is  s«>ft,  elastie,  rather  retmeted,  and  very  eorapressible. 

There  is  aIm<Ht  inextinguishable  thirst.  Everything  in  the  shape  of 
fluids,  e.sjKvially  ice-water,  is  dniuk  with  avidity,  even  although  vomited 
almost  a.s  sotjn  ;us  it  is  swallowed. 

There  is  very  little  urine  pa.ssed,  there  may  be  none  at  all  for  twenty- 
four  to  thirty-six  hours;  yet  this  need  give  no  great  eoneem,  with  sueh 
I'rcqueut  dischai^gts  fntm  the  Ixnvels  as  exist. 

Symptoms  such  as  those  des<;ribcd  rai'ely  continue  two  days  without  a 
det;idetl  ehange  either  for  Ix'tter  or  worse;  in  most  eases  it  occurs  in  twenty- 
four  hours.  In  the  fatal  cases  there  are  the  hyperpyrexia,  the  cold,  clammy 
skin,  the  ai)seiie«'  of  radial  [nils*',  stupor,  eoma  and  convidsions,  and  death. 
The  diarrhoea  and  vomiting  may  continue  until  death,  but  moi-e  commonly 
the  vf)miting,  and  very  freipu'utly  the  diarrhrea  also,  cease  altogether  for 
s<>me  hours  betbre  death  cKX'urs. 

In  some  cases  the  patients  pass  into  a  condition  n-sembling  the  algid 
stage  of  epidemic  cholera,  with  jiiiiched,  sunken  fi-situres,  subnormal  tem- 
jwratuiT,  dysjmiea,  and  c<k»1  breath,  and  death  <x«ur8  in  collapse. 

In  other  cases,  after  the  first  stiige  of  very  severe  symptoms  has  sub- 
sided, the  dist'harges  may  diminish  somewhat  and  the  nervous  symptoms 
liecome  s]«>eial!y  pnmiinent.  There  aiv  ivstlessness  and  irritability  or  apathy 
and  stupctr.  The  fontanel  is  sunken  ;  the  eyes  are  half  oiK-n  and  covered 
with  a  mucous  film  ;  respiration  is  iiTegular  and  supertieial,  sometimes  even 
Cheyne-Stokts ;  pulse  fwble,  irregular,  or  intermittent ;  extremities  cool  ; 
muscles  of  neck  drawn  Irnck  ;  alnlomeu  retmctwl ;  no  desire  for  fcwxl,  rousing 
only  from  tliiret.  The  temjierature  in  these  coses  is  not  elevated,  but  normal 
or  lielow.  From  this  coiKlition  ni-overy  may  take  place,  with  gnidual 
aljatement  in  the  nervous  synifKoms,  impnivwl  pulse  and  jx-ripheral  <-ircu- 
lation,  and  desire  for  food,  the  stfwls  gradually  becoming  more  oonsisteat 
and  having  more  color ;  or  the  symptoms  may  pass  into  those  of  entonv 
colitis,  which  may  last  indefinitely.     Much  more  frequent  than  either  of 
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the  fortf^ing  is  tlie  fatal  termination,  either  in  convulsions  or  in  coma  from 
niiauMioD  or  with  a  rcriirrence  of  the  severe  vomitino;  ntid  pnreinj;. 

Tlieac  symptoms  of  diarrhoea  have  been  gr(iu]xtl  Ijy  the  etirlier  writers, 
fir<  by  Marshall  Hall,  under  the  head  of  spurious  hydnxvjihalus,  or 
bytirencephaluid.  They  have  been  variously  explained  by  ditlcrent  writers 
as  due  to  cerebral  auteniia,  cerebral  hyiK'nemia  (venous),  a^lnmii  of  the 
menioges,  thn>rabosis  of  the  cerebral  sinuses,  and  urieniia.  Rcpirding  the 
opiviind  changes,  I  can  only  say  that  in  but  a  single  instance  have  I  met 
with  any  which  Iwrc  any  pi»()er  reltitfon  to  the  symptoms.*  Although  I 
have  examineil  the  bruin  in  ahuost  all  niy  autopsies  in  diarrlueal  diseases, 
I  ha\T  never  seen  in  such  cases  thrombosis,  and  but  rarely  anlema.  Cere- 
brel  liyp«T!emia  was  often  met  with  in  ttises  dying  in  convulsions,  but 
vt  with  ajiy  regularity  otherwise.  Nor  liave  my  observations  upon  the 
kidneys  confirnKd  the  obser\'ations  of  Kjellberg,  whom  most  of  the  writers 
Nar  liis  day  have  cpioted,  as  to  the  great  frequency  of  nephritis.  Small 
quantities  of  albumen  in  the  urine  are  not  unc<^mmon  in  these  cases,  but 
cmMmkI  renal  cpitlielium  are  verj'  rare,  and  bliRHl  I  have  never  seen.  The 
kidnej-s  at  autopsy  are  found  generally  paler  than  nomial,  with  a  mtxlerate 
doudy  s\relling  of  the  cortex,  but  not  more  than  is  seen  in  many  other 
febrile  disorders  of  infancy,  as,  for  example,  j»neimiouia. 

Tluse  facts  forbid  our  regarding  either  the  renal  or  the  cerebral  changes 
IS  an  cx]>lanation  of  the  nervous  symptoms  under  consideration.  It  seems 
modi  more  in  accordance  with  our  pres<'nt  idras  of  jiatliojugy  to  consider 
tbon  as  citiefly  toxic  in  character,  due  to  the  absorption  of  jwisons  developed 
in  tlie  inti«tines  by  bacteria  there  present. 

In  cases  going  on  to  recovery,  severe  symptoms  rarely  last  more  than 

twenty-four  hours  liefore  signs  of  improvement  are  visible.     The  vomiting 

Qsoally  ceases  firet;  the  stools  become  less   frecpient,  contain  more  a>lid 

mstter,  and  have   more  color.     There  is  coincident  improvement  in   the 

pube,  the  tem|)eratnre  falls,  and  nervous  symptoms  subside.     This  last  ia 

always  to  be  looked  on  as  a  most  favorable  symptom.     Sleep  comes,  and 

titt  grrat  rcBtlesencss  and  irritation  pass  off".     The  discharges  now  partake 

Bsreof  tlie  character  of  a  catarrhal  diarrha'a,  which  lasts  a  week  or  more. 

The  great  drain  upon  the  systein  is  slowly  supplied  by  nutrition.     C'onva- 

lonence  is  iM?ver  very  ra])id.     Sometimes,  after  all  signs  of  improvi'mcnt 

hare  continued  for  two  or  three  days,  the  choleraic  dist-hargos  return  with 

aereritT,  and  the  case  proves  fatal. 

SeUrema. — This  is  an  infrecpient  sequel  of  cholera  infantum,  and  has 
been  described  by  several  German  writers,  In'st  by  Widerhofer.™  It  is  met 
with  only  in  the  most  feeble  children  an<l  in  young  infants,  and  is  charac- 


■  la  thi*  infiint  the  cerebral  aymptonu  were  so  marked  ond  to  cbaracteriatic  that  two 
•XffiUrat  |thjrtician<  wbo  wat«h(xl  the  case  made  the  diagnosis  unhcsitutinglr  of  meningitis. 
Tht  lnt»»llnal  symptoms  were  considered  of  secondary  importuncu.  The  autopsy  revealed 
follicitlar  iileen  of  the  ileum,  marked  parenchymatous  nephritis,  and  an  extreme  degree  of 
al  anamiia. 
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1    at  ikfa  and  subcutaneous  fat,  so  that  these 

»K><-   ar^  'Q>'  board-like.     The  body  is  stiff,  cold  to 

.^.«lk-^  i  st^-aozen  cadaver.     The  cooditioD  is  found 

^.  •kl!'.ib»  sicoormal  temjieraturc,  and  other  signs  of  the 

«^-..^- x.      r^fcse  cases  are  almost  invariaUr  iiual.      I 

^     ^«,»«isi.  i»T  am  I  aware  that  it  has  ever  beoi  described 

^.     j^_   *»!»•-  :-c  oholera  infantum. 

^      _  _  » "a*  MS  >*n  said  already  in  the  general  section  on  bac- 

-<   <<.«>-ai  TOiphasLs  to  cholera  infantum.     There  is  no  form 

-^«B  nst  *"-a  in  which  the  evidence  is  so  strong  of  its  bao- 

■>  ■1-saiC'iini'e  to  Asiatic  cholera  is  verj'  close.    The  uni- 

"    ^  .a-ESjp.aB^  th^  absence  of  pathological  findings  of  an  inflam- 

^  ,j^^r.  jflit  i:s  close  connection  with  the  feeding  of  cow's  milk 

...    .«at?i:sU«^ 

sL-wJ^  •-<  proof  to  be  derived  only  from  experimental  bacte- 

»«s:-'v  aawments  are,  of  course,  impossible.     Still,  we  believe 

""^  _j  ^.pjv  will  in  the  future  show  the  dependence  of  the  disease  upon 

»f^  Wrss  of  laiteria,  and  that  the  symptoms  depend  upon  the 

^  .u-c:  the  intestine  of  the  ptomaines  formed  by  such  bacteria, 

-tt-  ?-«.x.l  Iwfore  it  is  swallowed,  or  within  the  body. 
•  V  "ftvK'  *'*  grouped  under  tliree  heads : 

»•  \c  *\-inptonis, — high  temperature,  prostration,  and  other  nervous 

..    -.-ij-iJA-sij  of  the  vaso-motor  nerves  of  the  intestine,  resulting  in  the 
J.,.  »>  rraasudation  of  scium,  which  makes  up  the  chief  bulk  of  the 

v  {jjipul  wasting  and  excessive  thirst  from  abstraction  of  fluids. 
->;ji:nosis. — Cholera  infiintum  can  scarwly  \)o  mistaken  for  any  other 
,  ^.  >•"  intt^tinal  disease  if  its  chief  symptoms  are  kept  in  mind.  The 
,  ••<*•«  vomiting,  the  profuse  scnnis  stools,  the  great  thirst,  dr>'  tongue, 
■  -is  tt'nnvrature,  and  great  restlessness,  followed  by  rapidly-developing 
"-«**,%  sunken  fontanel,  pinched,  anxious  face,  co(j1  extremities,  weak 
,\  .  "  dvspn«ea,  cyanosis,  stniK)r,  coma,  convidsions,  and  death,  all  occurring 
■ii  the  ivuRie  of  one  or  two  days,  are  unmistakable. 

The  onlv  things  with  which  the  disea.sc  can  l)c  confused  are  acute  gastro- 
rtitoritis  and  acute  dyspeptic  diarrhoea. 

Kn>ni  the  first  it  is  distinfj;nishod  by  its  shorter  course,  by  the  more  in- 

nervous  symptoms,  and  I)y  the  stools,  which  in  (rholera  infantum  are 

V  TV  thin,  soon  almost  entirely  watery,  and  colorless ;  in  inflammatory  diat^ 

rluva  thov  are  green  or  greenish  yellow,  contain  mucus,  and  are  not  so  large 

nor  so  frequent. 

In  acute  dvspeptic  diarrhopa  wc  liavc,  as  in  cholera  infantum,  the  sudden 
development  of  quite  severe  pyni|)toms,  with  vomiting  and  diarrhoea,  but 
lH>th  are  less  in  degree ;  the  temperature  is  not  often  so  high,  and  it  usually 
falls  when  the  canal  has  been  freely  cmptictl ;  the  stools  contain  undigested 
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JBHitnofh  gas,  and  are  very  foul,  but  we  never  have  the  pure  serous  stools ; 
die  pnist ration  and  all  the  nervous  symptoms  are  very  much  less,  and  the 
^ame  verj-  rarely  proves  fatal. 

Proemosis. — The  pn>gn(»sis  is  worse  in  a  young  infant,  worse  in  one 
who  lias  been  badly  fed  and  poorly  cared  for,  worse  when  all  the  surround- 
hei  are  unfavorable,  worse  when  the  joiticnt  has  .«utteiT<l  from  anttfedent 
ioh^tinal  disease,  and  worse  in  niids^nninier.  Yet  almost  even'  year  I  sec 
•tout,  well-nourishetl  infants  of  ten  or  twelve  months,  who  have  been  toler- 
alily  well  i-ared  for,  die  from  this  disease.  There  are  eertain  cases  in  which 
it  is  evident,  from  the  first  few  hours  of  their  sickness,  that  death  will  he  the 
hmte.  In  such  cases  it  is  simply  cniel  for  the  physician  to  intimate  to  the 
pMwits  that  the  result  might  have  been  different  if  he  had  been  called  in 
time.  No  matter  what  treatment  is  employed,  and  no  matter  liow  early  it 
iiU-jfuu,  the  vast  majority  of  the  verj'  severe  cases  terminate  fatally. 

Tbf  prognosis,  then,  depends,  more  than  on  anything  else,  upon  the 
spvcrity  fif  the  attack. 

The  sympt4ints  indicating  a  l>ad  progntwis  are  In-perpyrexia,  106°  to 
108°  F.,  profound  ner\-ous  depression,  and  uncontrollable  vomiting.  Favor- 
«l)lc  t.Tniptonis  in  the  course  of  an  attack  are  ccassition  of  the  vomiting,  a 
tailiii;!^  (i-mperature  (not  subnormal),  quiet  sleep,  and  improvement  in  the 
piiW  and  cutaneous  circulation.  No  case,  no  matter  how  severe,  should 
ever  lie  <lr««pairefl  of. 

Treatment  of  Cholera  Infantum. — The  confusion  in  the  use  of  the 
term  cholera  infantum  is  espe<'ially  unfortimate  when  we  cfjnsider  the  ques- 
tion (if  treatment :  sf)  many  different  things  are  inclndcfl  by  writers  mider 
the  Irrra  tliat  it  is  diflicidt  to  estimate  the  results  of  various  nietlitxls  of 
tmumcnt. 

Rcrtricting  the  term  to  the  class  of  cases  described  aliove,  all  who  see 

of  the  disease  must  l>c  in  candor  con)ix'lle<l  to  adniit  that  the  restdts 

Imtment  are  extremely  unsatisfiwtory,  and  that  the  most  si^vcre  <«.se3 

iwue  (heir  course  but  little  if  at  all  influenced  by  the  treatment  employed. 

T'  ■         •  nimt  is  made  after  j->ersonal  trial  of  nlnifist  every  mcthful  of  treat- 

i;  ■  li  has  been  advocated  by  writers  upon  the  suiiject. 

In  the  way  of  prophylaxis  much  can  be  done.  All  the  general  ndes 
of  prevention  laid  down  in  the  general  section  on  that  snbjtYl  sliould  be 
mAimtd  here.  Sj>ecial  emphasis,  however,  is  to  be  laid  ujwn  the  early 
irratmcnt  of  the  milder  intestinal  derangements,  since  it  is  a  rule  to  which 
iJw  rxcpptions  arc  few,  that  such  symptoms  precede  for  some  days  the 
.•urrruce  of  the  cholcriform  diarrhoea. 
No  cases  of  dyspeptic  diarrhoea  are  to  be  neglected  in  summer  on  the 
•rote  of  an  existing  dentition ;  ever>'  case  is  to  be  attended  to  early  and 
I  if-nlly,  with  the  iilcn  that  at  any  time  a  sudden  development 
dun  -ymptoms  might  occur. 

The  same  remarks  apply  to  convalescence  after  entero-colitis.    Vigilance 
Aouki  not  be  relaxed  for  a  day  until  the  stools  are  normal,  so  often  does 
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one  see  cases  which  have  been  pnjgresaing,  so  far  as  it  is  possible  to  judge, 
steadily  towards  reoiivery  cut  off  in  a  day  in'  the  development  of  eliolera 
iniantuin.  Umvrnitting  care,  and  attention  to  all  food,  especially  milk, 
must  bo  kept  up  during  the  entire  hot  season. 

The  niain  indications  to  be  met  in  cholera  infantum  are — 

1.  To  arrest  the  discharges. 

2.  To  strengtlien  the  licart  and  sustain  the  system. 

3.  To  RHlnce  the  temperature. 

4.  To  allay  nervous  syniptoms. 

It  is  not  desirable,  «ere  it  even  possible,  to  enumerate  all  the  drugs 
and  therajieutie  measures  which  have  been  recommended. 

The  best  view  of  trmtinent  will  be  had  if  we  keep  in  mind  that  these 
are  essentially  cases  of  poisoning,  that  the  toxic  materials  act  by  causing 
great  depression  of  the  heart  and  the  strength  generally,  by  acting  on  the 
ner\'e-centre.s,  and  jtandysis  of  the  vaso-motor  system  of  the  intestinal 
vessels  tlirough  tfie  splauchnic  nerves,  and  tliat  we  are  not  treating  intes- 
tinal catarrh,  nor  intestinal  inflaniniation,  aUliongh  intestinal  inflammation 
is  one  of  the  results  of  tlie  pnxrss  which  is  likely  to  follow  if  the  patient 
survive  the  first  overwhelming  sliiMik  of  the  poison.  Nottiing  in  my  hands 
has  proved  so  genemlly  useful  as  tiie  hypodermic  use  of  morphine  in  com- 
bination with  atropine.  Although  it  is  capable  of  doing  great  harm,  I 
believe  it  is  still  of  more  value  than  any  other  means  of  treatment  we 
possess. 

The  special  symptoms  indicating  opium  are  very  abundant  vomiting 
and  purging,  nervous  cxeitenieut,  restlessness,  delirium  or  convidsions,  and 
feeble  pulse.  Opium  is  contra-indicated  where  the  purging  has  ceased  or 
is  slight,  and  where  there  is  drowsiness,  stupor,  or  relaxation.  The  efTei'ta 
should  always  be  carefully  watcJietl,  and  a  small  dose  repcatetl  is  lx?tter  than 
a  single  large  dose.  For  a  child  a  year  old  not  more  than  one-hundredth 
of  a  grain  of  morpliine  and  oue-eight-liuudreikh  of  a  grain  of  atropine 
should  be  used  as  the  initial  dose.  It  may  be  repeatc*)  in  an  hour  unless 
the  desired  effects  are  produced.  These  are  arrest  of  the  vomiting  and 
purging,  or  at  least  a  great  diminution  of  them,  improved  heart's  action, 
and  improvement  iu  the  nervous  symptoms.  Here,  as  in  shock,  we  find 
morphine  our  most  reliable  lieart-stimulant. 

The  use  of  opium  Ity  tlie  month  is  not  to  he  relied  upon,  owing  to  the 
uncertainty  of  absorption  and  the  liability  to  produce  vomiting. 

HeniR-h  *"  has  repoited  favorable  results  from  tlie  fi^ee  use  hypoder- 
mically  of  a  one-per-cent.  saline  solution. 

In  the  treatment  of  the  hyperpyrexia  all  drugs  are  useless.  Even  where 
they  arc  retained,  we  get  little  or  no  effect  fr<jm  aiitipyrin,  antifebrin,  and 
drugs  of  this  class,  usetl  in  any  safe  doses.  The  only  means  to  be  relied 
upon  is  cool  baths.  The  child  should  Ije  put  iu  a  tub-bath  at  the  tempera- 
ture of  100°  F.,  to  avoid  shock  and  fright,  and  the  temjieratnre  of  the  bath 
gradually  lowered  by  adding  it*  to  85°  or  88°  F.     This  may  be  kept  up 
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W  frv>m  ten  to  thirty  minutes,  aoeording  to  the  amount  of  reduction  in  tem- 
prnitmf  eB'ected.  Baths  to  be  efficient  must  be  used  at  ver}-  short  intervals, 
asuftco  as  everv"  hour  if  symptoms  are  threatening.  leed  cloths  or  an  ice- 
oqi  should  be  kept  applied  to  the  hc«d.  Ice-water  injections  are  a  valuable 
a(w*ory  to  the  treatment  by  Imths.  A  rectal  tube  should  be  used,  and  the 
ijij«ttion  carried  high  up  into  the  colon,  the  water  being  allowed  to  flow  in 
and  out  frwly. 

The  only  things  to  be  allowed  by  the  mouth  are  ehampi^e  and  bi"andy 
and  ice.  They  must  be  given  in  minute  (luantitics  every  few  minutes. 
Sunwtimee  even  U>ese  cause  vomiting ;  then  everytliing  must  be  withheld 
lod  stimulants  U9e«l  hyp<idermically.  Either  brandy  or  ether  may  be 
(■ployed ;  they  should  be  used  fn-ely.  To  attempt  to  give  food  l)y  the 
■oath,  astringents,  or  in  fact  dnigs  of  any  kind,  is  woi*se  than  useless. 

After  vomiting  has  8topj)ed  and  the  purging  is  in  a  measure  con- 
tnilled,  nourishment  in  very  small  <|uantities  may  be  tried  :  for  a  young 
infiuit  brea.st-milk  should  be  obtained  if  possible.  Cow's  milk  should 
not  be  employed  unless  completely  peptonized.  Whey,  koumys,  or  k6fir 
nay  also  be  given,  and  they  will  usually  be  taken  eagerly,  on  accotmt  of 
tlie  thirst :  beef  or  chicken  broth  may  bo  tried  in  older  children.  The 
•mount  of  food  and  tlie  frefjuenoy  of  fi-eding  must  depend  on  the  case.  In 
tbf  banning  ever^'thing  should  be  tried  in  teaspoonful  doses  at  half-hour 
inlen'als;  later,  if  well  borne,  the  amount  may  1h>  cautiously  increa»'<l  and 
the  intervals  made  longer.  It  is  always  to  iic  i-eniemberecl  that  during  the 
moat  anite  symptoms  there  is  absolutely  no  digestion,  and  that  it  is  some 
time  after  before  the  organs  are  ai)le  to  disjios*'  of  much  fotKl.  If  the  (^asea 
goftfi  to  a  favorable  result,  sul)sefpieut  feeding  is  to  be  carritil  on  according 
to  tlie  principles  laid  down  luidcr  the  head  of  dysjwptic  diarrhoea.  After 
tlw  lUgC  of  violent  diarrh<i>a  and  vomiting  has  passed,  if  the  symptoms 
doeribed  as  hvdrencejihaloid  are  i)resented,  the  case  is  to  be  managed 
•ODOidiag  to  its  symptoms.  Opium  is  to  be  avoided ;  stinnilants  by  the 
Booth  arfi  to  be  used  freely  where  they  can  be  retained,  and,  where  not, 
hrprt(l<'rmi<allv.  If  there  are  cold  extremities  and  subnormal  temperatures, 
h<A  niii!-iar<l  l>aths  should  1m?  used  to  establish  reaction,  sinapisms  applied 
&wly  all  over  the  body,  and  hot^water  bags  or  bottles  usetl  all  about  the 
patient.  Baginsky  reconmieuds  hot-water  rectal  injections.  Camphor  is 
Wftimea  aaeful  as  a  stimulant. 

Hygienic  treatment   during  convalescence   is   all-important.      If   the 
nt  survives  the  first  violent  stage,  he  should  lie  removed   as  Sfwn  as 

able :  if  in  the  city,  to  the  sea-shore ;  if  at  the  sea-side,  to  the  mountains : 
a  diBnge  of  air  is  tiie  important  thing. 

A  oontinuanco  of  the  fever  and  diarrhcea  without  the  extreme  nervous 
mBptoins  and  aAcr  tlie  vomiting  has  8ubside<I,  means  usually  that  tlie  case 
lau  becxHoe  one  of  entero-<AoIitis :  it  is  then  to  be  tnauoged  like  such  cases 
Imriaoing  ivithout  tlie  choleraic  symptoms. 


DtARRHCEAL   DISEASES. 


TIEL   ACUTE  ENTEKO-COLITIS. 

IfMiiiliii  Enteritis  foUicularis,  Dvscnten-,  Colitis,  Ileo- 
diarrhoni. 

is  perbaps  preferable  to  the  term  eutero-colitis,  as 
)r  dnerriptive  of"  tiiis  disease^  or  rallier  these  diaeaecs ;  but, 
tm  become  pretty  geuerallv  aceciiteil  in  literature,  it  is  not 
it.     The  term  i'oUicular  dvsenter)'  or  follieular  enteri- 
WT  $«rnous  objection,  tor  the  reason  that  altiiough  intlamma- 
Kmnli-aodulee  (solitary  follicles)  is  the  most  common  lesion, 
yw  iiidistinguisiial)le  from  them  clinically,  in  which  the 
«.i«^iMMie  a  dirt'erent  character,  these  being  eitlier  croupous  or  severe 


T^  t$tm  ai'ute  entero-eolitis  is  used  liere  as  a  clinicnl  one  to  embrace 
^  1^  ftras  of  uuute  diarrha'al  disease  with  demoustruble  intiummatory 


F«)»  •  Ji'A"rij>tion  of  tiiese  lesions  the  reader  is  referred  to  the  general 
pathologital  anatomy.     It  need  be  rememi)ered  here  only  that 
and  Uio  lower  third  of  the  ileum  m-e  the  jmrts  most  affected,  and 
jv  the  only  parts  aticeted. 

Btiologry- — Reference  is  again  made  to  the  general  section  on  etiolog}'. 
The  factoid  of  especial  ini[M)rtauce  here  aiv  vitiated  txinstitution  and  Isid 
habits  of  fee<ling,  esptfiully  in  older  children.  P^ntero-colitis  may  occur  at 
any  time  of  year,  although,  of  course,  very  niucli  more  common  in  the 
warm  s».iasi>n. 

Cold  has  long  been  regarded  as  a  prominent  factor,  but  with  our  present 
light  uiK>n  this  snltjwt  we  cainuit  help  thinking  this  view  oj)cn  to  question. 

Tiiis  form  of  diarrhcea  is  oetrasioiially  seen  as  a  complication  of  measles 
and  tmirlatina,  but  more  commonly  of  diphtheria. 

Symptoms. — Clinicalty  tiirce  quite  distinct  forms  arc  met  with  :  first, 
(lie  dvscMitcric  form,  wliich  is  jirimary  ;  seiMJudly,  the  more  conunon  acute 
vurielv.  winVli  usually  lH.^in8  as  an  acute  dysjioptic  diarrho;a  or  follows 
cliolera  iniaiitum ;  thirdly,  a  subacute  variety,  which  may  follow  either  of 
tlie  foregoing. 

TiiK  DvsEXTKUic  Form. — These  eases  constitute  but  a  small  propor- 
tion of  the  class.     They  are  more  common  in  ohler  infants  than  during  the 
first  eight  montli.s.     The  onset   is  sometimes  quite  abrupt,  and  sometimes 
iTfuduul.     Ill  ^''t'  fibnipt  cases  we  have  otlcn  severe  constitutional  synij)- 
t<ims,  the  tem|K'ralnrc'  rising  to   104°  or  105°  F.,  prostration,  not  ofleu  I 
vomiting,  but  severe  nervous  disturbance,  f'retjuently  delirium,  rarely  cf>n- 
vidsions.     In  the  eases  witii  gradual  onsi't,  which  are  much  more  common,    _ 
the  tcniiierature  is  scarcely  elevate<l  at  all,  and  the  symptoms  are  almost  I 
entirely  those  of  an  intestinal  character.     After  one  or  two  fiecal  stm)ls,  the 
discliarges  consist  of  almost  pure  mucus,  or  nnicus  streaked  with  blocxl, 
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aore  rarely  blood  iu  clots.  There  is  usually  but  little  odor  to  tbese  stools, 
lot  aooKiinies  it  is  very  marked.  They  are  lro<jiicnt,  often  every  half- 
buur,  Aod  pruportioually  smull,  sumetimes  only  a  teu^jpooiilul  being  iuund 
on  tlie  napkin  eJXer  severe  straining  efforts.  There  are  almost  constant  tene»- 
auM  and  griping  iu  severe  cases.  Prolapsus  ani  is  a  frequent  complication, 
aad  aomeliiues  a  very  tjxjublesome  one.  As  the  case  goes  on,  the  pas- 
aips  contain  more  or  less  undigested  food,  and  usually  lose  their  (leciiliar 
(htntier  or  have  it  only  occ^asionally. 

In  severe  cases  there  may  be  very  great  prostration,  rapid  wasting,  and 
death,  from  exhaustion  or  from  complications,  iu  a  week.  More  often  they 
Mwne  after  a  time  the  symptoms  of  an  ordinary  entero-colitis,  and  run  a 
dow,  indefinite  course,  with  u  tcn(li'n«y  (o  Cniiuciit  relapses. 

Theae  cases  are  descril)eil  by  many  writers  as  cases  of  dysentery,  a  term 
(if  very  uncertain  siguiHcance,  and,  hence,  objectionable.  Used  as  it  is  by 
tone  tn  include  all  the  varieties  of  inflanimatiun  of  the  colon,  it  is  certainly 
a  mi^aomer  and  has  led  to  much  coul'ii.siun.  As  lias  been  already  slated 
ia  the  introductory  section,  iu  the  iiifluniniatory  diarrhaais  of  infancy  and 
childhood  it  is  the  rule,  to  which  exceptions  are  few,  that  the  lesion  is 
ciieily  in  the  colon.  Moreover,  extensive  lesions  Irccpiently  exist  without 
tie  symptoms  cftmmouly  known  as  dysenteric.  Dysenteric  symptoms,  such 
M  Imve  lieen  described  above,  seem  to  depend  ii|)on  the  fact  that  the  lesion 
it  tiuiatcd  in  these  cases  chiefly  iu  the  rectuiii  and  sometimes  possibly  in 
tiienf^oid  flexure. 

There  is  uo  objection  to  the  term  when  it  is  use<l  to  characterize  certain 
arfflptonis  only,  and  not  to  describe  a  |»athologi<iil  condition.  We  cannot 
urn  ill)  Ix-fter  than  to  regaixi  these  cases  sim}>ly  as  caries  ol"  colitis. 

The  ActTK  Form. — Much  more  common  tlian  the  foregoing  are  tlie 
raws  of  eutero-itjlitis  which  follow  an  acute  dys|K']ific  diarrluea  or  ciiolera 
infamiun.  When  the  latter,  we  have  a  cassation  of  the  vomiting  and  tlie 
M3VMW  discharges,  with  a  fall  iu  the  temperature,  and  many  of  the  profound 
oon-oiu  symptoms  pass  ofl".  The  stiwls  Ijwxjme  more  consistent,  ()f  a  l»rown, 
gray,  or  greejiish  color,  contain  large  quanlittes  of  mucus  and  umligesttxl 
focd,  and  are  more  or  less  offensive.  .Some  appetite  returns.  The  symptoms 
nf  sbrx'k  which  characterize  the  cholera-infantimi  stage  jkiss  away,  and  the 
pul««  improves;  but  there  are  c<3ntinucd  li)Ssof  flesh,  some  fever,  usually 
101°  to  102°  F.,  restlessness,  peevishness,  etc.  These  symptoms  may  hist 
Am*  two  or  three  weeks,  with  exaei>rbations  and  remissions. 

The  exact  relation  of  acute  dys|K'j>tic  diarrh(pa  to  entero-colitis  is  not 
qake  dear.  Cliniially  we  meet  with  many  cases  characterized  by  the  alv 
mpt  development  of  severe  gastro-intestinal  symptoms,  vomiting,  high  tem- 
pflBture,  diarrhoea,  and  ner\'ous  symptoms,  which  are  convalescent  in  two 
or  three  days. 

We  see  others  in  which  there  is  improvement  in  all  the  severe  general 
■jm|itou<) :  the  tcmj)erature  fiills  nearly  to  normal,  the  vomiting  ceases,  and 
ifacrc  is  improvement  in  the  nervous  symptoms,  but  those  l>elongiug  to  the 
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intestinal  tract  continue, — the  stools  being  less  numerous,  less  woteri-,  less 
offensive  usually,  with  less  flatulence,  but  more  mucus,  and  ntrasionally 
stivuked  with  bhxKl.  Again  we  see  rases  in  whicii  there  are  two  or  three 
such  initial  attacks  before  tlie  continuous  diarrhcea  is  Anally  established, 
these  Ijeing  seimrated  by  a  number  of  days,  or  even  weeks,  in  which,  as  a 
nilc,  however,  the  stools  never  become  quite  normal. 

There  is  another  class  of  cases,  not  nearly  so  numerous  as  those  just 
mentionetl,  in  whicli  tiie  initial  symptoms  are  indistinguisliable  from  those 
described,  but  the  severe  influmiiuitory  synijitoina  continue  without  any 
remission  for  from  four  to  ten  days,  until  death  takes  place,  or,  more 
rarely,  they  gradually  suljside  after  a  variable  time  and  the  cases  end  Anally 
in  recovery. 

It  seems  likely,  then,  that  the  majority  of  the  cases  of  entero-colitis 
are  preceded  by  an  acute  dyspi'ptic  diaiThcea ;  that  iu  some  this  is  not  set 
up  until  tile  second  or  tliiwl  attack  ;  and  that  in  a  smaller  numlKT  a  contin- 
uance ol"  the  severe  initial  symptoms  [nakes  it  likely  that  there  exinted 
(VoiH  the  beginning  an  intense  intestinal  inrtantmatiun.  In  the  last  variety 
the  autopsii-s  continu  this  ojiiiiion.  Whatever  the  niixlc  of  beginning, 
when  well  tlcvelopetl  the  cases  of  cntcro-culitis  prescait  symptoms  which 
are  fairly  constant  and  characteristic. 

Temprnituir. — It  may  l)e  state<l  as  a  rule  to  which  there  are  few  if  any 
exceptions,  that  acute  iuflannnatory  lesions  of  the  iut<.>stine  are  accompanied 
by  fever,  more  or  less  continuous;  and,  convei-scly,  that  when  we  find  a 
continuous  temperature  with  intestinal  symptoms  we  may  safely  infer  inflam- 
matory changes,  the  extent  of  which  depends  on  the  intensity  and  duration 
of  the  fever.  This  is  an  important  point,  for  it  often  serves  to  differentiate 
enten>-eolitis  from  acute  dyspeptic  attai-ks.  In  the  latter  the  temjx'ratui'e 
may  Ir'  high,  but  is  of  short  duration,  since  it  docs  unt  depend  *>n  inflam- 
mation, but  is  rather  toxic.  There  arc  no  typiiid  temjierature-curves  in 
acute  entero-colitis.  The  temperature  is  usually  higher  in  the  Ix^inning 
and  towards  the  end  of  the  disease.  A  high  temperature  towartls  the  close 
is  nuicli  more  common  than  a  subuornud  temperature,  although  the  latter 
is  sometimes  seen. 

Hyperpyrexia  in  these  cases  is  not  common,  but  when  it  occurs  it 
betokens  usually  an  early  fatal  termination. 

A  rise  in  the  temperature  is  often  coincident  with  a  great  reduction  in 
the  numlKT  of  the  discharges,  either  from  the  use  of  opium  or  otherwise. 
SiU'h  temjx'ratures  are  to  lie  lu<ikt>il  on  as  toxic,  and  demand  purgatives, 
not  antipyrelits,  for  their  treatment.  It  need  hanlly  be  said  that  compli- 
««(ionH  at  any  time  may  cause  a  rise  in  temperature.  The  princijml  one 
to  watch  for  is  broncho-pneumonia. 

I'ii/mc  and  Circufadan. — The  pulse  is  always  increased  in  frequency, 
mtnemlly  in  proportion  to  the  other  febrile  symptoms.  Fi'equency  of  pulse 
in  of  little  or  no  diagnostic  or  prognostic  signifieanc*'.  It  is  of  great  impor- 
tniicc  tii:il  the  character  of  the  pulse  should  be  noted.     In  bad  cases  it  is 
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iflible,  irrpg:ular,  or  intermittont     The  caftillarv  eiiTuIation  is  poor,  and  the 
extremities  arc  often  colfl,  cveu  when  tlie  rwtal  teniporatnrp  is  elevated. 

AcrroiM  Symptoms. — These  are  mari^cd  in  this  as  in  ahnnst  all  otiier 
intestinal  disordcre.  In  the  early  8tan;e  they  are  the  siyniptonis  of  irritation, 
— gppat  restlessness,  constant  cr\ing  from  thirst  or  jiain,  rolling  from  side 
to  side  in  the  crib,  bitinff  at  the  fingers,  scratehing  the  face,  etc.  The  later 
prmptoms  are  of  qnite  the  opposite  <hanieter,  there  being  duliiess,  ajMithy, 
ukI  general  relaxation,  so  that  these  infants  may  lie  sometimes  for  hours 
Baien  they  are  disturlx^.  These  symptoms  arise  from  a  conihination  of 
CRBes, — jwrtly  from  exhaustion  and  innutrition,  partly  from  anaemia  and 
loBof  flui<L>,  partly  from  fever,  but  chiefly,  I  think,  they  are  toxic. 

Mouth  aniJ  TonrfUf. — During  theearlv  stage  the  tongue  is  usually  coated 
heavily  and  moist ;  later  it  is  often  diy,  red,  and  glazwl ;  the  lips  craek  and 
Weed  readily.  The  buccal  mucous  membrane  may  be  the  seat  of  almost 
WfTv  variety  of  stomatitis ;  thrush  is  altogether  tlie  most  common,  and  is 
wn  most  frc<picntly  in  young  infants.  The  eonditiou  of  the  tongue  is  of 
iKi  diagnostic  imjx»rtance  as  a  symptom  of  intestinal  ulceration.  Severe 
aintatitis  of  any  form,  and  dry  tongue  and  mucous  membranes,  are  always 
anfevorable  symptoms. 

Vomiting  is  not  a  symptom  dejiending  u[)on  entero-eolitis.  When  pres- 
Hit  throughout  the  disease,  which  is  exceptional,  it  depends  upon  coexist- 
ing gastritis.  The  great  projKirtion  of  tlie  eas<s  have  vomiting  as  an  initial 
rrmjitom,  and  here  it  dcjK'nds  rather  nj)on  the  primary  acute  dys{>eptic 
stack,  in  which  the  whole  alimentary  tract  is  more  or  less  deranged. 

I'l-rsistcnt  v<imiting  developing  in  the  eourso  of  entei-o-eoli(is  is  always 
■  lad  sign,  and  means  often  the  supervention  ui  eliolera  inlkutum  and  sjicctly 
dimiltttion.  Single  attacks  of  vomiting  depend  UBually  upon  dietetic  errors. 
^DfJu. — The  frcfpicncy  varies  givatly,  and  is  u^;ually  inversely  projior- 
tional  to  the  size  of  tlie  discharges.  The  small  mucous  ])assjigcs  streaked 
with  iilood  may  be  from  fifteen  to  thirty  daily.  Of  the  larger  ones  from 
four  to  t«'U  daily  constitute  about  the  avernge.  They  are  nearly  always 
miire  fnfjnent  during  the  day  than  at  night,  which  seems  to  show  that  the 
frwjnenl  fee<ling  and  handling  of  infants  increase  their  number. 

Diminution  in  the  number  of  discharges  is  not  always  a  sign  of  im- 
|m>vemenf ;  if  this  is  mvompaiiiefl  by  a  rising  temperature  and  increasing 
nervous  8}-mptomB,  it  is  a  bad  sign.  The  stools  sometimes  cease  entirely 
fitr  from  twelve  to  twenty-four  hours  before  death,  deiwnding  probably 
u|>0B  {airalvsis  of  the  muscular  coat  of  the  bowel. 

The  reaction  of  these  st'Ktls  is  usually  acid,  occasionally  neutral,  but  in 
my  experience  very  rarely  alkaline. 

The  pure  raucous  stools  are  generally  odorless ;  those  containing  much 
uadigested  fo<xl  are  frequently  very  offensive. 

In  ccdor  and  consistency  they  vary  almost  without  limit.  They  may  be 
pf»y  or  grayish  brown,  bronze,  yellowish  green,  grass-green,  or  yellow. 
They  may  be  brown  or  black  from  Kloml,  or  fi-om  drugs,  especially  bismuth 
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or  iron.  They  are  rarely  watery  except  during  exacerbations ;  they  are 
semi-solid,  but  not  boniogenoou!". 

In  composition  they  are  an  almost  indescribable  mixture  of  food-remain^, 
intestinal  secretions,  blood,  epithelial  and  pus  cells,  and  bacteria.  ^M 

The  ftxKl-remains  depend,  of  course,  on  the  diet.  If  this  is  milk  prin- 
cipally, white  masses  of  fiit  are  almost  constant,  with  occasional  curds. 
Various  cereals — oatmeal,  rice,  barley,  etc. — can  be  recognized  by  the  naked 
eye,  ami  all  starchy  fotnls  by  the  iodine  tost  or  by  the  microscope.  If  only 
broths,  |>cptones,  and  otiicr  predigested  foods  are  given,  the  stool  may  consist 
almost  entirely  of  intestinal  secretions,  mucus,  bile,  and  cpitlielial  elements. 

Mucus  is  clear  and  glaiiy  only  when  it  comes  from  the  lower  colon. 
From  the  upjier  colon  and  the  small  ititeatine  it  is  stained  with  bile  and 
mixc<l  with  fseeal  masses  and  undigested  food.  It  is  the  most  cx)nstaut 
feature  of  these  stCMjls. 

Blood  is  most  frwpieiitly  in  small  (|nantity,  only  enough  to  streak  the 
stool  faintly.  Blood  in  clots  or  fluid  blond  is  not  eonunon.  It  is  an  early 
symptom  rather  than  a  late  one,  and  dejwnds  upon  congestit>u  and  not  on 
ulwiHition.  In  twenty  of  my  own  cases  in  which  the  autoj)sy  showed 
intestinal  ulceration,  blood  was  entirely  absent  from  the  stools  in  fourteen. 

Pus  in  quantity  sufficient  to  be  reoognizetl  by  the  naked  eye  I  have 
never  seen  in  children.  Id  the  severe  cases  pus-cells  are  found  under  the 
microsco])e  rpiite  uniformly. 

Shreds  of  false'  membrane,  or  sloughs  from  the  intestinal  wall,  I  have  rarely 
seen  in  the  st<iols  in  infancy.    They  are  not  so  uncommon  in  older  children. 

For  tfie  miffospopical  examination  the  reader  is  referred  to  the  general 
8ecti()n  on  iliarrlueal  stools,  ^^'e  cannot  say  that,  as  yet,  this  examination 
has  shell  much  light  upon  diagnosis  or  therapeutics.  For  a  discussion  of 
bacteria  sihj  Dr.  Booker's  article  in  this  volume. 

'The  abflomnt  may  be  liai-d  and  distended  during  the  early  stage,  while 
the  dyspeptic  symptoms  are  prominent,  or  at  any  time  during  the  course 
of  the  disease  when  an  aeut*  exacerliation  takes  place.  At  other  times  it 
is  natural,  or  retracted  and  .soil.  Tenderness  on  }>ressure  along  the  line 
of  the  colon  can  sometimes  be  made  out  in  older  children.  Enlargement 
of  the  mesenteric  glands  sufficient  to  be  made  out  by  palfwtion  I  have 
never  seen  iu  entero-oolitis. 

I'he  ap}Ki!te  is  in  most  cases  imjiaired  :  it  may  l>e  completely  lost,  and 
there  may  be  disgust  for  almost  every  article  of  food.  In  some  cases  it  is 
almost  iin]»)ssible  to  get  the  children  to  take  anything  in  the  shafM;  of 
nourisiinicnt.  Such  a  state  of  things  greatly  increases  the  difficulty  of 
management  and  affects  the  prognosis  very  unfavorably. 

The  cases  where  ehildren  take  willingly  everything  given  are  rare. 
They  may  do  so  from  thirst  when  the  temperature  is  high,  but  not  at  other 
times.  It  is  more  common  for  them  to  be  apathetic  and  never  ask  for  food 
or  even  for  drink.  A  returning  ap[)etito  and  a  relish  for  food  are  always 
very  favorable  signs. 
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The  urine  is  ucarlv  always  diniiui8hc>d  in  quantity  and  Iiigh-colored,  and 
frequently  ia  loadi-d  with  urat<«.  It  is  not  uncommon  to  find  a  small 
uncmut  of  albumen,  jjarticularly  when  tlit'  tfrnix^rature  is  high.  But  albu- 
men iu  large  amount,  renal  epithelium,  and  easts  are  exwedingly  rare.  I 
have  met  at  autoftsy  with  but  a  single  c^asc  in  wliicli  there  was  nephritis 
uutIcmI  enough  to  have  seriously  diminished  the  jMitient's  eiianc-es  of  re- 
covery or  to  have  formi-d  an  inipoi-tant  factor  in  the  fatal  result. 

Sulrition  and  WeiglU. — Failure  of  nutrition  and  loss  of  weight  are 
more  rapid  in  diarrhceal  diseases  than  iu  any  other  disease  of  infancy.  They 
(k>|jead  on  failure  in  digestion  and  absorption,  and  on  the  coutinunl  <lraia 
auied  by  the  stools.  An  imjwrtant  factor  is  the  increased  peristalsis, 
which  hurries  the  food  along  the  intestines  b(.'foi*e  absorjrtion  tan  take  ])lin'e. 
The  loea  of  weight  is  not  so  rapid  in  entero-culitis  as  in  cholera  infantum, 
bat  it  is  steady  and  progressive,  and  is  one  of  the  best  guides  to  the  patient's 
mitrition.  It  is  particularly  inipoitant  in  (he  9ul)a<ute  cases  and  in  con- 
valescence to  take  the  child's  weight  actuirately  and  often, — at  least  twice  a 
wwlc, — as  a  gui<le  to  dietetic  and  niMliiinal  treatment. 

\s  emaciation  goes  on,  the  skin  hangs  hxisely  on  the  thighs  and  abdo- 
mwi  and  can  be  pinched  up  in  lai-gc  folds.  At  the  same  time  it  becomes 
ilougiiy,  drj-,  and  sometimes  scaly. 

Though  rapidly  Inst,  the  flesh  is  slowly  regained,  and  it  may  require 
many  months  to  recover  what  is  lost  in  two  or  three  weeks. 

iVo/ajM(«  ani  is  not  a  very  frequent  symptom,  but  is  a  very  annoying 
4|Kk  It  may  occur  only  occasionally,  or  it  may  come  with  every  stool.  In 
flif  milder  cases  the  timior  is  the  size  of  a  small  lien's  egg  and  is  flattened. 
Ip  the  severer  ones  it  may  be  as  large  as  a  lemon.  Keduction  is  iu  most 
uierseasy,  but  retention  is  sometimes  difficult. 

.ScBAcrTE  Cases. — After  acute  symi)tom8  such  as  have  been  described 
Jure  lasted  for  a  variable  time, — from  two  to  four  weeks, — the  fever  nearly 
4lquitc  ceases,  the  stomach  is  rjuiet,  fowl  is  readily  taken,  and  most  of  the 
Dm'oQs  symptoms  have  subsided,  but  the  diarrhoea  continues,  and  there 
i«  no  improvement  in  nutrition :  there  is  ciichexia,  with  extreme  anaemia. 
The  EtCKils  in  these  cases  ave  not  very  fi'e<jucnt, — i>nly  four  or  five  daily  ; 
they  oontinue  to  (xtntain  large  amounts  of  mucus  and  undigested  fwKl,  and 
ue  often  of  a  very  bail  odor.  They  may  improve  for  a  day  or  two  upon 
1  change  of  diet  or  medical  treatment,  but  soon  return  to  the  old  condition. 
A(Ut  such  symptoms  have  lasted  five  or  six  weeks,  there  is  graihial  im- 
pMvcmont  in  the  stools  and  in  weight,  and  the  patient  enters  upon  a  slow 
wmvalescenco,  wliieh  is  likely  to  be  often  interrnpti'd  by  relapses,  or  the 
'vmplomu  oontinue,  and  the  case  becomes  one  of  chronic  diarrlicea. 

The  diffcnMit   |mtlnilogi(al  varieties — catarrhal,  ernujKjus,  and  fullicnlar 
—So  much  resemble  one  another  cJinically  tliat  it  seems  scarcely  w()rth  while 
(o  give  each  one  a  separate  section.     There  arc,  however,  points  of  differ- 
whifh  are  fairly  itmstant,  and  slmnld  l>e  borne  in  mind. 
JV  croupoiut  mrieli/,  relatively  i^are,  is  the  nujst  intense  of  the  three,  and 
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is  cliaraoteriz«l  hy  the  liighest  tein{H?nitnre  and  the  severest  constitutional 
symptoms.  Tlie  temppratinv  runs  from  1U'2°  to  105°  F.  ;  hloml  in  tlie  sti>ols 
is  a  fmjucut  feature,  and  it  sometimes  conies  in  large  amounts.  Tlie  cases 
are  frequently  among  those  who  were  previoiisly  in  good  i-ondition,  sometinies 
in  delicate  sulywts  or  those  prone  to  diarrhreal  attacks.  The  pnjgresNS  is 
Bteadv  au<i  rapid,  the  symptoms  lasting,  in  fiital  cases,  altout  a  week.  Cerebral 
svmptums  are  common,  esjiecially  restlessness,  irritation,  and  delirium.  The 
ap)ieaninee  of  shreds  of  menihraue  in  the  stt)ols  is  about  the  only  sym])tom 
which  rtin  Ik'  said  to  be  positively  diagnostic.  But  this  is  not  often  to  be  ex- 
jHictcil  in  infancy :  the  sttwls  should  l>e  washixl  with  water  in  looking  for  it. 

DiagiHisis  being  in  a  measure  uncertain,  it  is  impossible  to  say  exactly 
what  piMixirtion  of  these  c«scs  re<-over,  but  it  is  certainly  very  small. 

Ariitf  (hlnrvhid  Varidy. — The  very  severe  cases  of  this  chiss  resemble 
in  all  rvs|Hvt8  tiiuse  of  croupous  inflainniatiou.  TJiere  are  the  rapid  course, 
the  intense  symptoms,  continuous  higli  tcinpcratuiv,  pntstration,  etc.  The 
shortest  «is(^  I  have  seen  iastetl  three  days.  'J'hese  case«  are  almost  cer- 
tniuly  fatal. 

In  the  milder  variety,  murh  more  common,  the  temperature  is  lower, — 
101"  to  10.'«°  V. ;  the  stomach  i.s  moR'  apt  to  Iw  involved,  and  the  stools  are 
more  thin  au<l  watery.    They  an?  often  streaked  with  bl<M)d  in  the  early  stage. 

The  gi'eat  proportion  of  these  cases  recover.  Tlie  acute  inflammatory 
nvmi>tunis  sulisitling  after  a  w(>ek  or  ten  days,  they  are  succeeded  by  mild 
intt'stinal  dciTuigcmcnt  for  from  two  to  thn-e  weeks  more;  but  the  patients 
Brt>  often  two  months  in  regaining  their  previous  condition  of  strength  and 
weight.     Relapses  are  common. 

t^t/llriiliu-  Ulceration. — The  cases  in  which  the  lymph-nodules  are  prin- 
oi|«illy  involvtnl  are  characterized  generally  by  lower  temjieraturc,  by  less 
dislurlKiiri'*'  of  tlie  stotunch,  and  by  their  slower  and  more  irregular  course. 
Theiv  is  usually  progrcs,sive  emaciation.  They  last  from  ten  days  to  eight 
wirki*. 

l>esindile  as  it  is,  both  for  prognosis  and  flir  trratment,  to  know  whether 
«»r  not  till'  lymph-n<Hluk's  have  broken  down  and  forniwl  ulcers  in  the  inte.s- 
tini',  it  nn»sl  be  admittal  that  the  diagnosis  is  still  a  matter  of  a  good  deal 
of  nnecrtainty.  Tlie  following  is  a  rfmimi  of  twenty  cases  in  which  autopsy 
(J>o\n>d  follicular  ulcers. 

Dunttii.m  uf  liinease:  Seven  days  or  under  (olio  Bve  clays) 2 

From  twelve  duy»  to  three  week« \'i 

^m  Four  weeks  ond  over 6 

H.         Prtvuiut  eondition  :  Poor  (one  syphilitic) 11 

V  Rood 6 

H  Doiilitfiil 8 

H'  Timpfmtvrf :  Hieli  (lt>2°-in4o  F.) 8 

■l  Medium  (IW-lOao  F.) 10 

^K  Alm<.>st  no  ri»o 7         ^^M 

^B  Blood  in  stooU :  Almndnnt      2  ^^B 

H  Traces i 

^  " —  14  ^m 
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Agt;  Under  MX  months I 

I  From  f>\x  to  ten  raunth:; 7 

■  From  ten  to  twenty-one  months 12 

It  will  be  remembered  in  this  connection  that  cases  of  tubercular  uk'ei- 
atioD  are  not  incliidwl.  It  has  been  stated  by  Bajriusky  tliat  the  constant 
presenc-e  of  pus-cells  in  gR-at  numbers  in  tlie  stiMjls  may  be  rcgankil  as 
pretty  positive  evidence  of  ulceration.  My  own  exiKTieiu-c  in  the  micro- 
wupical  examination  of  these  stools  has  not  been  large,  but  bo  far  it  leads 
|4o  the  view  that,  white  the  finding  of  piis  tis  described  is  of  ooiiKidei-able 
Bostic  importaucx",  we  are  not  to  regard  the  negative  sjniptoni  as  iiaving 
uy  »jHx?ial  weight. 

Tlie  diagnosis  of  fylliciilar  ulcers  is  rather  to  lie  made  fnjm  the  case 
tikpu  as  a  whole.  If  a  delicate  infant  wiiicli  from  time  to  time  has  been 
speciiilly  prone  to  diarrhoeal  attacks,  esj>ccially  if  it  has  had  symptoms  of  a 
mild  catarrh  of  tlie  cndon,  ira^  an  attack  which  starts  in  witli  green  mucous 
(l*)oi»  and  wliich  continues  with  unabated  severity  liir  a  week  or  ten  days 
with  low  fever,  we  think  of  acute  follicular  inflammation  as  certain  and  of 
ulocration  as  probable.  If  these  symptoms  ctaitinue  for  three  weeks  witliout 
inlcnnission,  the  child  all  tlie  time  failing  steailily  in  strength,  the  probability 
becomes  almost  a  certainty. 

If,  on  the  contrary,  after  three  or  four  days  of  acute  symptoms  there 
i«  improvement  in  the  stools,  and  one  occasittnally  quite  fa<cal  in  character, 
ukI  il"  after  a  few  days  another  such  exacerbation  occurs,  sutx-eeded  by 
uotlier  reoiissiou,  and  so  on,  we  may  be  tolerably  sure  that  uo  ulcers  have 
yet  f(irtn«l. 

If  tbllicular  ulcers  have  formed,  the  chances  of  recovery  are  small. 
Thp  fiict  that  these  occur  at  all  indicates  usually  a  pretty  active  iuilamma- 
l«n'  process  and  little  resistance  on  the  jwrt  of  the  tissues. 

The  majority  of  tlie  cases  of  "  fulliialar"  inflammation  undoubtedly 
iwiivcr.  In  these  cases  there  is  probably  only  swelling  of  the  lymph- 
Ipdulcs  without  ulceration,  cou])led  with  more  or  less  catarrhal  iullanunatiou, 
the  two  l)eing  usually  associated. 

Termination. — Eutero-colitis  may  terminate — 

1.  In  complete  recovery.  Even  in  these  cases  there  is  usually  a  pro- 
dded <-onvaIescence  of  from  tliree  weeks  to  three  months. 
'  2.  In  recoverj'  so  far  as  the  intestinal  disease  is  concerned,  but  with 
•Mb  im|>airment  of  the  constitution  that  the  children  fall  an  easy  prey  to 
piHiuiionia  in  the  succeeding  winter,  or  to  any  infectious  disease  which  may 
1*  prevalent. 

3.  In  death  from  exhaustion,  with  progressive  failure  in  strength,  and 
f»rting.  These  cases  last  from  three  to  six  weeks,  and  include  nearly  oue- 
l«lf  (if  the  fatal  cases. 

4.  In  death  after  from  four  to  ten  days,  with  a  continuance  of  severe 
indammatory  symptoms  from  the  I>egiuning. 

6.  In  death  from  an  exacerbation  of  acute  symptoms  in  cases  going  oo 
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apparently  to  a  slow  recovery.     Such  relapses  and  exacerbations  are  very 
easily  excited. 

6.  In  death  from  iutfrfurrcnt  cholpni  infantum.  * 

7.  In  death  from  complications, — fhiefly  bronoho-pncumonia  and  tuber- 
culofiis. 

Oomplications — Shin. — Daring  the  early  acute  stage  an  intense  ery- 
tlienia  fr«iuently  deve!i>iKs  about  (he  anus,  nates,  and  genitals ;  in  severe 
cases  the  thighs,  loins,  and  legs  are  also  involved.  It  is  the  result  of  irri- 
tation j)artly  from  the  stools  and  partly  from  the  fretpicnt  washing.  The 
process  may  be  superficial  and  result  in  a  loss  of  epidermis  only,  or  the 
corium  may  be  involved  and  superficial  ulcers  form,  and  even  sloughing 
may  occur  in  bml  cas<'s. 

An  cxten.sivc  erythema  is  a  great  annoyanw  and  adds  to  the  gravity  of 
the  case.  Sloughing  is  rarely  seen,  and  then  only  in  jmtients  who  would 
almost  certainly  die  from  other  causes. 

Furuncles  are  vcr^*  fretpiently  seen  during  convalescence,  and  are  par- 
ticularly likely  to  appear  upon  the  face  and  scal|>. 

Mouth. — Stomatitis  is  a  very  frequent  com]>lication  of  entero-colitis. 
The  most  common  is  the  simple  catarrhal  form,  wfiich  occurs  both  with 
and  witliout  dentition.  In  severe  cases,  especially  when  protractetl,  thnish 
is  likely  to  develop.  Occasionally,  also,  we  meet  with  the  small  round 
foUicidar  or  aphthous  ulcers.  As  a  rule,  the  more  the  stomach  is  involved 
the  more  common  are  these  buccal  complications. 

Glands. — Oiwasionally  enlargement  of  the  glands  of  the  inguinal  region 
is  met  with  in  the  siiljiicute  cases,  but  this  is  rarely  pronounccfl.  I  have 
never  seen  any  degree  of  swelling  of  the  mpscntcric  glands  (unless  tuber- 
cular) sufficient  to  l>e  made  out  by  alxlominal  palpation. 

The  other  complications — broncho-pnonmonia,  tuberculosis,  pleurisy, 
peritonitis,  and  nephritis — have  been  already  discussed  in  the  section  on 
pathological  anatomy. 

DiapnoBiB. — The  differential  diagnosis  of  entero-colitis  from  cholera 
infantimi  and  acute  dysj)eptic  diarrlifca  has  already  been  discussed  under 
these  diseases.  Entero-colitis  is  further  to  he  distinguished  from  typhoid 
fever,  tuberculosis,  and  intussu8co|)tion.  A  doubt  between  typhoid  fever 
and  entero-colitis  in  infancy  can  scarcely  exist.  Notwithstanding  the  fact 
that  from  time  to  time  cases  of  typhoid  in  infancy  are  reported,  those  under 
twenty  months  in  which  the  diagnosis  was  confirmed  by  autopsy  are  ex- 
tremely few.     At  this  age  it  can  be  practical ly  ignored. 

In  older  children  the  difficulty  is  often  a  very  real  one.  Typhoid  is 
usually  distinguished  by  its  more  constant  fever,  the  enlargement  of  the 
spleen,  the  tympanitic  distention  of  the  abdomen,  and  most  of  all  by  the 
eruption.     The  fact  of  an  epidemic  prevailing  is  also  to  be  considered. 

The  dysenteric  form  of  colitis  may  be  confounded  with  intussusception. 
If  the  possibility  of  this  mistake  is  kept  in  mind  it  will  not  oflen  be  made. 
Yet  the  records  of  the  cases  of  intussusception  show  that  in  the  beginning 
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I  very  large  proportion  of  them  had  beoii  regarded  as  cases  of  dysenten*. 
lo  intUBSusception  we  have  a  verj'  sudden  onset  (oilon  the  hour  can  be  defi- 
nitely ?taf«l  bv  the  niotlior) ;  there  ai-e  acute  jiaiii  and  tenesmus,  fuUnwed 
bv  bloody  and  miu-ous  jwssanjes.  The  amount  ui'  blmKl  oltcn  is  tjtiite  large, 
— ts  much  ns  a  tablespoon fu I  of  rlesir  blood.  There  is  vomiting,  often  per- 
sistent, with  verA-  marked  prostration,  but  no  fever.  It  is  only  at  the  ont- 
sgt  tiutt  the  mistake  is  likely  to  oi'ciir.  The  latiT  symptoms — absolute  stop- 
pi^  of  the  bowels,  an  abdominal  tumor,  tymjKinites,  rising  temperature, 
euikpsp,  and  sterooraeeons  vumitiut;^ — have  nothing  in  common  with  dysen- 
tttic  colitis.  In  the  latter  there  is  rarely  so  abrupt  a  beginning  or  early 
mmiting ;  there  is  usnally  fever ;  the  quantity  of  blood  is  generally  smaller 
ind  the  prostration  is  less. 

The  diSerential  diagnosis  from  tul>ereulosis  is  considered  under  the  head 
of  chronic  diarrhoea. 

Prognosis. — In  making  a  prognosis  in  a  given  rase  one  must  consider 
tit  child's  constitution,  its  surroimdings,  the  ability  of  the  parent  to  carry 
Hirt  a  projier  line  of  treatment,  the  duration  of  symptoms  at  the  time  the 
aw  OQDics  under  treatment,  the  part  of  the  summer  in  which  the  attack 
vans,  the  existence  of  complications,  and  certain  particular  symptoms. 

Tlie  prognosis  is  worse  in  a  feeble  or  cachectic  child,  in  one  sutfering 
from  rickets  or  with  inheritwl  tubercular  tendencies.  It  is  worse  in  cities, 
imoni^  tlie  pX)rer  classes,  and  in  iustitutious.  The  chances  of  recovery  are 
■ucli  rc<luee<l  if  it  is  impossible  for  fresh  air  or  change  of  air  to  be  secured, 
nod  under  all  circumstances  where  the  matter  of  diet  especially  cannot  be 
IooIimI  after  by  an  experience*!  nurse.  The  longer  the  symptoms  have 
Iirtwl,  particidarly  febrile  symptoms,  the  greater  is  the  proljability  of  severe 
onaloDiiail  changes  and  the  worse  the  prognosis.  Cases  occurring  in  June 
«ir  early  in  July  have  a  worse  prognosis  than  those  occurring  in  the  latter 
|art  (»r  .August  or  in  September,  for  the  reason  that  the  earlier  ca.ses  have 
«»ill  the  greater  part  of  the  summer  to  get  through  and  are  likely  to  sufler 
fnm  Tv\a\iscs  during  the  rest  of  the  wann  season. 

The  prognosis  is  rendered  less  favorable  by  the  existence  of  any  com- 
plications, such  as  severe  stomatitis,  eczema,  nephritis,  and  esjiecially 
bnoacho-pneimionia  and  tuberculosis. 

It  is  worse  in  children  who  have  been  previously  liadly  fed,  in  those 
who  have  been  recently  weanc<I,  and  especially  in  those  who  have  sutfercd 
«vlier  in  the  season  from  diarrhceal  attacks.  The  jiarticular  symptoms 
*\Mi  make  the  prognosis  bad  are  a  continued  elevation  of  the  temixrature, 
frMjiMiit  vomiting,  rapid  wasting,  and  continuous  severe  ner\'ous  sym])toni8. 

It  is  never  safe  to  give  an  absolutely  gooil  prognasis  until  the  end  of  the 
hot  Vttsfjn,  on  account  of  the  great  liability  of  these  cases  to  relapses  and 
recnm-nt  attacks. 

Treatment. — Prophylaxis  involves  all  that  has  been  said  in  the  general 
Mction,  with  especial  emphasis  laid  upon  the  necessity  of  early  and  prompt 
tnatmeiit  of  all  the  milder  forms  of  diarrhcca,  before  the  process  shall  have 
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gone  on  to  the  formation  of  serious  anatomical  changes.  Especial  care 
should  be  talcen  to  prevent  over-exertion  in  children  of  two  or  three  years 
in  very  hot  weather. 

Hift/ienic  Treatmaxt. — Almost  all  tliat  has  been  said  npon  this  point 
under  Dyspeptic  Diarrlirea  is  applicahlc  here.  Cliange  of  air  from  the  city 
is  imi)erative.  If  children  arc  to  Ik*  kept  long  away,  inland  is  generally 
prcfcraUlc  to  the  sea-shore.  The  district  should  Ix'  high  and  dry  and  one 
in  which  the  local  surroundings  are  good.  Even  after  they  have  recovered 
it  is  not  safe  to  allow  children  Ua  return  to  the  city  until  the  last  of  Septem- 
l)er,  sin«^  a  return  during  the  warm  season  would  be  very  likely  to  cause  a 
second  attack.  If  there  has  not  been  complete  recovery,  relapses  follow 
almost  inevitably. 

Frt^h  air,  pure  air,  aud  plenty  of  it,  is  a  necessity  for  all  cases.  The 
same  directions  for  bathing  should  be  followed  as  are  given  under  Acute 
Dyspeptic  Diarrhoea. 

It  is  still  a  debatable  point  whether  children  sent  from  the  cities  to  sub- 
urban or  sca-sidc  hospitals  do  Ix-tter  in  tents  or  in  wooden  buildings.  My 
own  experience  is  against  the  use  of  tents,  as  Ix-iug  hotter  during  tiie  day,  and 
so  much  cocjler  at  night,  especially  during  August  aud  at  the  sea-shore,  that 
there  is  greater  danger  of  pulmonary  complications.  Great  care  must  always 
be  taken  to  see  that  children  are  warmly  covered  at  night.  This  is  often 
overlooke<l,  as  the  days  are  so  hot. 

Dktetic  Trealment. — In  the  early  stage,  if  the  stomach  is  affected  the  case 
is  to  be  managed  as  one  of  acute  dyspeptic  diarrhoea.  The  gastric  symp- 
toms will  usiuilly  have  subsided  at  the  end  of  two  days,  and  we  have  then 
only  the  intestinal  ones  to  deal  with. 

If  an  infant  is  nureing,  and  the  breast-milk  is  above  suspicion,  there  is 
no  rensnu  for  its  withdiawal. 

,  If  the  iutsiut  is  but  a  few  months  old,  and  hand-fetl  from  the  beginning, 
or  just  weanixl,  its  life  may  depend  uinjit  sccnriug  a  wet-nurse.  Whenever 
this  is  possible  it  should  be  done,  if  only  fur  a  few  weeks.  If  it  is  out  of 
the  question,  we  begin  with  barley-,  rice-,  or  arrowroot-water,  or  thin  mut- 
ton or  chicken  Ijrotli,  aud  come  back  gradually  to  cow's  milk.  Milk  mav 
be  tried  as  in  dysjicptic  diarrhoea,  first  completely  peptonized  (two  hours), 
then  diluted  with  four  or  five  times  its  bulk  of  gniel  made  fi*om  "flour 
ball,"  barley  tlonr,  or  rice  (see  page  116),  If  curds  or  fat-mosses  appear 
at  once  in  the  stools  on  the  addition  of  the  milk,  it  must  be  stopped  and 
the  white-of-egg  mixture  substituted.  Or  some  of  the  pi-epareii  fo<Kls — 
Liebig's,  Horlick's,  or  Mellin's — may  be  tried,  made  witiiout  milk.  Con- 
densed milk  will  sometimes  agree  when  milk  in  other  forms  fails,  but  much 
oftener  it  will  not. 

The  greatest  care  should  be  taken  to  see  that  the  milk  is  the  best  that 
can  be  obtainetl,  and  that  it  is  sterilized,  or  at  least  boiled,  and  kept  on  ice, 
never  in  the  room  nor  out  of  the  window.  Milk  which  turns  the  blue 
litmus  paper  quickly  should  not  be  used  ;  but  this  test  is  not  enough,  as 
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nurt  milk  may  be  unfit  for  use  from  other  conditions  not  revealed  by 
lilmuH  f«a[>er.  Other  useful  articles  are  the  meat  extracts,  which  are  gener- 
aUy  iiif'crior  to  fresh ly-j)iv[>ai"etl  ix-ef  juice. 

Raw  scrape*!  or  pouudt'd  beef  which  has  beeu  jmt  tfiroiigh  a  sieve  and 

«J  into  little  Ijidls  with  salt  or  siiirar  is  sonietimcs  a  valuable  n'sonrce. 
dauger  of  tape-wxiriu  has,  1  thiuk,  Urn  greatly  exaggenitwl.     Two  or 
tluee  tea6)>oonfuU  of  tiiis  meat  can  be  given  daily. 

These  cases  aiv  apt  to  i>e  pnitrartwl,  and  children  scxm  tire  of  every 
ibod  given ;  of  milk  least,  so  that  whenever  it  can  l)e  borne  we  rely  on  it 
I*  our  main-stay:  if  it  apjK-ars  in  tlie  stools  undigested  we  must  give  it 
in  greater  dilution  or  stop  it  altogether. 

The  dangers  of  overfeetliiig  and  too  fre(]ucut  fee<ling  aiv  great.  But  the 
op|)ii$ite  oue,  of  Uni  little  iniunshnieiit,  sliuidd  lie  avoided.  These  infants 
Iff  otteu  so  dull  and  a|)athetic  tliat  they  scarcely  make  a  sign  for  food  if  it 
iiwilliheld  almost  altogether.  An  exact  recoi-d  shduld  always  In-  ke])t  of 
juM  iiow  much  the  child  does  take,  and  the  physician  may  find  that  a  child 
^P  of  aix  mouths,  who  ought  to  get  in  bulk  from  twenty-four  to  thirty  ounces 
r  in  twenty-four  hours,  gets  only  eight  or  ten.  Cliildren  should  be  fed  regu- 
L      l«fl.v,  not  oftener  than  every  two  hours. 

^B  It  is  always  important  that  foods  giving  as  little  residue  as  possible  be 
^Ks^lKn,  so  as  to  leave  as  little  as  |>ossible  to  cause  irritation  and  decurapo- 
^"    iffion  in  the  lower  intestine. 

In  older  children,  tlie  milk  diet,  or  diet  of  milk  and  gruel  of  wheat  or 
Uriey  flour,  alternating  with  niuttoii  broth,  usually  sixxveds  l)est. 

Especial  care  sliould  be  given  to  the  diet  during  ron valescence.  Re- 
ItpMAitmicon  very  readily  from  all  causes,  hut  from  nothing  else  so  readily 
atfivm  improper  feeding.  Esj>ecially  to  be  avoidi-d  in  yotniger  children 
m  oatuieal,  |K)tatoes,  tomatoes,  and,  in  fact,  all  vegetables  and  aUo  all 
fiuits.     I  have  seen  a  single  |K'acli  excite  a  dangerous  relapse,  and  a  few 

Inioins  a  iatal  one.     The  general  rules  laid  down  in  the  feetling  fjf  cases  of 
dyspeptic  diarrhira  might  Ix*  rcpcatwl  here  with  eni])liasis. 
Mr<Uritutl  Treutmnil. — In  the  early  stages  the  case  is  to  be  managed  as 
OMof  acute  dyspeptic  diarrha>a,  by  evacuauts,  antiseptics,  and  the  judicious 
n»of  opium. 

M,  however,  acute  febrile  symptoms  have  continuetl  tjeyou<l  the  third  day, 
we  may  lie  pretty  sure  that  we  have  lesions  of  sunie  cunsetjnence  to  deal 
•itli.  It  is  to  these^  rather  than  to  the  putrefactive  proccsaea,  that  the 
wliKxjtipnt  tn^atment  must  in  the  main  be  dirtntetl. 

It  i<i  of  the  first  importaiu-e  now  that  nothing  should  be  done  to  disturb 
tl**"  stomach  or  the  powers  of  digestion,  which  are  always  impaired  to  a 
r  or  less  degree.    Hence  we  slumhl  l«  very  cautious  about  overd(jsing 
patients  or  giving  any  nauseating  mixtures. 

From  time  to  time,  according  to  indications,  we  may  seek  to  aid  stomach- 
ion  by  tlie  use  of  pejisin,  hydrm-hloric  acid,  |>ancreatin,  and  alkalies, 
lime-water  or  magnesia,  added  to  the  food.     The  progress  of  tlie 
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lesions  below  depends  verj'  much  upon  how  well  we  can  nurse  the  feeble 
powers  of  digestion  and  absorption. 

^\'e  do  not  hujie  by  any  uf  tiie  alx)vc  measures  to  influence  the  condition 
in  the  intestines  directly,  but  indirectly. 

AntitJcptics  are  now  of  much  K-^s  value  than  in  the  rases  of  acute  dys- 
peptic diarrhoja.  Calomel  does  but  little  good  except  in  the  acute  exacer- 
bations which  come  on  from  time  to  time,  and  rcsorcin  seems  in  some  cases 
to  do  harm.  The  silts  of  sidicylic  acid,  both  (lie  sixliuni  and  calcinm  s^alt.s, 
and  salol,  given  as  pn.'viou>ly  directttl,  sccni  to  do  more  giKxl  than  anything 
else  except  bismutii.  \\'hetlicr  the  action  of  bismuth  in  these  cases  is 
astringent  or  antiseptic,  or  whetlier  it  acts  mechanically  by  coating  the 
inflamed  surfaces,  we  do  not  know;  prnljahly  it  partakes  of  all  three 
(jualitics.  Bismuth  fr«juent!y  fails  bwmuses  the  doses  given  are  entirely 
inadequate.  Doses  of  five  grains  of  the  subnitrate  four  or  five  times  a 
day  arc  almost  wortliless.  At  least  two  drachms  a  day  sliould  Ije  given  to 
n  cliild  a  year  old,  and  the  amount  increascfl  pniiripiliniially  fiir  older  chil- 
dren. If  a  good  preparation  is  given,  there  need  be  no  fears  of  unpleasant 
8ym[itoms,     I  have  never  seen  any  fr<im  that  manufactimxl  liy  Sfpiibb. 

Taknmi  (silicate  of  magnesium)  was  long  ago  use<i  by  Trousseau  with  suc- 
cess, and  its  use  has  l>een  recently  revived  by  Debove  and  Sevestre.*'  It  is 
a  bland,  inert  powder,  and  is  given  in  suspension  in  the  doses  in  which  we 
prescribe  l)isniuth. 

The  commonly  em]>Ioyed  vegetable  astringents,  kino,  catechu,  krameria, 
etc.,  as  well  as  the  mineral  astringents,  acetate  of  lead  and  nitnite  of  silver, 
have  !>een  in  my  hands  aljsohitely  worthless,  and  the  sooner  they  are  drojipecl 
from  our  therapeutics  in  this  class  of  diseases  the  better,  I  think,  will  he 
(lur  results.  Their  only  action  is  local,  and,  introtluced  in  any  sufficient 
dose  to  j>rodnci'  Ir^'al  cfTccts,  they  almost  inevitably  disturb  the  stomach. 
Thi'ir  liK-aJ  ettW-t  ran  l)e  ninch  Ix'tter  obtained  by  their  use  iu  euemata, 
under  which  head  they  will  lie  referretl  to. 

Opium  is  valual>k'  in  these  cases,  but  must  be  us*-*!  with  great  discre- 
tion. It  is  particularly  indicated  when  the  stools  are  thin,  fre<pient,  of  a 
not  very  offensive  character,  and  when  they  are  e.xcited  by  the  ingestion  of 
food.  It  is  to  1m?  usctl  with  great  caution  when  the  stools  are  small,  infre- 
f|uent,  and  verj'  foul,  and  also  when  there  arc  marked  nervous  symptoms. 
It  is  always  best  given  in  a  separate  presf.'riptiou  and  used  wx-asionally 
for  a  sjK'citic  efliK't.  For  doses  and  preparations  reference  is  made  to  the 
remarks  on  the  use  of  opium  in  acute  dyspej)tic  diarrhoea.  In  the  cases 
with  dysenteric  stools  I  have  seen  great  Iteuciit  in  many  instances  from  the 
use  of  the  old-fash ioncfl  emulsion  of  castor  oil.  A  good  formula  is  the 
following : 

B«    Olei  rifiiii, 

Spts.  villi  Gall.,  OA  T1\,viii  j 
Muc'il.  acnoiip, 
K  Aq.  dest.,  &A  3S8. 

Ik  Mitcc 

.^H|tKiiOllO  do>c  for  a  child  of  twelve  to  eighteen  mouths ;  repeat  every  two  tu  four  hours. 
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Opium  is  generally  neetled  in  these  oases,  but  it  is  better  to  give  it 


In  these  cases,  and  in  some  utliei-s  wlicre  tlit-re  Is  inncli  coliiky  pain  and 
lodemeas  of  the  alxlunien,  with  stools  streaked  with  blixnl,  innoii  benefit 
Mv  be  derived  fmm  a  tliin  flaxsetHl  poultice  applied  to  the  nlxlotnen,  or 
fiwn  mil<l  counter- irritation  by  tiirj)ontine  stupes  or  by  mustai-d. 

Stimulants  arc  needed  iu  almost  all  cuses.  There  are  no  valid  objections 
to  (heir  use  even  in  young  iniauts.  If  ale«ihol  is  ever  justifiable  in  medi- 
riw,  it  is  in  these  cases  of  intestinal  inflammation,  where  we  have  ex- 
owne  pn:>stration,  feeble  powers  of  digei^tion  ami  assiniiiatiou,  an<l  oilen  a 
pot  repugnance  to  food  of  everj'  kind.  There  is  in  these  cases  no  more 
dingier  of  acquiring  the  alcoholic  habit  than  there  is  of  acquiring  the  opium 
inbit. 

Stimulants  are  needed  in  the  early  stage  as  soon  as  the  pulse  Ijecoraee 
«ak  and  (he  capillary  circulation  jxjor.  At  tliis  time  old  brandy  is  the 
h»<  preparation  for  m(«t  cases.  Blackberry  brandy  is  preferred  by  many. 
It  tiiutild  be  given  well  diluted.  As  much  as  thirty  drops  every  hour  can 
\r  pivcn  to  an  infant  of  a  year ;  in  severe  cases  and  for  short  periods,  a 
madt  larger  amount  proportionally.  It  should  be  given  for  an  etf(^,  which 
•aaitily  an  improvement  in  the  pulse  and  in  the  patient's  stren;rth.  In 
CMS  of  sudden  collapse  it  may  with  advantage  be  used  hypodemiieally. 
Other  heart-stimulants  are  in  these  cases  much  inferior  to  alcohol. 
In  the  suliai^ute  cases  drugs  do  not  seem  of  very  much  value.  They 
•It  nutlr  inferior  to  hygienic  and  dietetic  measures.  Bismuth  may  be 
Dswl  for  a  e<^)n8iderable  jieriod,  and  seems  to  do  more  goml  than  anything 
tki.    Opium  is  to  be  given  only  (KNusionally,  a.s  symptums  may  require. 

The  prevailing  tendency  in  practice  is  to  overdose  these  cases.  Often, 
aftt-r  changing  the  treatment  every  fifth  or  sixth  day  for  as  many  weeks,  I 
have  Btnppe^l  cver}'thing  except  fiHid  and  stimulants,  and  more  tliun  once 
have  found  patients  to  do  Ix'tter  without  drugs  tlmn  w  ith  them.  In  tlicse 
fuliarute  and  ciironic  eases  it  is  advisable  every  week  or  ten  days  to  stop 
BadKation  for  two  or  three  days,  and  see  how  tlic  patient  is.     Over- 

•^ry  frequently  does  harm  by  its  effect  upon  the  stomach. 
Local  treatment  is  of  very  great  value  in  these  forms  of  diarrlicea.  It 
will  In-  seen  by  reference  to  the  pathologiral  anatomy  that  the  lesion  ia 
Hiirflv  in  the  i-ohm,  very  often  exclusively  liere,  and  that  it  is  usually  the 
lover  half  of  the  colon  which  is  most  st^riously  involvetL  Manifestly,  then, 
if  we  \vi>ili  to  treat  the  lesions  by  drugs  designiHl  only  for  loi'al  efVei'ts,  the 
pni|»T  mode  of  aflministration  is  by  tlie  rectum  and  not  by  the  month. 
Ilcetal  injections  are  of  two  kinds  :  first,  irrigation,  which  oontcmplates 
ling  the  entire  colon  as  far  as  the  ileo-i-sei-al  valve,  large  quantities  of 
fluid  being  used,  it  l)eing  allowed  to  flow  in  and  out  freely  ;  secondly, 
llic  use  of  eneniata  or  elysters,  in  which  a  smaller  amount  of  fluid  is  in- 
JKltd  and  retainwl  for  stime  time  iu  the  iutestiiic,  for  its  local  efl'ect. 

The  method  of  irrigating  the  colon  has  already  been  describetl.     (See 
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Dyspeptic  Diarrhrea.)  Its  purpose  is  mainly  to  empty  the  intestine  com- 
pletely of  all  masses  it  may  ojiitain.  It  uccd  not  be  repeated  more  thau 
twice  daily,  and  usually  once  a  day  is  enough.  As  an  injecting  fluid  a 
simple  saline  solution  is  generally  preferixxi  (one  drachm  of  common  salt  to 
B  pint  of  water) :  this  is  less  irritating  than  plain  water.  If  there  is  much 
mucus,  a  borax  solution  of  the  same  strength  may  Ix'  employed.  The  water 
should  flow  in  and  out  until  it  is  quite  dear,  from  one  to  two  gallons  being 
used  at  once.  If  the  fluid  liius  ijcen  proj>crly  introduce*!,  the  outline  of  the 
distended  colon  can  usually  be  seen  and  felt.  For  general  use  a  tempera- 
ture of  about  80°  F.  is  preferred.  In  cases  of  collapse  hot  injections 
(110°  to  115°  F.)  have  been  advised,  and  in  cases  of  high  temj>erature  and 
active  inflammatory-  symptoms  ice-water  may  be  used  with  advantage. 

The  use  of  antiseptic  solutions — .sublimate,  carlxilic  acid,  etc. — is  not  to 
be  advised,  from  the  danger  of  retention  and  absorption. 

Euemata  for  hx^l  etf(>ct  are  generally  us«l  iu  fptautities  of  from  two  to 
Bix  ounces,  according  U)  the  age  of  the  patient.  The  intestine  should  first 
be  emptied  by  an  ordinary  saline  irrigation,  except  when  nitrate  of  silver  is 
to  be  usixl,  when  simple  water  should  be  cmplovctl.  The  clyster  is  used 
about  half  an  hour  afterwanls,  slowly  introduced,  the  buttcK-ks  Ijeing 
pressed  firmly  together  to  prevent  escape  of  the  injection.  A  compress 
sliould  i)c  held  against  the  aims  by  a  nurse  for  from  twenty  to  forty  min- 
utes, aca>rding  to  the  nature  of  the  enema  and  the  effect  aimed  at.  For 
use  in  tin's  manner  the  following  substances  are  to  l>e  preferred : 

1.  Bismuth  8uspende<l  in  mucilage  (5ss  to  5i),  from  four  to  six  ounces 
being  inj(X'ted,  and  retained  ns  long  as  possiide. 

2.  Tannic  acid  dissolvwl  in  water  (gr.  xx  to  3i),  nscd  in  the  same  quantity 
and  in  the  same  way  as  the  bismuth  solution. 

3.  Nitrate  of  silver  (gr.  ii  to  5i) :  inject  four  ounces,  and  iu  five  nunai 
follow  with  a  copious  saline  injection. 

To  all  of  these  tincture  of  opium  should  lie  addwl,  the  amount  bein 
about  twice  what  a  fidl  dose  by  the  moutli  would  be  for  the  child's  age. 

Of  these  the  first  two  are  to  be  preferred.  Tiie  silver  injections  stail 
linen  so  readily  that  they  are  not  pleasant  to  give;  and  when  used  in  con 
sidendile  quantity  harm  may  be  done  unless  they  are  carefidly  made  and 
followi'd  by  the  saline.  The  bismuth  and  tannic-acid  solutions  mav  some- 
times Ik'  used  with  advantage  in  quantities  consitlerably  larger  than  those 
indirated  aljove. 

4.  Bland   mucilaginous   mixtures,  such  as  starch,  salep,  etc.,  usuallyj 
with  an  ojiium  addition.  1 

In  general,  intestinal  irrigation  is  more  useful  than  cneniata.      It  is 
valuable  in  all  varieties  and  in  all  stages.     It  may  lie  combine*!  with  eue- 
mata.    Small  iiijwtions  of  four  or  six  ounces  fill  the  rectum  and  sigmoid,. 
flexure,  but  not  much  more.     They  are  most  valuable,  then,  when  theafl 
parts  are  the  chief  seat  of  diseaw,  as  in  the  so-calh-d  dysenteric  stcwls.     In 
these  cases  they  are  of  very  great  value,  as  are  also  small  injections  of  ice- 
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For  teoesmns  when  not  relieved  by  these  measures,  sup{X)6itorie8 
HUiiaiaing  half  a  grain  uf  cxxsiine  may  be  used,  and  sometimes  act  like 
mpc  In  sulNunite  i-asos  where  the  8tools  are  not  of  the  dysenterie  type, 
we  nay  aalely  as.-^uine  tliat  nearly  the  wliole  colou  is  iuvolve<l,  and  our 
ekaice  here  is  between  9imf)le  irrigations  and  high  injections  of  bismuth  or 
liBlli&«dd  Holutions.  Their  use  may  be  (Mjntiuiutl  for  several  weeks  with 
■dnntage,  the  charaeter  of  the  injeetion  being  cliangeti  from  time  to  time. 
During  convalescence  it  is  better  generally  to  stop  all  treatment  with 

(to  the  Iwwels  and  to  direct  our  efforts  in  the  line  of  genend  tonic 
The  most  useful  tonics  are  arsenic,  of  which  one  or  two  drops 
»f  Fowler's  solution  may  be  given  thrice  daily  for  several  weeks ;  iron,  one 
I  of  the  best  prejwrations  for  infants  being  the  alliuuiiuato  ;*  nnx  vomica, 
which  may  be  combined  with  eitiier  of  the  ab<jve  ;  wine,  eitiier  old  port  or 
Acm';  this  may  be  combine*!  witli  a  bitter  if  there  is  thouglit  to  be  danger 
pf  fbrming  a  habit;  mineral  acids,  especially  the  uitro-Jiydrm'idoric,  two  to 
Swdrti})S  of  the  dilute  acid  being  given  after  meals,  largely  diluted  in  water. 
C«l-Iiver  oil  had  lK>st  be  deferred  until  tlie  stomach  and  appt^tite  are  quite 
io  onJcT,  but  it  is  well  to  continue  it  through  the  succeeding  winter  months. 


EX.    CnRONIC  DIAREnCEA. 


Two  forms  of  intestinal  disease  having  chronic  diarrhoea  as  a  prominent 
RTiijitiim  are  excluded  from  the  present  section,  bcfaiiso  they  are  treated  of 
in  anotliiT  part  of  this  work, — viz.,  diarrhoea  depending  upon  intestinal 
tubertnilosi*,  and  membranous  enteritis  or  mucous  disease.  The  remaining 
Gun  may  Iw  conveniently  divided  into  two  classes : 

(1)  The  ftriinar;/  cnsrn,  in  whicii  there  is  often  only  a  continue*!  derange- 
Bieotof  function,  whicli  after  a  time  may  induce  aiuitomical  ctianges  (these 

I  may  be  alwent ;  they  are  usually  slight) ;  the  two  principal  etiologi- 
od  fittlors  l>eing  depraved  amstitution  and  «intiniiMl  bad  fcwling.  These 
ctiwojtninonly  terminate  in  rocoverj-  when  flie  lause  can  l>e  removed. 

(2)  Tke  seoondarif  oases,  in  whicii  the  chronic  disease  follows  an  acute 
;  of  putero-colitis,  and  in  wliicli  there  arc  usiinlly  very  market!  ana- 

l  dumgcs  u|>on  whicii  tiie  diarrhtea  depends.     The  gi-eat  proportion 
I  ultimately  prove  fatal. 

THE   PRIMARY   CASES. 

Etiology. — This  form  of  diarr!ia?a  is  exceedingly  common  in  children 
lirlio  are  the  subjects  of  rickets,  sypliilis,  general  tuberculosis  (even  when 
FBot  iavolviog  the  intestines),  chronic  broncho-pneumonia,  and,  in  iact,  any 

I  by  Prater  &  Co.,  Nbw  York.     The  do»e  is  from  ten  to  thirty  drop*  for  an 
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chronic  cachexia.     It  is  seen  verj'  much  more  frequently  in  institutions  than 
in  j>rivate  practice.     It  may  occur  at  any  season. 

It  is  very  much  more  common  in  artificiuUy-dxl  infanta,  yet  it  is  not 
rare  in  those  who  are  nourished  at  the  bn-ast  exchisivcly.  Among  the 
latter  it  is  seen  sometimes  iu  the  early  months,  where  it  may  be  due  to  the 
composition  of  the  milk,  to  the  presence  of  (■olostnira,  or  to  the  excess  of 
albuminoids  and  salts  and  deficiency  in  fut  luid  .sug-ar.  This  is  seen  among 
very  young  mothers,  and  those  who,  though  delicate  and  antemic  them- 
selves, yet  feci  it  to  lie  their  duty  to  nurse  (heir  children.  They  often 
succeed  in  keeping  up  a  large  flow  of  milk  iiy  drinking  largely  of  all  fluids, 
and  especially  of  malted  drinks.  It  may  occur  also  from  prolonged  lacta- 
tion, where  this  is  kept  up  until  eigliteen  or  twenty  months  l>ecause  the 
mother  fears  to  feed  the  child  during  its  "  struud  summer;"  and,  finally,  it 
may  depend  on  the  mother's  becoming  pregnant. 

In  artificially-fed  infants  it  may  depend  upon  the  nature  of  the  food,  or 
upon  tiic  manner  of  feeding,  esiKxiially  upon  too  frefjueut  feeding  or  upon 
overfeeding.     (See  general  section  on  etiology.) 

It  sometimes  occurs  as  a  sequel  of  some  of  the  eruptive  fevers,  as 
measles  or  scarlatina.  It  may  cutn|»licate  jwrtussis,  especially  in  summer. 
lusnfficieiit  ckithing,  esjx;cially  of  tlie  extremities  and  the  alxlomeu,  is  un- 
doubtetlly  sometimes  an  exciting  cause  in  infants  who  are  constitutionally 
pretlisposed  to  clironic  dtarrhcea. 

One  attack  always  prwlisposes  to  a  second.  In  older  children  the  prin- 
cipal causes,  as  in  itiflmcy,  relate  to  constitutional  condition  and  to  habits 
of  fording.  It  is  not  uncfimmon  among  childi-en  of  the  better  classes  who 
are  allowed  to  select  tlicir  own  articles  oi'  diet  from  the  table,  and  who 
choose  habitually  indigestible  articles,  sweets,  highly-seasoneil  foods,  tea  and 
cofl'cp,  siilads,  patties,  nuts,  preserves,  and  cake,  iustead  of  plainer  and  more 
wholesome  articles.  These  habits  are  the  more  likely  to  give  serious  trouble 
if  the  children  are  delicate  city-brc<l  children,  as,  iudee^J,  they  usually  are. 
Worms  in  the  intestines,  particularly  ascarides,  may  be  the  cause  of  chronic 
diarrluea. 

SymptomB, — In  Infancy. — In  the  early  part  of  the  disease  there  are 
often  the  symptoms  only  of  dyspepsia,  without  any  actual  diarrhcca.  The 
pas'4ng(^  do  not  exceed  three  or  finir  a  day  ;  tlicv  are  semi-sitlid,  uften  pale, 
putty-like,  and  have  usually  an  oifeasive  <jdor.  They  ciyntain  largo  quanti- 
ties of  undigested  fixxl ;  if  white  or  gray  this  is  largely  fat,  and  the  foul 
odor  is  due  pndmljly  to  the  formation  of  fatty  acids.  There  is  usuallv 
some  flatulence  and  colic,  often  tenesnuis,  and  the  stools  if  han.1  and  dry 
may  be  streaked  with  blood.  After  a  while  mucus  apix-ars  in  considerable 
quantify  and  becomes  a  niarkc<l  feature  of  the  stools.  The  w\or  varies  ^rom 
gray  or  brown  to  green  or  greenish  yellow  :  these  green  nuicous  stimls  have 
usually  less  odor  than  tlie  gray  ones.  Such  stools  may  continue  for  two, 
three,  or  even  six  weeks  before  the  mother  or  inirse  is  sufficiently  disturbed 
to  seek  advice.     This  is  often  sought  only  bet-ause  the  child's  general  condi- 
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un  to  suffer,  and  the  pallor,  the  anteraia,  the  flabhincss  of  the 
ami  the  loss  of  weight  have  attracted  attoiition.  Even  now,  as 
Ettstatv  Smitlj"  very  justly  remarks,  if  questioned  regarding  the  Iwwels 
the  tniithcr  is  apt  to  insist  tltat  they  are  regular  or  that  they  are  "  nicely 
opni,"  aud  that  there  is  no  diarrhcea.  The  condition  may  be  habitiml  almost 
fniin  birth,  or  the  change  may  come  on  so  gnulually  that  tlie  niotlier  often 
Kuiua  the  (conclusion  that  thise  6to<jls  mean  nothing  in  this  particular  i-ase, 
Uptoially  if  tlie  infant  happens  to  be  teething.  It  becomes  a  physician's 
imperalive  duty  to  in!»|HH.t  jxTsonally  the  stcHjls  of  every  infant  who  is  not 
thriviug,  no  matter  what  statements  are  made  regarding  the  diameter  of 
the  dischargee. 

It  iiumetiines  liappens  that  the  cimsfitutioual  condition  remains  good, 
tlH:("hiId  gaining  sttadily  in  weight,  in  spite  of  the  tact  that  its  movements 
uvolH'ays  greenish  yelhjw  or  green  and  contain  mucus  and  undigested  food. 
I  have  known  of  one  such  case  lasting  for  five  months,  the  stools  gmdu- 
a^  betvtuiing  normal  at  the  end  of  that  time  without  treatment.  This  in- 
■it  Mxs  nursed  entirely  by  a  remarkably  healthy  mother,  and  it  is  quite 
likely  that  overfeeding  was  the  priucijial  causative  factor.  Such  cases  are 
fBOepciuual.  In  the  vast  majority  of  children — always,  I  think,  in  those 
'I^Scially  fed — we  have  after  a  few  weeks  jirctty  markc«l  evidences  that 
the  general  constitution  is  being  seriously  undermined.  The  appetite  is 
fioqiu-utly  unim]xiire<I. 

Aj*  the  case  progresses  tlie  stools  generally  become  more  fre*jueut  aud 
thiiinw,  and  they  may  vary  almost  endlessly  in  api)Ciirance,  this  dejwnding 
liply  upon  the  diet.  They  are  often  of  a  diity  brown,  watery  character, 
toeuiu<«  consistent  and  riscmbling  ehtippMl  spinach,  usually  otfensive, 
and  aln-ays  containing  undigested  foixl.  The  progress  is  never  steady  in 
«Mof  chronic  diarrhcEa.  Eveiy  week  or  two,  depen<ling  u(x>n  the  state 
ofthcwiather  i)erhaps,  or  more  commonly  u{vtn  the  l'oo<i,  there  arc  acute 
eacerliutic»ns  for  a  day  or  two,  which,  if  severe,  are  sonictiincri  accompanied 
*itli  viiniiting  and  fever. 

,  Tlie  jliarrhoea  may  continue  until  a  state  of  extreme  emaciation  aud 
Vdiexia  is  reat^'hed  sucli  as  is  secu  iu  the  secondary  cases,  aud  death  may 
oocor  fVom  exhaustion.  Very  few  of  tlicm  prove  fatal  per  He;  it  is  much 
•nore  common  for  them  tt>  die  fi-om  the  su|K'rv«"ntinn  of  some  of  the  acute 
fiirnif.  of  diarrhoja.  In  summer  this  is  almost  the  universal  termination  of 
th*  fatal  cases.  If  a  child  is  exhausted  and  wasted  from  a  long-continued 
dirunic  diarrhoea  it  does  not  take  a  very  severe  acute  diarrlinca  to  wirry  it 
fit  In  winter  these  cast*  die  from  other  complications,  usually  broucho- 
IMuiuiinia. 

Ill  the  cases  going  on  to  recovery,  there  is  noticed  first  a  diminution  in 

uervous  symjitoms,  fretfulncss,  irritability,  and  resth'S8n(.'ss  at  m'ght. 
we  (*ee  an  improvement  iu  the  stt-Hjls.  They  l>ecome  more  uiiifbrndy 
OHuisleut  and  contain  less  mucus,  although  the  offensive  odor  may  last  a 
■aeh  longer  time;  and  finally  the  iufunts  begin  to  gain  iu  weight.     This 
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gain  is  very  slight  at  first,  and  may  amount  to  only  a  few  ounces  each  week. 
Couvalesfciiee  is  always  ])r<itra("t<'<l,  and  likely  to  l)e  iutorrupted  by  relapses. 

In  older  children  ehroiiio  diarrhoja  is  seldom  fatal  unless  dependent  upon 
intestinal  tuberculosis.  But  the  cases  are  always  obstinate,  and  peculiarly 
trying  to  the  physician  because  of  tiie  great  diHiculty  in  removing  the  cause, 
whieh  is  generally  pernicious  hal>its  of  feetling. 

There  is  here  hjss  of  flcsli,  not  &y  rapid  as  that  seen  in  infancy,  and  not 
usually  so  extreme  ;  there  are  irritability  of  temper,  restlessness  at  night,  and 
a  capricious  appetite,  esp-cially  a  craving  for  sweets  or  highly-seasoned  food. 
The  children  become  pale  and  anajmic,  drwiji  perceptibly,  and  tire  readily 
on  exertion. 

The  st<X)ls  are  not  very  numerous,  in  the  l>eginiiing  only  three  or  four 
a  day.  They  are  at  first  jiale,  sonietinies  cla3'-colore<l,  and  nearly  always 
very  offensive.  They  gradually  become  thinner,  and  contain  mucus  as  a 
constant  feature.  They  are  now  gray,  brown,  or  gn\>ii  mixetl  with  yellow, 
and  always  contain  undige.-tcd  fiKnl,  sometime*;  lint  little  changed.  Eustace 
Smith  points  out  a  jK'ctdiarity  of  these  cases, — that  the  st<Kils  are  excited 
by  the  taking  of  food,  which  is  hurrieil  along  the  intestine  with  great 
rapidity  before  there  is  time  for  digestion  or  absorption. 

The  course  of  these  cstses  is  indefinite:  tiiey  may  last  for  months  or 
even  years,  getting  now  better  and  now  worse,  with  the  diet,  the  season,  and 
the  snrntundiiigs.  After  (hey  are  once  well,  they  rdajise  from  ver}'  slight 
causes,  and  tliruughout  ehildiioixl  they  may  never  lose  their  jieculiar  suscep- 
tibility to  diarrhccal  attacks. 

The  penend  symptoms — loss  of  flesh  and  strength,  and  antemia — are 
ofteu  seemingly  out  of  proportion  to  the  intestinal  synij>toms,  so  that  some 
grave  constitutional  disorder  is  suspectetl,  esj)ecia]ly  tuberculosis. 

The  founda(i<in  for  rickets  and  for  genera!  or  hx-al  tulx;rcidosis  is  often 
laid  by  these  attacks. 

THE   SECONDARY   CASES. 

Chronic  diarrhn?a  may  he  preewlcd  eitlicr  by  an  attack  of  acute  dys-    ■ 
peptic  diarrluea  or  by  acute  cntero-colitis.     If  the  former,  it  dfics  not  differ 
ill  its  symptoms,  coursi',  or  results  from  the  easi^  wliicli  are  primary  and 
whieli  liave  been  just  descrilwtl.     If  the  latter,  it  is  much  more  serious. 

Tliese  cases  are  usnatly  seen  in  the  fall  montlis,  and  they  comprise  those 
which  have  Itarcly  managed  (o  get  througli  the  sunnner  months  alive.  No 
definite  line  can  Iw  drawn  between  the  acute  and  the  chronic  stages.  I 
sJiall  inchide  under  the  head  of  chronic  cases  all  thnse  which  have  lasted 
over  six  weeks,  although  some  become  chronic  in  a  shorter  time,  and  occa- 
sionally we  see  an  acute  ca.se  lasting  longer. 

In  tliese  cases  the  contintiaiice  of  the  diarrhoral  symptoms  depends  upon 
the  ejcistence  of  intestinal  lesions. 

The  symptoms  of  active  inflammation  have  passed  away  ;  the  tem|>cra- 
ture  is  usually  normal ;  there  is  no  ]min  or  tenderness  ;  and  fixxl  is  taken 
readily,  often  with  avidity.     But  there  is  no  improvement  in  the  general 
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^PKtion,  and  either  the  weight  remains  stationar}-  or  the  child  loses  steadily 
eotJl  it  is  littJe  mure  than  skin  and  bones. 

General  Appeamnce. — Tiie  f'atf  is  pinchetl,  the  features  sharji,  the  eyes 
'fldtea,  and  the  eheeks  hollow.  The  lips  an-  i>ali',  often  fissiiitti,  ami  itleed 
ntdily.  The  fontanel  is  depressed.  The  bo<ly  is  so  small  that  the  head 
mms  mnch  too  large.  Almost  every  vestige  of  fat  may  disipiiear  from  the 
■bcuiADeous  cellular  tissue  of  the  trunk  and  e.\tivniities.  The  skin  luuigs 
iu  laisi*  folds  on  the  thighs.  The  abdomen  is  sometimes  distended  and  tym- 
|«nitii:,  and  sometimes  retracted  and  soft.    The  lind»s  seem  like  dnnnstieks. 

MatUh  and  Tongue. — The  muwius  membrane  of  tiie  mouth  may  be  the 
Mst  of  thrush,  of  simple  catarrhal  stomatitis,  or  of  the  fullieidar  form,  rarely 
(if  the  uloerative  variety.  The  tongue  is  si>mctimes  eotitctl  heavily,  but  is 
nmre  often  dr)',  glaztd,  and  red.  Iu  miT>  iustanees  sordes  may  cover  the 
lips  and  teeth. 

The  teeth  sometimes  decay  quite  ra|>i<lly,  fnjm  the  general  malnutrition. 
Bd^insky  states  that  the  progress  of  dentition  is  arrested  ;  but  I  have  very 
iiflcu  seen  these  infants — almost  living  skeletons — go  ou  cutting  tmith  after 
iiiiith  quite  as  steadily  as  under  normal  conditions,  and  Eustace  Smith  has 
nudf  the  same  observation, 

Apixiltf. — These  children  will,  sis  a  rule,  take  almost  anything  given 
tb«n,  and  an  almost  unlimited  amount.  Yet,  although  they  retain  it,  the 
mure  ihey  are  fed  the  more  rapid  sometimes  seems  the  wasting.  They  rarely 
cry  for  fix*!,  however. 

VomiHwj  is  an  uncommon  symptom,  and  seldom  occurs  except  from 
ovrrl'nuiing  the  stomach,  or  from  au  acute  exacerbation. 

The  jrfoo/*  are  not  frequent :  five  or  six  a  day  is  about  the  average. 
Often  they  will  drop  to  two  or  three  a  day  for  a  week  at  a  time.  They 
•re  unially  thinner  than  nonual,  but  are  not  often  watery.  They  iiiva- 
ri«bly  mutain  mucus,  generally  mixed  with  the  other  eonstiluents  and 
staioed  by  bile.  BKkhI  is  nm'ly  pivscut.  Tlie  stixils  are  wimetinies  green, 
oftwi  greenish  brown,  sometimes  a  pale  gray.  Undigested  food  is  always 
JMt^'nt  in  (piantity,  and  u|Km  the  diet  depends  very  much  the  gross  ap- 
pmraiKv  of  the  stool.  If  milk  is  given,  masses  of  fat  and  lumps  of  c-asein 
•Imost  immediately  apjxar  in  the  jiasfsages.  Vegetables  come  through  often 
ImiI  little  changed ;  bo  do  the  starches  and  cereals,  and  sometimes  meat  if 
tiii«  is  given. 

The  odor  of  the  stools  is  almost  always  oflensivo,  sometimes  extremely 
«o.  Xothnagel  and  Baginsky  have  called  attention  to  one  form  of  stools 
which  they  bt'lieve  to  be  characteristic  of  wide-spn-iid  iiiHammation  of  the 
niucrms  membrane  with  atrophy  of  the  tubular  glands.  These  stools  are 
*>f  an  almost  normal  consistence,  homogeneous,  in  color  like  meconium, 
Jly  offensive,  and  sometimes  alternating  with  those  of  a  watery  charac- 
Under  the  microse-oj^ie  then-  are  nuclei,  Itut  no  uiu'hangwl  epithelial 
flflls.  The  ffx»d-reniains  are  sometimes  unrecognizable,  from  the  extent  to 
decomposition  has  taken  place. 
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Pu8  is  nearly  always  to  be  fouud  under  the  microscope,  but  is  rarely 
vif>iblc  to  the  naked  eye. 

ProlajjKus  ani  is  wcasiDiitiUy  seen  in  thcwe  oases,  thougii  not  so  often  as 
amtmp  tlio  acute  ones :  when  it  does  occur,  however,  it  is  generally  more 
ditlicult  to  control,  from  the  want  of  tone  existing  in  all  the  tissues. 

Flnlukivce.  awl  colic  are  raarkfxl  symptoms  in  some  casos,  but  absent 
altogetlier  in  many  othci-s.  As  a  rule,  tlicre  is  ueitlicr  alxloniinal  jiain  nor 
tenderness.  When  tlic  abdomen  is  enlarged  it  is  most  fretjueutly  uniformly 
so,  but  sometimes  shows  niarkwl  epigastric  pnmiineuce,  tliough  from  dila- 
tation of  the  transverse  colon  ratlicr  than  of  the  stomach.  The  skin  of 
tJie  abdomen  often  seems  very  tliin ;  dilatation  of  the  superficial  veins  is 
rarely  met  with.  The  liver  and  spleen  are  generally  normal  in  size,  so  far 
as  can  l>c  made  out  by  physical  exploration.  Although  the  nicscntoric  glands 
aj-e  always  enlarged,  yet  they  cannot  be  felt  through  the  alxlomen.  En- 
largement of  the  inguinal  and  other  groujis  of  lymph-glands  is  mentioned 
by  niost  WTitcrs  as  a  symptom,  but  I  have  rari^'ly  seen  any  noteworthy 
swelling. 

The  »kin  is  loose  and  wrinklal,  dry  and  scaly,  in  the  worst  cases  fre- 
quently covered  with  small  petechiie  on  the  aUlomen  and  lower  extremities.    ■ 
AUjut  the  anus,  and  over  the  siicruni,  the  thighs,  the  genitals,  and  sometimes    1 
the  feet,  there  is  verj'  commonly  erjthema,  from  tlie  continued  irritation, 
an<l  not  infrecjuently  ulwrations  are  seen. 

The  jiuJhc  is  weak  antl  rapid,  the  peripheral  circulation  is  jioor,  and  the 
extifmities  are  cold  much  of  the  time  unles.>^  artificial  heat  is  applied.  The 
res])i ration  is  usually  shallow,  and  ofk'u  irregular  without  any  ap])ai'ent 
cause.  It  becomes  rapid  from  the  development  of  broncho-pneumonia, 
bronchitis,  or  marked  hyjnjstatic  congestion. 

The  tanpirature  is  not  elevateil,  except  during  exacerbations,  or  from 
tlie  develojiment  of  inflammatork'  o)mplications.  A  subnormal  temjierature 
is  ociiisionally  met  with,  but  is  not  very  common.  I  have  (xx'asionally  seen 
it  95°  F.  in  tlie  rectum,  but  rawly  lower.  A  continuous  subnormal  tem- 
perature usually  means  ileath  in  a  day  or  two. 

The  urine  shows  no  constant  changes.     It  varies  in  quantity  according 
to  the  fluidity  of  tlie  stools  and  to  the  amount  of  liquid  taken.     Dropsy  in  I 
the  feet  may  be  present  in  the  late  stages  without  albuminuria. 

The  nutritioH  and  ircigid  are  .stationan.-,  or  stwulily  fall  to  an  almost 
incredible  decree.  I  have  seen  one  infant  weighing  at  thirteen  months 
eight  pounils ;  another  at  two  yi-ars  and  four  months,  thirteen  pounds. 
There  are  marked  cachexia  and  extreme  luitemia. 

AicrroiM  mpnjAomti  are  alwa_\Ts  present,  and  sometimes  are  of  a  very 
puzzling  character.     The  children  are  usually  cross  and  irritable,  sleep 
Iwdly,  and  frequently  have  a  l<iw  whining  cry  whicli  is  kept  up  much  of    ■ 
the  time.     Sometimes  they  are  dull,  ajiathetic,  and  quite  indifferent  to  their  \ 
surroundings.    Persistent  opisthotonus  is  occasionally  seen ;  sometimes  there 
are  contractures  of  the  extremities  and  even  general  convulsions^ 
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Ulcere  of  the  cornea  are  not  unooramon. 

These  cases  last  from  two  moiulifl  to  a  year.  Comparatively  few  sur- 
\TVf  more  than  four  mouths.  Tlieir  prof^n'ss  is  irregular  and  marked  by 
fxxvrlMJtions  and  remissions.  They  die  most  frequently  in  some  of  these 
rxjircri>ations  or  from  complications,  but  sometimes  of  the  disease  itself,  by 
atiow  asthenia. 

W  Diagnosis. — The  existence  of  a  chronic  diarrhoea  can  be  determined 
Ufviiud  any  douijt  by  an  inajx-ction  of  the  stools,  but  in  this  way  only. 
Tlic  (iroiilem  usually  piv.>»ent<"<l  to  the  physician  is  whether  tlie  condition  of 
\Jm  bowels  is  of  itself  a  suflicient  explanation  of  the  j^enenil  symptoms, 
Mting,  etc.,  or  whether  there  is  some  underlying  constitutional  disorder 
of  wiiich  the  diarrluea  is  only  one  of  tlie  wvniptoms. 

hi  ilie  primary  oLses  this  can  l>c  ducitli'd  only  by  carefully  weighing  the 
rtio|(i(i;ical  factors  as  well  as  tlie  8ymi>toms.  If  tlie  <lisortler  is  traced  to 
per  iirrast-milk,  to  bad  habits  of  feeding,  or  to  ii)ipro{)cr  food,  and  if  the 
^ncral  condition  has  Ix^en  previously  gcmd,  it  is  pretty  safe  to  assniuc  tiiat 
die  intestinal  disease  is  the  one  of  most  in]|)ortance.  If,  however,  the  iu- 
ftot  has  never  tliriven,  or  if  nothing  wixMig  csiii  ho  discovered  in  either  the 
food  or  the  feeding,  and  if  the  wasting  prwrdwl  by  some  time  the  intestinal 
sjmptoras,  we  must  look  for  some  other  cjiuse.  Rickets,  syphilis,  tiilx;rcu- 
l<xii<,  and  simple  marasmus  must  one  after  another  be  excluded,  and  the 
diiltl  examine*!  carefully  from  hrad  to  foot  for  cvidenn's  of  disease'  in  the 
Imiii,  lungs,  liver,  and  spleen.  Ksin-cially  must  chronic  broiicho-pncuinonia 
lie  jiwkcd  for.  Malaria  is  a  rare  cause  of  chronic  diarrhoea.  It  may  lie 
fBpcctwl  if  there  is  known  exiMisnre,  with  tnarkctl  splenic  cnlargcnieut. 

In  the  secondary  cases  it  is  very  im[)ortant  to  (.listiiiguisli  the  cases  iu 
wliich  the  cachexia  is  quite  markctl  and  cfjnvidi-scence  slow,  allhongh  nlti- 
mali'ly  resulting  in  complete  rw^jvery,  from  tliosc  wliicli,altliou<;ii  present- 
iii!t«t  a  certain  stage  symptoms  almost  identical  with  the  ]H't'cc<ling,  yet  go 
on  fmra  liad  to  worse,  terminating  in  extreme  wasting  and  in  death. 

The  ditfereuce  in  these  cases  is  really  a  diflcrenee  in  the  character  and 
«0«it  of  the  Ksions.  The  former  arc  probably  the  cases  of  acute  follicular 
tBtttj-colitis  which  do  not  ulcerate,  or  those  of  the  superficial  catairJial 
variety,  lefuons  ca|)able  of  being  entirely  or  almost  entirely  recovere<l  from. 
The  latter  groiiji  arc  the  cases  of  follicular  ulceration  or  those  of  the  severe 
atarrhal  form  of  iuHammation,  in  wliii-li  there  is  no  such  thing  as  complete 
^1  iwftvcry  from  the  lesions,  and  the  reparative  pnxx'ss,  if  any  occurs,  is  only 
^ft     JWtiul  and  ci<-!itricial. 

^B  Iu  distinguishing  l>etween  these  ca-ses  the  most  important  guide  is  the 
^1  itttjire  of  the  symptoms  during  the  antecedent  acute  attack.  The  longer 
^^k>-lk  acute  febrile  symptoms  last<'(l,  and  the  higher  the  tcmi>cratiire,  the 
^^F  flWIcr  the  extent  of  the  lesions  and  the  more  s<.n'cre  their  character.  This 
^f  «|i|ilicf«  particularly  to  tlie  cases  of  tiie  witarrhal  variety,  Tlie  diagnosis  of 
f<Jli<«lar  ulcers  has  been  already  discu&sed  under  the  symptoms  of  acute 
Mton-odlitiB. 
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In  any  case  of  chronic  diarrJicea,  the  longer  the  symptoms  have  lasted 
and  the  more  itrofoimd  the  cachexia,  the  greater  is  the  probability  of  the 
exibteucie  of  important  lesions.  As  in  the  primary  cases,  a  disproportion 
between  the  intestinal  and  the  constitutional  symptoms  leads  us  to  seek  for 
some  other  canse  for  the  latter. 

It  remains  to  consider  the  diagnosis  of  fhrnnic  diarrini-a  witii  wasting, 
from  tuberculosis.  This  may  lie  confoundetl  witli  either  the  primary  or 
the  secondary  form  of  diarrluca,  but  much  mitre  often  with  the  latter. 
The  difficulty  is  much  iiicrciiscil  by  tlie  fact  that  iu  tiie  secondary  (aaes 
tulxTcidosis  is  not  an  infii'ipieut  scfjuel  to  the  intestinal  disease,  esiHX'ially 
where  a  constitutional  pretlis|>osition  exists. 

The  points  in  cummon  arc  the  existence  of  diarrha>a  (which  occurs  in 
almost  all  the  cases  of  general  tuberculosis  in  summer,  apart  from  the  exist- 
ence of  intestinal  tulx-rcuUtsis),  the  wasting,  the  anffimiu,  the  cachexia,  the 
signs  of  consolidation  in  the  lungs,  wliieh  in  one  case  may  dejx'nd  upon 
broneho-pneunKiiiia  and  in  (he  other  upon  tuliercuiar  deposits,  and  the 
nervous  .symptoms, — tliose  of  chronic  entero-colitis  sometimes  simulating 
very  closely  tlio.se  of  tul.>ercnlar  meningitis. 

In  simple  entero-colitis  Iwth  the  previous  condition  of  the  child  and  the 
family  liistory  arc  more  likely  to  Ix"  go<j<l  tlian  in  tnlx'rculosis.  It  is  not 
to  be  understoofl,  liowever,  that  tlie  failure  to  obtain  any  liistory  of  tuber- 
culosis in  the  family  is  to  have  any  special  weight  in  deciding  tliis  question. 
Tul)erculosis  is  more  likely  to  Ix-  met  witli  iu  institutions  and  among  the 
|X)or  of  cities  than  in  the  country.  Yet  how  frefjuently  this  occurs  among 
childi'cn  in  the  country  we  do  not  know,  from  the  fact  that  almost  no 
autopsies  are  made  there. 

In  chronic  entero-colitis  the  wasting  and  ansemia  follow  the  intestinal 
symptoms  and  arc  usually  just  in  proportion  to  their  severity;  in  tuliercu- 
losis  we  often  see  improvement  in  the  intestinal  symptoms  and  yet  progres- 
sive anteniia  and  wasting. 

The  alxlomen  in  entero-colitis  is  more  frequently  natural  or  retracted, 
while  in  tubert'iilosis  it  is  oftcner  distendwL 

The  spleen  is  rarely  enlargtti  in  entero-colitis ;  it  is  very  frequently  so 
in  tulxTculosis,  The  presence  of  marked  enlargement  is  a  strong  point 
in  favor  of  tulx?rculosis.  .\  grneiTil  enlargement  of  external  glands  makes 
euterc>-c-olitis  much  less  probable  than  tul>eiTulosis. 

The  cerebral  symptoms  of  entero-colitis  are,  as  a  rule,  less  constant  and 
less  regular  than  those  of  tubercular  meningitis,  anil  rarely  so  profound. 
I^K-alize*!  paralyses  are  very  common  in  meningitis  ;  they  are  very  rare,  if 
indeed  they  ever  occur,  in  entero-colitis.  The  fontanel  in  meningitis  is 
tense  and  bulging ;  in  entero-colitis  it  is  depressed. 

As  rcgaiils  the  physical  signs  in  the  chest,  broncho-pneumonia  com- 
pli««ting  chronic  entero-colitis  aflcvls  with  great  uniformity  the  posterior 
borders  and  lower  lolies  of  Ixith  lungs.  Pulmonary  tuberculosis  in  infants 
bas  no  regular  distribution,  but  affects  the  upjx;r  lobes  rather  more  frecjuently 
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tluui  the  lower.  The  existence  of  nmch  tin-  pleurisy  renders  tulKTCulosis 
more  probable.  If  a  cavity  is  fotmd,  this  is  ulinust  cimciiisive,  but  not 
quite  so.  I  liave  seen  a  noD-tub«rcular  cavity  iu  a  bronclio-pncumonia 
nundaiT  to  entero-colitis. 

Of  single  symptoms  the  most  inijKirtant  differential  one  is  fever.  This 
iinrely  absent  in  general  tubereulijsis,  although  its  course  is  very  irregu- 
i»r.  If  tlicre  is  tuberc^ular  uleeratiou  of  the  intestine,  fever  is  prolmbly 
ilwys  present.     Fever  is  usually  absent  in  chronic  entero-colitis,  except 

I  otm plications,  and  from  the  occasional  acute  exacerlmtion. 

It  is  by  taking  all  the  points  of  the  case  into  TOUsideration,  rather  than 
b}'  reliance  upon  any  single  symptom,  tiiat  the  differcutial  diagnosis  is 
Bade. 

Tuberculosis  exists  as  a  sequel  of  the  cases  of  ciuonic  entero-colitis  very 
moch  mure  frequently  than  any  one  would  imagine  who  does  not  have  an 
(ipiiortunity  to  see  the  autopsies  of  tiie  fntal  cases. 

Pro^osis. — In  general  this  depeuds  ujkiu  the  cause  of  the  diarrhcea 
lod  up^n  our  ability  to  remove  it. 

In  the  primary  cases  it  is  much  worse  among  young  infants  than  in 
those  over  two  years  old.  It  is  worse  when  tiie  symptoms  have  lasted  some 
timennd  when  they  are  continuous,  better  where  they  are  intermittent.  If 
lliere  is  some  evident  cause  which  can  be'  removed, — such  as  improper  food 
or  feeding,  or  bad  surroundings, — tlic  prognosis  is  mucli  better  than  when 
BO  cause  is  discoverable  except  the  child's  delicate  constitution.  It  is 
iroree  wiien  there  is  rickets,  syphilis,  or  other  constitutional  vice.  The  ex- 
itenre  of  chronic  diarrha?a  increases  the  danger  from  any  acute  disea.se, — 
bronchitis,  pneumonia,  and  the  eruptive  fevers, — and  greatly  adds  to  the 
liability  to  attacks  of  acute  intestinal  disease.  It  is,  consequently,  much 
Bore  serious  in  summer  than  in  winter. 

Iu  Uie  secondary  cases  the  progn<»is  deftends  ujwn  the  child's  previous 
oiDstittition,  ujxtn  the  duration  of  the  intestinal  symptoms,  upon  our  ability 
toarry  out  proper  treatment,  like  change  of  air,  etc.,  ujwn  the  presence  or 
ihienw  of  complications,  but,  most  of  all,  upon  the  severity  and  extent  of 
tbf  intestinal  lesions.  The  recognition  of  these  has  already  been  discussed 
under  Diagnosis.  The  possibility  of  error  always  exists  in  estimating  the 
psvity  of  the  lesions,  so  that  no  case  should  be  considered  hopeless.  Every 
pliyacian  who  sees  much  of  this  form  of  diseskse  has  again  and  again  met 
with  canes  so  weak,  so  wasted,  and  so  anaemic  tliat  recover)'  seemed  out  of 
tbc question  ;  and  yet  after  a  few  weeks  nnder  favorable  circumstances  they 
lave  begun  to  improve  little  by  little  and  tinaily  have  gone  on  to  complete 
twoverj'. 

If,  hriwe%-er,  continuous  symptoms  have  existed  for  eight  or  ten  weeks 
witijout  any  sign  of  amelioration,  recovery  is  very  di)ubtful.  There  may 
l«  some  improvement  and  the  case  may  linger  for  two  or  three  months 
lunger,  only  to  be  carried  off  by  the  first  attack  of  acute  illness  which  occurs. 

Treatment. — In  the  matter  of  prophylaxis  there  is  only  one  point 
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deserving  special  empliasis,  and  tliat  is  proper  clothing  for  the  feet  and  legs 
of  infants  at  all  times,  and  e8|)ecially  in  fall  and  spring  :  in  the  winter 
they  are  generally  sufficiently  protected.  The  abdomen  should  be  protected 
by  a  flannel  band,  except  in  midsummer.  The  other  points  in  prophylaxis 
are  sufficiently  dwelt  upon  in  the  general  section. 

In  the  successful  treatment  of  chronic  diarrh(ea,  either  in  infants  or 
in  older  children,  almost  everything  dei>cuds  upon  general  management, 
hygienic  and  dietetic,  and  alnuwt  nothing  upon  drugs.  These  cases  are 
generally  very  much  overdosed,  greatly  to  their  detriment. 

In  the  |)rimary  eases  in  infancy  we  first  f<eek  to  find  and  remove  the 
cause.  If  it  is  poor  breast-milk,  the  child  must  be  weaned,  unle^  a  good 
■wet-nurse  can  be  obtained.  If  prolonged  lactation  is  the  cause,  or  pr^- 
nancy,  nursing  must  be  stopjted  at  once.  Proyier  food  in  these  cases  will 
often  stop  a  vers'  intractable  diarrhrea  in  a  few  days  without  a  dose  of 
medicine,  where  all  the  routine  of  drug  treatment  has  been  gone  over  with- 
out the  slightest  benefit.  In  the  same  way,  if  tlic  cause  has  been  habitual 
overfeeding,  improjH?r  food,  or  bad  habits  of  feeding,  it  is  useless  to  attempt 
to  do  anything  by  drugs  indcss  t!ie  cause  can  first  Ix"  removed.  If  there  be 
a.ssociated  rickets,  syphilis,  or  malaria,  these  must  receive  their  appropriate 
constitutional  treatment. 

In  all  cases  in  infancy  rooms  should  be  kept  at  an  equable  temperature 
in  \vinter,  and  not  too  warm  ;  jilcnty  of  fresh  air  must  be  allowed.  There 
is  no  advantage  in  keeping  the  child  iiwliHjrs  unless  it  is  extremely  delicate 
or  very  young,  or  iniless  the  weather  is  very  cold  or  stormy.  In  going  out  it 
should  Ix*  well  protcctwl,  and  the  feet  kept  warm  by  a  hot-water  Ixig.  In 
summer  the  child  should  certainly  have  the  benefit  of  a  change  of  air  when- 
ever tliis  is  possible.  It  should  be  sent  from  the  city  to  the  country,  not 
merely  for  the  .sake  of  its  chronic  diarrha?a,  but  to  escape  as  far  as  possible 
the  dangers  of  acute  attacks.  The  regions  mentioned  as  projxir  for  acute 
attacks  are  equally  well  suited  to  the  chronic  ones. 

There  should  always  be  sufficient  clothing  to  protect  well  the  feet  and 
legs. 

The  dietetic  rules  to  be  followe<l  do  not  differ  from  those  given  for  acute 
dyspeptic  atta<'ks  afler  the  first  stage  of  severe  symptoms  has  passed, — viz., 
brea.st-milk  whenever  it  is  possible ;  co\v's  milk  used  very  si'varingly,  and 
never  exce'pt  it  is  well  diluted  or  completely  peptonized  ;  if  then  tlie  fat  or 
curds  appear  in  the  stools  as  a  constant  thing,  milk  must  be  stopjjetl  alto- 
gether, and  whey,  broths,  luirley  gruel,  or  some  of  the  raaltetl  fixxls  trie<l. 

There  is  always  a  tendency  to  overfeeding,  as  these  children's  apijetites 
are  usually  good  and  they  will  take  almost  any  amount  of  food  that  is 
offered.  Underfeeding  is  better  than  overfeeding.  The  object  should  be 
to  maintain  the  nutrition  of  the  child  with  the  smallest  irritation  possible 
to  the  intestinal  canal.  We  select  our  food,  so  far  as  we  can,  with  this  in 
view.     Foods  which  leave  the  least  residue  are  usually  the  best. 

In  older  cliildren  an  exclusive  diet  of  boiled  milk  sometimes  is  exceed- 
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ingiv  well  borne.  Tliis  may  be  thickened  with  barley  flour  or  with  "  Hour 
hall."  As  a  rule,  starches  must  be  given  nither  sparingly,  and  combined 
with  malt.  If  milk  is  not  well  bjrne,  the  animal  broths,  meat  jelly,  beef 
jaicf,  mkI  even  raw  scrajied  meat,  may  be  tried.  M<)notony  of  diet  is,  if 
poeible,  to  Ix-  avoided. 

The  use  of  drugs  is  of  secondary  imjiortauce :  the  routine  use  of  opiimi  and 
utriagmts,  csjjccially  the  tannin  j)re]mr.itiinis,  does  more  harm  than  good. 
Wpmiint  huslnuid  our  resources,  and  du  notiiing  which  would  in  any  way 
nrii  stomach-digestion.  Antacids  and  aromatics  arc  useful  where  there 
fermentation  of  tiie  stomach.  Au  oi-casional  aithartic  dose  of  cal- 
imiel  or  of  castor  oil,  to  sweep  out  the  canal,  is  of  great  benefit.  Pepsin, 
ImlrcK-hloric  acid,  and  extractum  pancreatis  (Fairchild's)  serve  a  very  useful 
[wrpiise.  Opium  is  to  be  used  occasi<iually  wlien  dcniauded  by  special  symj>- 
toDK^  especially  frequent  waterj-  movements,  and  also  in  c-a.ses  where  passages 
from  the  ImjwcIs  follow  almost  immediately  upon  the  ingi«tion  of  f<)(xl. 

Bismuth  by  tJie  mouth  is  of  value  iu  the  case  of  thin  water}'  movements, 
but  (low.  less  good  when  the  movements  are  consistent  and  infrequent.  I 
lave  little  faith  in  the  other  mineral  astringents. 

Aiitise})tic«  are  not  of  very  great  value  in  these  chronic  cases.  If  there 
ii  much  flatulence,  with  offensive  stools,  these  symptoms  may  be  allayed 
<Ata  br  salicylate  of  sodium  or  by  salol. 

Stimulants  must  be  used  in  a  very  large  proportion  of  the  cases. 
Irrigation  of  the  bowel  is  of  a  certain  amount  (jf  value,  but  much  less 
tlnD  in  most  of  the  other  varieties. 

Arsouie  and  mix  vomic-a  are  highly  spoken  of  by  Eustace  Smith  in 

nuny  nf  these  cases,  esjiecially  during  convalescence.     I  have  rart>ly  seen 

frum  their  use  the  striking  benefit  of  which  he  speaks. 

-»  III  the  secondary'  cases  the  treatment  is  virtually  a  continuance  of  the 

Mirrs  employed  in  the  acute  stage  of  entero-colitis.     The  children  must 

U  wilt  iiilaod, — to  the  mountains  if  jKissiblc.     The  same  dietetic  rules  apply 

« in  in<»re  slow  acute  eases.     Not  much  is  to  be  exjR'ctwl  from  drugs.     It 

J*  of  no  use  to  give  these  children  week  af^er  week  the  various  popular 

di«rrha'a- mixtures,  with  the  expL-ctation  that  ultimately  the  formula  which 

♦•uctiv  meet^  the  wants  of  the  particular  ease  will  be  found.     The  occa- 

I  of  opium  is  required  by  8i>ecinl  symptoms, — c.7.,  frequent  thin 

Bismuth  is  al)out  the  only  other  drug  which  can  he  sjiid  to 

iiavp  any  inflaence  on  the  lesion ;  but  it  must  be  given,  as  in  acute  cases, 

ditses, — two  to  three  drachms  daily.      Even  bismiUh  should   Ix; 

for  a  few  days  every  week  or  two,  to  see  how  the  stixils  are  with- 

mt  h.    An  octnsional  dose  of  castor  oil  or  of  calomel  is  beneficial,  and  in  a 

ftwe$m»  the  us«-  of  the  smaller  doses  of  oil  (r^  v  to  tn;  x )  in  emulsion,  four  or 

'  Hw  times  daily,  seems  to  be  of  advantage.    It  should  not  be  coutinuwl  more 

I  liauj  two  or  three  days  unless  very  manifest  improvement  occurs,  from  the 

of  disturbing  the  stomach. 

"-Astringent  enemata  are  of  considerable  value.     We  can  hojw  to  do  very 
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much  more  in  the  treatment  of  these  lesions  by  this  means  than  by  dii^j 
given  by  the  mouth.  Encmata  should  be  used  once  a  day,  but  should  be 
di8continu<Hl  for  a  few  days  every  week  or  two,  to  sec  what  the  eunditiou  of 
the  stools  is  without  them.  In  using  these  the  method  should  be  practised, 
already  describe«i  in  the  tix-atment  of  acute  ca-ses,  of  first  irrigating  the 
whole  colon  thorougidy  with  either  plain  lukewarm  water,  or  a  salt  solu- 
tion (a  tea8|>oonful  to  a  pint),  or  a  borax  solution  of  the  same  strength.  In 
this  May  mucus,  fanal  matters,  etc.,  can  be  removed,  and  the  astringent  solu- 
tion brought  in  direct  contact  with  the  mucous  membrane. 

The  astringents  to  be  used  are  tannic  acid,  bismuth,  and  nitrate  of  silver, 
their  ratio  of  value  being  in  the  order  named.  The  same  strength  of  solu- 
tion as  in  the  acute  eases  may  Ix;  employed.  They  should  be  lukewarm,  or 
they  will  be  ([uickly  expelled.  Where  irrigation  and  astringent  enema  are 
to  be  used  for  a  long  time,  as  several  weeks,  there  is  a  decided  advantage  in 
changing  tlie  astringent  everj*  week  or  ten  days. 

Complications  should  always  be  watched  for :  they  are  to  be  treated  on 
general  principles  as  they  arise. 

In  siinie  of  the  "ecomlary  cases,  especially  if  the  svmptoms  have  lasted 
eight  or  ten  weeks  with  little  or  no  change,  we  get  the  best  R>sults  by  direct- 
ing our  entire  efForts  towards  the  general  cachexia  and  stopping  all  intes- 
tinal tltprapoutics.  Alcoholic  stimulants  must  be  nsetl  in  almost  all  cases, 
and  tliey  may  Im?  kept  up  for  a  long  time  with  advanttigc.  Uld  jMjrt  or 
sherry  will  sometimes  do  better  than  brandy  or  whiskey.  Usually  we  give 
that  whicii  the  jmtient  will  take  most  readily.  The  predigested  footis  are 
of  much  value ;  so  also  arc  the  beef  pre|)aratious,  bovinine,  beef  peptonoids, 
and  meat  extracts ;  raw  meat  nuiy  ije  usal  with  benefit. 

Massage  is  also  of  real  value  in  some  of  these  cases.  Inunctions  of 
cod-liver  oil  aiay  be  us<^h1,  or  other  forms  of  fat. 

Wiierc  there  is  a  failure  in  the  absor|)ttou  of  fats,  I  have  seen  beneficial 
results  follow  Reed  &  Carnrick's  combination  of  pancrcatin  and  bile  known 
as  pancrobiline.  It  is  given  in  pills  coated  with  keratin  to  older  children 
from  one  and  a  half  to  two  hours  after  feeding.  In  infants  the  liquid  pr-ep- 
aration  may  be  substituted,  half  a  drachm  to  a  drachm  being  given  one  hour 
after  feeding,  not  more  than  three  times  a  day. 

In  general,  in  the  treatment  of  the  swondary  cases  of  chronic  diar- 
rhtea  the  patient  must  first  be  put  in  the  best  possible  surroundings, — in  no 
cases  does  a  change  of  air  do  more ;  minute  and  careful  attention  must  be 
given  to  diet,  and  the  effects  studietl  by  the  stools  and  the  weight ;  in  respect 
to  diet  each  case  must  be  studied  by  itself;  intestinal  irrigation  offers  much 
better  chances  of  success  in  treating  the  lesions  than  drugs  by  the  mouth  ; 
it  is  sometimes  better  to  ignore  the  intestinal  lesions  and  seek  to  promote 
the  general  nutrition  by  all  possible  means.  These  cases  are  always  trying 
ones  to  the  physician.  Unless  he  can  control  absolutely  the  matter  of  diet,  I 
it  is  hn]K'k'ss  to  attempt  to  do  anything.  Still,  by  careful  study  of  the  indi- 
vidual case,  and  minute  attention  to  details,  especially  in  dietetics,  success 
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nav  somelimes  be  achieved  even  in  the  eases  which  seemed  at  the  outset 
tk-  mubt  di-spcrate, 

Tbe  danger  of  ri'lapses  and  second  attacks  continues  for  many  months. 
DoriugUie  summer  fbliowiug  such  au  attack,  the  child  shijuld  Ix.'  sent  where 
il  will  be  least  likely  to  suffer  from  further  attacks  of  diarrhcca. 
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MEMBRANOUS  ENTERITIS. 


Br  WILLIAM   A.  EDWAEDS,  M.D. 


SynoDymeB. — Pt'llicular  colitis,  Intestinal  cast,  Psetido-membranonB 
enteritis,  lutestiual  dcsi^namative  catarrh,  Mucous  disease,  Chronic  muco- 
rolitiis  Chronic  croup  of  the  intestines.  Chronic  {X'llicular  inflammation  of 
tile  intestinal  mucous  membrane,  Ftbrinoos  diarrhtea,  Follicular,  Dutxlcnal, 
ud  Colonic  dyspejjsia.  Chronic  pseudo-membranous  gastro-eutcritis,  Tubu- 
lar looseness.  Tubular  exudation-casts  of  the  intestine,  Mucous  or  Gelatinous 
diarrlioBO,  Mucous  ca-sts ;  I^sitin,  Diarrha^  fcbrilis,  Diarrhcea  tubularis, 
Hypochondriasis  pituitosa ;  French,  Ent6rite  interstitielle. 

The  term  membranous  enteritis  has  within  the  last  few  years  become 
Wtriftwl  in  its  application  to  a  j)articular  form  of  intestinal  disorder, 
Ainctcrized  by  irregularly  recurring  jjaroxysms  of  abdominal  ]iaiu,  un- 
xcompsnied  by  fever  and  relieved  by  the  passage  of  membranous  shreds 
Of  tubes,  which  for  the  most  part  are  composcfl  of  mucin.  In  tlii.*  article 
itisoot  our  purpose  to  deal  with  cases  in  which  the  passage  of  the  raem- 
■iBe  is  accompanied  by  all  the  symptoms  and  contwmitants  of  enteritis  or 
•Btero-oolitis  in  their  acute  or  chronic  form,  but  rather  with  cases  in  which 
<ke  ptasage  of  the  membrane  is  atwut  the  only  symptom  presented,  or  at 
*«  is  the  most  marked  feature  of  the  disorder. 

It  luis  been  recognized  for  many  years  that  a  mucous  substance  may  be 
nidnl  by  stool,  but  it  is  only  recently  that  these  cases  liave  received  careful 
ritmtiun  and  proper  classification.  At  first  those  membranous  shreds  and 
tiiba  vere  oonsidared  to  be  portions  of  the  intestinal  canal,  but  Fernelius 
,i|15o4,  Van  Swieten,  and  Sennertus  all  recognizal  their  true  nature  and 
•  lewitltid  them.  Still  later  Morgagni  further  described  the  disease;  he 
wwidered  the  membranes  to  be  due  to  the  fact  that  the  pituitous  humor 
wttme  concrete  and  adhere*!  to  the  inner  coat  of  the  intestine.  Within 
tie  last  few  years  able  and  careful  papers  liavc  been  written  by  several 
wxfrvers,  to  which  I  have  already  called  attention.' 

Etiolosry- — The  most  varied  and  opposite  etifdogical  factors  have  been 
•wluf^l  in  endeavoring  to  arrive  at  a  true  understanding  of  the  causative 
■pnte  in  producing  the  condition  sometimes  style<I  tubular  diarrhoea,  a 
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not  inapt  designation.  We,  however,  definitely  know  that  climate,  occupa- 
tion, and  inheritance  are  not  to  be  considered  as  predisposing  causes  of  the 
disease. 

It  is  undoubtedly  a  fatt  that  most  cases  oanir  in  young  adult  females 
who  arc  hysterical,  or  at  least  of  a  nervous  disposition  ;  but  re<«ntly  suffi- 
cient cases  have  I)een  re(x)rded  ainong  child r«?n  to  merit  consideration  in  a 
work  such  as  this,  remembering,  however,  that  the  disease  is  not  a  frequent 
one  in  children.  In  one  hundred  and  eleven  cases  six  were  under  the  age 
of  ten. 

Clemens'  reports  four  cases  aa  occurring  in  diildren  ;  Chapin '  records 
other  cases,  a-s  does  also  J.  Lewis  Smith;'  Whitehead'  adds  two  children 
to  the  list.  Laget'  has  observed  an  infant  convalescing  from  diphtheria 
who  passed  a  mucous  cast  nearly  eight  indies  long,  and  Barrier*  an  example 
of  the  disease  in  a  child  of  five  years. 

Sex. — Sex  does  not  eeem  to  be  the  same  preilisposing  element  in  chil- 
dren that  it  undoubtetlly  is  in  adults,  when  we  can  say  tiiat  the  majority  of 
cases  are  seen  in  hysterical  women  ;  for  example,  eighty  per  cent,  of  the 
recorded  adult  cases  occurred  among  females. 

The  disease  is  apt  to  be  either  a  concomitant  or  a  sequel  of  disease  of 
the  genital  or  the  intestinal  tract  or  of  tlic  nervous  system :  most  observers 
reptort  an  antecedent  dysjK'j>siu  and  cKiiisti()atton  alternating  with  diarrhoea. 
Grantham  has  considercnJ  the  abuse  of  mercury  to  be  productive  of  the  con- 
dition. In  a  child  it  may  follow  typhoid  fever,  enteralgia,  hemorrhoids,  or 
tubereulcjsis  of  the  intestine. 

We  must  exclude  from  consideration  the  membranes  passed  in  the  so- 
called  croupous  or  diphtheritic  enteritis,  as  it  has  not  lieen  allotted  to  us  to 
consider  all  forms  of  membranes  passed,  but  simply  that  form  which  is 
purely  a  mucous  cast. 

Da  Costa  attributes  the  etiology  to  the  nerves  presiding  over  nutri- 
tion and  secretion,  considering  the  disease  to  be  a  manifestation  of  disor- 
dered nervous  supply,  which  may  be  either  general  or  local.  Wales  con- 
siders the  ganglionic  nerves  of  the  intestine  to  be  primarily  at  fault ;  most 
cases  will  certainly  present  marked  evideuces  of  deranged  nervous  action. 

Symptoms. — The  jiassage  of  the  ca.sts  is  usually  paroxysmal,  accom- 
panied by  alKloniiiial  pain,  tenesmus,  and  nervous  disturl)ances,  and  preceded 
or  followed  by  digestive  troubles.  Abdominal  tenderness  almost  alwavs 
exists,  and  is  generally  relieved  l)y  the  jMJSsage  of  the  membranes;  blood 
may  be  present  in  the  discharges ;  at  this  time  the  bladder  will  usually 
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present  eamc  rrmptoms  or  evidences  of  sympathizing  in  the  disorder,  more 
putknlarly  should  the  disease  occur  in  a  female  at  or  after  puberty,  when 
luntftBtations  of  uterine  disorder  will  ix'  almost  invariably  present. 

Patients  who  are  the  subjects  of  membranous  enteritis,  while  they  do 
loee  the  normal  contour  of  the  body,  still  present  some  evident^es  of 
mlnutntiun.  They  are  apt  to  have  eruptions  of  furuncles  and  carbuncles, 
nre  mouth,  or  herjjcs  of  tiie  genitals,  and  an  irritable  nervous  system. 
Enmciation  is  rarely  a  marked  symptom :  indeed,  it  is  worth  noting  that 
this  almost  complete  lack  of  emaciation  persists  throughout  the  course  of 
tbe  disease,  notwithstanding  the  amount  of  matter  |)as8ed. 

The  numlier  of  paroxysms  is  very  varial)le :  patients  are  sometimes  able 
tofonptell  an  attack  by  certain  symptoms,  as  chilliness,  blueness  of  the  nails, 
itti  tingling  or  pain  at  the  finger-tips.  A  person  the  subject  of  this  disease 
may  suffer  but  one  attack  in  a  year,  or  but  one  a  month,  or,  on  the  other 
hand,  the  paroxysms  may  bo  continuous,  as  in  one  of  my  own  cases.  The 
duration  of  the  attacks  is  also  verj'  variable:  they  have  been  reported  as 
short  as  twenty-four  hours  and  as  long  as  two  weeks.  The  difficulty  of 
precisely  limiting  the  attack  will  be  appreciated  when  it  is  remembered  that 
in  the  more  chronic  cases  there  is  an  almost  constant  sequence  of  symptoms. 
It  must  also  be  borne  in  mind  that  the  {patients  are  usually  dyspeptic  and 
suffer  more  or  loss  from  constipatitm  and  from  alxlomioal  distress  which 
sometimes  amounts  to  severe  pain  referred  to  the  umbilical  region  ;  indeed, 
this  train  of  symptoms  usually  precedes  for  some  time  the  expulsion  of  the 
membranes.  Membranes  are  not  found  in  each  stool  during  a  jiaioxysm, 
IB  a  rule,  but  a  single  accumulation  is  generally  passed,  accomjKinied  by 
pain  and  tenesmus ;  indeed,  some  cases  discharge  the  membranes  only  about 
oorc  a  week  ;  on  the  (rther  hand,  patieuts  may  have  ten  or  a  dozen  mem- 
branous stools  in  twenty-four  hours. 

Pain,  tenderness,  and  tenesmus  are  complained  of  in  varj'ing  degrees  by 
•liffcrcnt  patients.  The  most  usual  manifestation  is  abdominal  |>aiu,  which 
Bay  Im'  simply  a  sense  of  uneasiness  or  may  be  agonizing  piiin  which  is 
"Ipienijly  relieved  by  tlie  jMWsagc  of  the  membrane.  Tenderness  may  exist 
over  the  entire  abdomen,  or  may  be  localized  and  developed  only  by  firm 
prrssiire. 

Hemorrhoids,  prolapse  of  the  rectum,  diarrhoea,  jaundice,  extreme  thirst, 
watxd,  antemic,  and  fissured  tongue,  aphtlious  ulcer  of  the  mouth,  and  ton- 
illar  phagedsena  have  all  been  noted  in  the  symptomatology  of  the  disfase. 
The  nervous  system  presents  many  and  varied  manifestations.  To  some 
of  thosn-  neuroses  we  have  already  callwl  attention,  particularly  the  hys- 
terical derangements,  which  are  the  most  fnH|uent  of  all  the  functional  dis- 
turi)aui"es.  The  following  sympton^s  have  iiccn  noted  :  neuralgia,  hypcr- 
iwhesia,  ancesthcsia,  irregular  muscular  tremors,  paresis,  hysterical  tetanus, 
<iD(|  coma ;  convulsions  have  also  been  observed.  Transient  defects  in 
vinion,  tinnitus  aurium,  and  disordered  sense  of  taste  are  also  among  the 
recorded  symptoms. 
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Whitehead  has  noted  chorea  and  paralysis,  and  Co{>eland  lias  observed 
a  cataleptic  condition,  follow  an  hysterical  outbreak.  Cerebral  symptoms 
have  occasionally  appeared :  for  ioHtance,  amnesic  aphasia  has  been  re- 
corded ;  mental  depression,  faulty  mpniory,  hypochondriasis,  and  melan- 
cholia may  be  exhibited  for  a  time,  to  be  followed  possibly  by  increased 
mental  activity. 

The  tem{K»rature  is  rarely  above  normal,  except  possibly  during  the 
height  of  a  paroxysm  which  is  accompanied  by  much  pain ;  it  may,  how- 
ever, be  affected  by  an  intercurrent  disease,  aa  phthisis. 

Microscopic  Appearance  of  the  Membranes.' — They  are  for  the 
most  jiart  made  up  of  ojjaque  white,  .solid  ma-ssi^,  rounded  or  flattened,  and 
small  flowulent  pieces  of  semi-trausluivnt  nicmbraue  ;  the  membranes  are 
delicate,  and  out  of  water  are  handled  only  with  the  greatest  difficulty. 

Under  a  ten-inch  objective  their  surfatx*  is  seen  U>  be  composi-d  of 
oparpie  and  transluceut  parts,  the  former  ajijiarcnt  as  rounded  ridges  mark- 
ing off"  the  latter  into  rt^ularly-arranged  hexagonal  or  polygonal  crypts; 
under  a  higher  power  these  crj-pts  are  still  visible,  although  much  less  de- 
fined. These  ap}K'arances  are  seen  Ix^t  in  small  flakes  of  membrane,  less 
distinctly  in  the  larger  masses,  and  not  at  all  in  the  finer  net-works  that  are 
sometimes  passetl. 

These  masses  of  membranes  appear  to  be  due  to  the  formation  of  mucous 
and  epithelial  matter  either  upon  tlie  surface  of  or  in  contact  with  some 
follicular  mucous  membrane.  This  view  is  evidenced  by  the  nomen- 
clature of  the  Philadelphia  Pathological  Society,  which,  for  example,  con- 
siders tlie  niemliranes  to  be  the  product  of  an  "  interstitial  desquamative 
catarrh."  On  comparison  of  these  membranes  which  are  moulded  by  the 
gut  with  the  healthy  mucous  membrane,  certain  diJferences  are  at  once  ap- 
parent :  the  mouths  of  the  pseudo-follicles  on  the  surface  of  the  cast  are 
much  lai^er  than  those  in  the  normal  intestine ;  they  approach  closer  to 
one  another,  and  may  run  one  into  the  other ;  the  ii'll.s  present  in  the  mem- 
brane have  no  definite  arrangement,  and  are  not  platxtl  U})on  a  basement- 
membrane,  which  is  entirely  absent  in  the  mucous  formations.  The  cells 
have  undergone  a  fatty  disintegration. 

Mills  and  Clark  tell  us  that,  upon  laying  the  cast  open  and  examining 
its  inner  surface  under  a  power  of  forty  diameters,  a  gelatinous  membrane- 
formed  matrix  was  observed,  traversetl  by  a  coars<!  net-work  of  opaque  yel- 
low lines  and  studded  at  other  points  of  intersc<'tion  by  similarly-colored 
roundisli  masses  ;  from  the  large  net-work  proceeded  a  smaller  net-work, 
and  in  its  meshes  were  formed,  at  close  and  regular  intervals,  well-defined 
oval  or  round  ofwnings,  with  elevated  margins,  looking  like  the  mouths 
of  the  follicles  in  the  large  bowel.  Under  a  power  of  three  hundred 
and  fifty  diameters  the  matrix  was  transparent,  structureless,  elastic,  and 


•  Specimens  of  the  membrnnes  are  preserved  in  several  museums,  to  which  I  hove 
referred  in  a  communication  to  tlic  Pliiladdiihia  Medical  News,  August  7,  1886. 
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PHJ^bere  free  from  fibrillation.  P^mljCildMl  iu  it  were  granules,  free 
ouclei,  cells,  cr^'stals,  and  particles  of  undigested  food.  The  opaque  yellow 
\JglH  were  seen  to  be  a)mpo8ed  of  foreign  matters,  as  bile-pigment,  earthy 
nl  fcttr  granules,  portions  of  husks  of  seeds,  gritty  tissue  of  pear,  a  |)ecu- 
llar  form  of  elastic  tissue,  stellate  vegetable  hairs,  and  a  luucedinous  fungus. 
Tbe  cells  in  the  matrix  were  either  sphiTicul  or  cylitiiirical, — in  some 
portions  lying  without  obvious  order,  in  otlier  parts  arranged  in  layers. 
Generally  the  membranes  consisted  of  a  single  layer  of  matrix  with  cells, 
bat  in  some  places  several  layers  of  matrix  could  be  noted. 

Andrew  Clark,  in  a  supplementary  note,  takes  exception  to  the  above 
ffport.    After  citing  wveral  propositions  to  prove  his  hypothesis,  he  con- 
dudes  that  he  is  justified  in  stating  that  the  casts  or  membranes  are  not 
filtriui>us,  that  they  are  not  the  product  of  inflammation  in  the  sense  defined 
(dinmic  inflammatory  action  of  the  mucous  membrane,  and  subsequent  exu- 
dation), and  that  the  abnormal  cell-products  have  arisen  in  some  other  way 
^K    —if,,  metamorphosis — than  by  free  development  of  an  exuded  blastema. 
^^  He  also  makes  the  furtlier  obser\ation,  which  is  of  extreme  interest  in  the 
Hb  |Meot  study, — viz. :  the  product  of  diseased  action  in  mucous  membranes 
I        ooeors  in  three  varieties:  first,  clear,  jelly-like,  and  imperfectly  membra- 
0008;  second,  yellowish,  senii-cjjjaque,    flaky,  and    usually  membranous; 
I         third,  yellowish  white,  dense,  opaque,  distinctly  membranuus,  tough,  and 
[         ruber  odlierent  to  the  subjacent  surface. 

Action  with  Reagents. — 11.  B.  Hare  states  that  pharyngeal  mucus, 
ibr  example,  will  exhibit  chemii^al  reactions  similar  to  those  of  the  membra- 
Doas  discbarges,  and  states,  further,  that  the  discharges  consist  essentially 
of  mucin,  with  possibly  a  trace  of  allnimen,  and  no  fibrin, — thus  confinning 
my  own  views  on  the  subje<"t  and  agreeing  for  the  most  part  with  all  other 
obim-cre. 

Strong  acids  and  alkaline  solutions  of  motlcratc  strength  will  dissolve 

I  the  «st«.  Their  albuminous  nature  is  further  shown  by  acting  on  these 
•olatione  with  the  usual  tests  for  albumen, — heat  and  nitric  or  acetic  acid. 
Some  obeer\'erB  (Clark)  have  noted  the  absence  of  albumen  in  the  mem- 
bflDfS. 
Apoording  to  Goodhart,  aft«r  the  solution  has  been  precipitated  it 
anwit  be  repreeipitated  by  acetic  acid,  ferrocyanide  of  potassium,  alcohol, 
tllw,  Mr  perchloride  of  mercury.  The  casts  stain  readily  but  irregularly 
|i        whJi  carmine, 

^B  Pathology. — The  colon  seems  to  be  generally  the  selective  site  of  the 
^B  dispisc;  this,  however,  is  not  always  the  case,  as  the  small  intestine  may  be 
V  iuvadcd,  either  in  conjunction  with  the  colonic  deposit  or  altogether  indepen- 
dtntly  of  it.  Upon  referring  to  the  literature  of  the  subject,  one  is  at  once 
Anck  with  the  extreme  paucity  of  p>st-mortem  records  of  the  disease;  and 
if  we  exclude  all  cases  of  croupous  or  diphtheritic  deposit  the  number 
become*  small  indeed. 

Simpson  says  tliat  Abercrombie  saw  a  case  in  which  the  mucous  mem- 
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brane  of  the  colon  was  covered  by  an  immense  number  of  clear  white  spots, 
which  were  small  vesicles  that  when  punctured  discharged  a  small  quantity 
of  clear  fluid  ;  the  patient  durinfr  life  had  paasod  a  large  quantity  of  mem- 
branous casts  or  tubes.  The  small  intestine  was  healthy.  The  girl  died 
of  jjhthisis. 

Da  Costa  is  of  the  opiuion  that  the  affection  is  not  originally  an  inflam- 
mation, considering  the  inflammatory  element  to  be  the  result  rather  than  the 
cause.  Clark  held  that  tiie  membranes  were  not  the  prtxhict  of  inflam- 
matory action,  l>ecause  they  contained  no  fibrin,  a  view  that  is  not  tenable 
at  the  present  day,  because  we  know  that  fibrin  is  not  an  essential  compo- 
nent of  an  exudate.  My  own  views  ni-e  in  accord  with  the  general  opinion 
that  if  inflammation  is  present  at  all  it  is  in  a  very  mild  form.  Siredey, 
Wales,  and  Whitehead  all  practically  agree  that  the  pathfjgenesis  of  the 
affection  is  to  be  looked  for  in  the  nervous  system ;  indeed,  as  Da  Costa 
aptly  remarks,  "  the  association  often  with  similar  discharges  from  other 
outlets  jKiints  to  a  deeper,  more  general  cause  than  enteritis  or  a  morbid 
condition  of  the  intestinal  mucous  follicles."  Barrier  noted  alteration  in 
the  follicular  apparatus  of  the  intestine. 

Diagnoste. — The  diagnosis  of  this  condition  presents  few,  if  any,  dif- 
ficulties. If  mistakes  arise  they  are,  in  all  probability,  due  to  the  care- 
lessness of  the  observer  rather  than  to  any  obscurity  in  the  manifestations 
of  the  usual  clinical  phenomena  of  the  disease.  The  writer  has  known  ob- 
sers'ers  to  consider  the  membranes  to  be  ascaris  lumbricoidos :  the  resem- 
blance in  some  cases  is  close,  indeed,  but  they  are  readily  distinguished 
by  even  a  casual  examination.  Again,  the  white,  shining,  detached  pieces 
have  been  mistaken  for  segments  of  ttenia  mediot-anellata,  ta?nia  solium, 
and  bothricK'ephalus  latus ;  but,  as  above  stated,  the  failiux'  to  recognize  the 
nature  of  the  disease  is  not  on  account  of  its  atypical  manifestations.  It 
has  also  been  mistaken  for  fatty  discharges  and  for  the  lienteric  discharges 
of  dysentery.     Anal  fissure  may  cause  a  hypersecretion  of  mucus. 

In  cholera  a  fibrinous  or  gelatinous  matter  has  been  noticctl  in  the  small 
intestine ;  in  some  cases  this  has  taken  the  fiirm  of  a  croupous  deposit.  In 
scarlatina  and  in  tubercular  disease  a  membrane  occasionally  forms  and  is 
cast  off. 

That  adult  patients  may  inadvertently  be  misled,  and  thus  mislead  their 
medical  adviser  in  relating  the  historj'  of  their  complaint,  is  proved  by  the 
experience  of  Quekett,  quoted  by  Richard  Quain,  who  records  the  case  of  a 
{latient  who  at  intervals  of  two  or  three  weeks  had  severe  alxlominal  pain, 
occurring  in  paroxysms,  always  relie\'cd  by  the  passage  of  a  mass,  some- 
times as  large  as  an  orange,  or  larger,  made  up  of  membranous  matters  and 
tubes.  The  mass  represented  the  undigested  jwrtion  of  mutton-chops  upon 
which  the  patient  had  born  liviup-.  Quekett  further  states  that  he  has 
observed  nine  cases  of  a  similar  ciiaracter.     Schublcr '  gives  a  plate  illu»- 
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titling  peculiar  brandling  tubes  jiassed  j>er  rectum,  Avhich  were  also  proba- 
bly the  arteries  and  ligaments  derived  from  tlie  meat  diet  of  the  patient; 
tod  similar  cases  are  rejwrtcd  by  Elsasser  and  Ulil.  In  other  oases  the 
Dcmbraoes  appear  to  be  made  up  entirely  of  yellow  elastic  tissue  which, 
lonrdiog  to  Corrigao,'  resemi>lcs  clusoly  the  liganientum  nuchie  of  sheep. 

Id  eondneion,  portions  of  the  gut  itself*  or  its  necroeed  nuieous  raeni- 
bi»DP  may  be  void«xl  l>y  stool ;  but  the  historj*  of  the  «ise,  and  the  constitu- 
tional mnditioD  of  the  patient,  witli  the  concomitants  and  the  appearance 
of  tlip  matter  jiasserl,  should  quickly  eliK-idate  the  natuiv  of  the  disease. 

ProKnosia. — The  prognosis  in  relation  to  cure  is  bad  :  most  cases  run  a 
prolonfrwl  and  tedious  course,  in  many  patients  extending  over  the  lai^r 
l«rt  of  adult  life.  The  disease  of  itself,  uncomplicated,  mrely  proves  fatal ; 
IIk  nvorded  causes  of  death  are  totally  independent  of  the  membranous 
ifictioD. 

Treatment. — We  may  consider  the  treatment  under  two  headings, — the 
propiiylactic  and  the  active,  or  that  whicli  is  appropriate  during  an  interval 
or  lemiasion,  and  that  which  we  resort  to  during  an  exacerbation.  It  is 
during  the  intermissions  that  we  can  hoi)e  to  do  more  for  our  patient's  per- 
ouent  good  than  during  an  actual  attack  :  it  is  then  that  diet,  regimen,  and 
bjgiene  are  of  greatest  imjwrtancc.  There  must  be  a  careful  supervision 
of  iIk^  patient's  daily  life.  All  sources  of  irritation  are  to  l;e  removed. 
Kasily-<ligested  or  even  pre-digestcd  food  should  he  supplied,  and  care 
iliould  be  taken  to  ascertain  that  undigestetl  particles  of  fixxi  are  not  irri- 
tating tlie  intestinal  canal.  As  constipation  usually  exists,  sometimes  to  a 
K>m  degree,  mild  saline  laxatives  are  generally  most  efficacious;  ene- 
I  or  glycerin  suppositories  may  be  resorted  to. 

During  the  acute  stage  of  an  attack  opium  will  often  be  found  necessary 
to  aSbrd  relief,  and  possibly  to  check  excessive  secretion  or  hemorrhage. 
Belladonna  in  the  form  of  extract,  Dover's  powder,  and  subnitrate  and 
JoUsrlHinate  of  bismuth,  with  local  countcr-irritalion,  all  teud  to  abort 
tlie  Jiaroxysm  or  at  least  to  shorten  its  duration.  The  following  remedies 
ilieen  suggested;  arsenic,  copailia,  bromide  of  potassium,  nitroniuriatic 
,  henbane,  vegetable  infusions,  prolonged  counter-irritation,  electricity, 
turpentine,  iron,  ood-liver  oil,  oxide  or  nitrate  of  silver  by  mouth  or  by 
I'iub  injection  into  the  bowel,  chloride  of  ammonium,  sulphate  of  zinc,  bi- 
cMoride  of  mercur)-,  chlorate  of  potassium,  oxide  of  zinc,  blisters,  warm- 
*ller  «;ncmata,  nux  vomica,  ergot. 

xercise  for  the  growing  child  who  is  robust  enough  to  bear  it  is  of 
Bount  importance,  and,  if  possible,  should  be  out  of  doors :  hence  a 
mild,  equalile  climate  should  be  selected  for  the  little  patient,  one  in  which 
lie  mav  jwss  the  greatest  number  of  days  in  clear  sunshine  and  surrounded 
by  a  balmy  atmosphere. 


'  Dublin  Hospital  Oazrtt*,  I8M-66.  vol.  i.  p.  88. 
'  ZiemweD'a  (>rc1opicdiB.  Boehm,  vol.  xvii.  p.  882. 
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Deflnition. — Bactpria  are  small,  globular,  rod-sliapctl  or  i?piral,  unicellu- 
lar organianis,  which  increase  by  transverse  division.  Bacteria  are  divided 
into  microcotvi,  bacilli,  and  spirilla.  Micrococci  arc  splicriral  or  slightly 
oval,  no  difference  lieing  recognized  in  length  and  in  breadth.  Bacilli  are 
rod-shape<I,  the  length  e.\cetHliug  the  brradtli.  Bacilli  curved  on  the  long 
axis  are  called  comma  bacilli,  and  a  chain  of  them  constitutes  a  spirillum. 
But  there  are  also  spirilla,  or  long  spiiitl  threa<ls,  which  show  no  division 
iuto  commas.  The  same  Jipecics  of  bacillus  nuiy  show  considerable  varia- 
tion in  the  length  and  size  of  individual  nxls,  but  there  is  no  satisfactorj' 
evidetjce  to  prove  that  a  bacillus  changes  iuto  a  micrococcus,  or  a  micrococcus 
into  a  bacilhis,' 

History. — The  occurrence  of  bacteria  in  the  fieces  has  been  known  for 
many  ycai"s,  but  no  practical  advantage  was  derived  from  this  knowledge 
until  the  recent  iatrwhiction,  Ijy  Koch,  of  methods  for  isolating  bacteria 
and  studying  their  biological  chaiiicters.  Applii-ation  of  these  methods  to 
the  study  of  intestinal  bacteria  in  children  has  within  the  ]>ast  five  years 
brought  to  light  information  of  great  inteiTst  and  value.  It  must  be  re- 
membered, however,  that  this  study  is  complex  and  extensive,  but  still  iu 
its  iufauey,  and  that  further  investigation  may  modify  many  of  the  views 
now  held. 

Bacteria  in  the  faeces  of  chihli-en  living  upon  a  mixed  diet  differ  greatly 
in  numljer  and  in  kind  from  those  in  the  healthy  fiwes  of  milk-fed  infants. 
The  biological  study  of  intestinal  bacteria  iu  children  has  been  confimHl 
cliicHy  to  the  latter,  to  the  bacteria  in  the  meconium,  and  to  those  iu  tlic 
dejecta  of  infants  affected  with  summer  diarrhoea. 

Bacteria  were  fii'st  obscrveil  in  the  ficces  in  1719  by  Anthony  van  Leeu- 
wcnhoek,'  a  ]U'ivate  citizen  of  Holland  :  they  were  found  by  him  in  the 
fteces  of  various  animals  and  iu  his  own  diarrhceal  fteces.     Leeuwenhoek 


'  As  bacteriology  has  become  a  subject  of  so  great  importance  to  the  physician  and 
surgeon,  and  especially  t"  those  who  fee  much  of  children's  diseases,  it  hiis  been  ftiUy 
treated  of  in  vol.  i.,  and  thither  the  reader  is  referred  for  an  account  of  methods  for  culti- 
vating and  studyinij  the  chiiracteristics  of  bacteria. 

•  Contemplationea  Antonil  do  Lccuwctihuek,  Opera  Omnia,  torn,  i.,  1719,  Epistohi  ad 
RegiiG  Societatii  Cullegiuni  Londinciise  Robcrtuiu  Houkc. 
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no  importance  to  these  small  organisms,  but  some  of  his  contem- 
regardod  them  as  a  cause  of  a  number  of  disoascs.     Ttiis  opinion, 
{>purted  by  experimental  evidence,  was  soon  aUiiidoiu'd,  and  no  further 
ration  was  given  to  the  subject  until  about  tlie  middle  of  the  present 
ihiry. 

In  an  article  jniblished  in  1845,  Gros'  states  that  human  excrements, 
hiT  healthy  or  diseased,  swarm  witli  vibrios  of  various  sizes. 
Frvriclis,'  in  his  celebrated  article  on  digestion  published  in  1846  in 
Wagner's  "  Handworterbuch,"  dcvote«l  n  special  section  to  the  niioro-organ- 
ma  found  in  the  alimentary  canal,  and  (locrihcil  the  morphology  of  the 
mt  striking  forms  seen  by  him.  He  regarded  them  as  having  little  or  iit< 
«ff«t  iijwn  digestion,  Wing  liartulcss  invadci-s  which  thrive  and  grow  in 
tbc  intestine  be«ausc  it  aflbrtls  a  favorable  soil. 
Greater  interest  was  given  to  the  subject  of  intestinal  bacteria,  as  of 
in  general,  by  Pasteur's  demonstration  in  18.'J7  that  these  oi-ganisms 
^able  of  exciting  j)rofounil  chemical  changes  in  the  nature  of  fermen- 
latioo  and  putrefaction,  and  the  dis<x)very  by  him  and  iithers  that  certain 
iDfecdous  diseases  are  caused  by  l)actei'ia.  Pnx!eitling  from  the  latter  point 
of  view,  Hansmann,'  Klebs,*  liillrotli,'  Wocxhvard,*  and  olliei-s  directed 
thrir  attention  to  a  microscopiciil  study  of  the  bacteria  found  in  the  intestinal 
anal  and  the  fteces  of  healthy  adults. 

Wood  wan!  carefully  described  the  morphology  of  the  bacteria  found  in 
the  normal  and  diarrhneal  fax-es.  He  rt'cognize*!  a  ditlcifncc  in  the  isize 
il  quantity  of  the  bacteria  in  the  normal  and  the  pathological  fieccs,  but, 
ing  to  their  similarity,  he  was  nut  able  to  establish  a  relation  between 
ividual  forms  of  Imcteria  and  definite  diseases.  He  also  recognized  that 
ilarity  of  form  was  not  sufficient  to  prove  an  identity. 
Hopj>e-Seyler,  Noncki,  Fitz,  Brcfild,  Senator,  and  othere  undcrto<jk  th» 
hristigation  of  tlie  fermentative  action  of  the  intestinal  bacteria,  but,  as 
;tiiwr  experiments  were  made  with  the  mi.\ed  bacteria  of  the  fteccs,  without 
'lefavnoe  to  their  ]>urity,  no  definite  conclusions  could  be  reached. 

Both  Pasteur  and  Dudaux,'  although  on  insnlficierit  data,  expressed  the 
•pinion  that  great  in)pf)rtance  is  to  be  atladu'd  to  the  role  of  niicro-organ- 
in  the  work  of  digestion.    Nothnagel'  in  1881  was  tlie  first  to  attempt 


'  Obwrration*  ct  IndicHticins  micposcopiques  sur  quelques  Parasites,  Extr.  du  Bulletin 
^l»Siif.  Imp.  des  Notur.  de  Mo«cou,  t.  xviii.  p.  51. 

'  Artii-|i>  "  Vordnuung"  in  Wagner's  Handworterbuch  der  Physiologie,  Bd.  iii.  S.  869, 
Bnunicliwiiig,  1946. 

•Iniuir.  DIm..  Berlin,  1870,  Ueber  parasitare  Vibrionen. 

'P»lhu|(.,t.  Anat/.inic,  lHfl9,  Bd.  i.  8.  271. 

•  rnumuchun|;en  iiWr  die  Veget«lion»fonn  von  Coccobacteria  septica,  1874,  S.  94. 

'Tbe  Mf<dlcal  and  Sui^gical  History  of  the  War  of  the  Rebellion,  Part  II.  vol.  i.  pp. 
»^««»q..  1879. 

'Dndanx,  Rechcrches  sur  la  Dieestion,  Comptcs-Rendus,  1882. 

'Dkaonnal  in  den  mensohlichcn  Damivntleerungen  vorkommenden  niedersteo  (pflans- 

I  UfgBSitmeD,  Zeitachr.  t  Klin.  Med.,  1881,  Bd.  iii.  S.  276. 
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to  identify  the  various  species  of  micro-organisms  found  in  the  faeces,  accord- 
ing to  their  morphological  peculiarities.  He  did  not,  however,  isolate  them 
by  cultivation. 

Bricger,'  Bienstock,'  and  Stahl'  were  the  first  to  take  advantage  of  the 
modern  metluxls  fur  isnlating  ijactcria  and  to  attempt  to  establish  the  rela- 
tion of  the  individual  species  of  bacteria  found  in  the  tseces  to  definite 
fermentative  processes.  Brieger  isolated  from  the  normal  ficces  two  8}>ecie8 
of  bacteria  possessing  fermentative  pri>perties,  one  fermenting  grape-  and 


cane-sugar  into  ethyl  alcoliol,  the   other   forming  propionic  acid  out  of 


■J 


grape-sugar. 

BieustocJc  separated  from  the  fseces  a  species  of  bacterium  found  in 

large  quantity,  which  lie  tvjnsidercd  to  be  capable  of  splitting  albuminous 
compounds  into  their  ultimate  products.  Besides  this  species  Bienstock 
isolated  tiiree  other  bacilli,  and  arrived  at  the  conclusion  that  these  four 
species  of  bacilli  arc  the  only  bacteria  existing  in  the  hesdtliy  intestinal 
canal  with  the  administration  of  a  mixed  diet, — a  conclusion  in  direct 
contradiction  to  that  of  all  otiier  observers.  1 

Stahl,  who  was  siitnut  the  same  time  engaged  in  the  systematic  isolation 
of  the  bacteria  of  tlie  adult  Hcoes,  found  twenty  ditferent  species  of  bacteria. 
This  valuable  work  was,  unfortunately,  left  incomplete  by  the  death  of  its 
author,  and  no  mention  is  made  of  the  relation  of  these  bacteria  to 
fermentation. 

Miller'  isolated  twenty-five  varieties  of  bacteria  from  the  mouth  of' 
adults,  eight  of  which  were  again  found  in  the  stomach  and  twelve  in  the 
intestine.  He  also  found  that  a  considerable  number  of  these  varieties 
produce  lactic-acid  fermenfeition  in  carboliydriite  solution,  tliat  a  pepttmizing 
action  was  shown  by  a  majority,  and  that  only  a  few  varieties  possess  a 
diastatic  action. 

The  preceding  citations  refer  only  to  the  investigations  made  u 
adults. 

Liisclitior  and  Lambl  made  the  first  special  reference  to  the  occurrence 
of  vegetable  parasites  in  the  intestinal  contents  and  fasces  of  children,  in 
the  rejwrt  of  the  Franz-Jo.seph's  Hospital  in  1860.  The  report  refers  only 
to  iMithological  cases.  i 

Widerliofer*  observed  bacteria,  especially  leptutlu-ix-like  forms,  fre- 
quently in  the  diarrhfcal  dijecta,  and  predicted  tliat  future  investigation 
would  bring  one  or  other  form  into  accidental  or  essential  amnection  with 

'  Ueber  Spaltungsproducte  der  Bacterien,  Zeitschrift  f.  Physiolog.  Chpmie,  Bdt  viii. 
u.  ix. 

'  Ueber  die  Baktericn  der  Paces,  vorlaufige  Mittheilung,  Fortachritte  der  Medicio, 
1888,  u.  Zeitschrifl.  f.  Klin.  M<.-d.,  1884,  Bd.  viii. 

•  Mikroorgnnisracn  in  den  Dnrmentlcerungen,  Verhundl.  dcs  III.  CongresK  f.  innen 
Med.,  1884.  ^ 

*  Ueber  GnhninesvorgSnttc  in  Verdauungstractur  und  die  dabei  betheiligten  SpaltpilM|i 
Deutsche  Med.  Wochenjchr,  Dec.  8,  1885. 

>Semiotik  der  Unterleiber,  Jahrb.  f.  Kinderheilk.,  Bd.  iv.,  A.  F.,  1871. 
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l|aeiil  iotestiiial  dist'oses.  Demme'  rei)catedly  refers,  in  his  reports  of  the 
Bur]  Children's  Hospital,  to  the  remarkable  fact  tJiat  even  in  the  feeces 
of  iiadthr  children  a  large  quantity  of  bacteria,  es|)ecia]ly  rod  forms,  are 
tod. 

In  spite  of  these  statements,  so  little  was  generally  known  on  the  sub- 
JN»  tluu  Johnstone,  even  in  1881,  drew  the  coD('lu.sii>n  that  the  ot-currcnce 
uf  l«rteria  in  the  stools  of  thildreu  affected  with  summer  diarrhoea  in  the 
city  of  Ix^iccster  was  due  to  an  infection  from  the  sewers,  in  which  the 
kdrria  were  likewise  found  in  great  numbers. 

Ba^posky  attempted,  by  means  of  a  microscopical  study  of  the  diarrhoeal 
d^^erta  and  pathologico-anatomieal  examination,  to  establish  the  relation  of 
latlrrtn  tn  the  etiology  of  .summer  diarrlxva  in  children.  In  liis  valuable 
•urii'  lie  described  the  muriihology  of  a  immber  of  bacteria  and  fungi : 
one  form,  a  narrow  bacillus,  he  found  almost  cou!>tantly  in  cholera  infantum, 
«iid  attached  some  importance  to  it.  He  ixK'ame  convinced,  iiowever,  that 
no  nJittble  information  could  be  obtained  by  this  mothixl  of  research. 

While  thise  and  many  other  investigations  had  been  carried  on  with 
tJwiIiarrhoeal  ffeoes,  the  sttidy  of  the  bacteria  in  the  normal  fseces  of  children 
bad  U-en  neglected  to  an  astonishing  degree. 

I'lli'lmauu'  was  the  first  to  recognize  this,  and  to  realize  that  progress 
io  tiie  diagnosifl  and  therapy  of  summer  diarrliwa  in  children  must  be 
fcUDdcil  uj)i>n  a  ehemicnl  and  microscojiiiiil  wtiidy  of  tlie  stools  of  healthy 
bnast-fcd  cliildren.  (In  184'2  Franz  Simon  made  a  chemical  analysis  of  the 
frotsof  healthy  breast-fed  children,  and  tlie  subject  was  again  taken  np 
hy  Wegscheider  in  1875,  but  neither  made  any  reference  to  bacteria.) 
Iflclmiuiu  found  the  great  mass  of  the  fieocs  of  healthy  sucklings  to  be 
caopOBed  of  micrococci  and  rod  bacteria,  the  latter  greatly  predominating. 

We  owe  to  Escherich  the  fundamental  investigation  of  the  bacteria  in 
lie  oootents  of  the  intestine  and  stix^ls  of  healthy  sucklings.  His  researches, 
Mde  Moording  to  the  most  approved  bacteriological  nu-thods,  are  of  great 
Tilitt,  and  have  laid  the  foundation  for  a  fruitful  study  of  tiie  bacteria  in 
ike  patlioIogi<sl  stools  of  infants.  Our  infljrmation  upju  tlie  bacteria  in 
tbe  nnoooium  and  healthy  fwces  of  sucklings  lias  bi-eu  derived  almost 
tidusively  from  his  work.* 

The  Entrance  of  Bacteria  into  lihe  Intestine. — The  chief  mmle  of 
iflgiTSB  of  bacteria  to  tiie  intestine  is  tiirougli  tlie  air,  the  saliva,  and  the 
food  which  ia  swallowed,  but,  inasmuch  as  bacteria  are  sometimes  found  in 
die  meconium  taken  from  the  rectum  three  to  seven  hours  after  birth,  they 
Bitr,  DO  doubt,  enter  also  per  anum.     To  what  extent  the  gastric  juice  pre- 

— — ^^— _^ —  . 

'  IVIII.  .I«hrx»borioht.  S.  20. 

'  V«nUuunfr»l(niiikliviU>n  der  Kinder,  Tubin(;;en,  1884. 

'  Untcnuchunei'n  uIxt  dpr  Verbaltcn  der  Fdcei>  nutiirlich  emahten  Sauglinga,  Deutsche* 
AiebiTf.  Klin.  Mod..  1881,  xxviii.  S.  442. 

*  Div  DurmbnkU'rien  d«  Ssugling*  und  ihro  Bcziehungen  xur  Physiolngie  der  Verdau- 
■af,  Suugait,  1886. 
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vents  the  entrance  of  Ijacteria  into  the  intestine  is  not  definitely  known. 

Acconliiig  to  the  InvcstigatifHis  of  Milltr,'  tlie  gastric  jtiice  is  not  destruc- 
tive to  bat'tcria  if  tiic  hydrucliloric  acid  is  in  less  proportion  than  1.6  to 
1000.  Miller's  observations  ied  him  to  Ijelieve  tiiat  the  gastric  juice  does 
not  liiuder  the  greater  jxirtion  of  haetcria  from  entering  tlie  intestine,  and 
that  all  the  Ijacteria  examimxl  by  him  could  juiss  througii  the  stomach  if 
swallowed  at  the  beginning  of  the  meal,  but  swallowed  at  the  height  of 
digestion  the  gastric  juice  was  then  more  injurious.  Btisc-h  olwen'od  in  a 
ciise  of  intestinal  fistula  iu  a  woman  jwrtions  of  the  ffXKl  in  the  intestine  in 
from  filleen  to  twenty  niiiuites  after  Ix'ginning  the  mvn],  and  liijuid  and 
pulpy  foods  pass  into  tlie  intestine  sooner.  Moreover,  in  i«ithological  con- 
ditions of  the  stomach,  when  the  gastric  juice  is  not  secreted  normally  and 
the  hydrochloric  acid  is  al)uunually  diminished,  it  may  have  little  or  no 
effect  upon  tJie  bacteria.  The  develo])raent  of  bacteria  in  the  intestine  is 
deiK'iidcnt  in  large  measure  upon  the  nutritive  media  found  in  tlie  intestine. 

Method  for  Collecting  Intestinai  Bacteria. — Bacteria  are  collected 
from  the  healthy  fieces  by  causing  an  evacuation  by  tlic  introduction  of  a 
sterilized  glass  rod  or  syringe-nozzle  into  the  rectum,  after  having  first 
washed  the  anus  with  sublimate  solution  and  then  with  sterilized  water. 
As  soon  as  tJie  fteces  are  [Missed  an  o|K'ning  is  raatle  on  the  surface  of  the 
mass  with  a  heated  knife,  and  a  sterilizeil  curved  [ilatinum  needle  intro- 
dueetl  through  the  opening  into  the  interior,  fi-om  which  small  pillions  are 
taken  up  and  put  into  sterilizwl  test-tulK's  containing  Iwuillon.  Plate- 
cultures  or  Esmarch  tuljcs  are  then  made  from  the  bouillon-cultures  as  soon 
as  ]Kissil»le.  From  the  contents  t^f  the  intestine  bacteria  are  similarly  col- 
lected by  cutting  an  o]ieuing  in  the  wall  of  the  intestine  witii  heated 
scissors,  through  which  the  platinum  neetlle  is  introduced.  Bacteria  are 
collected  from  the  lirpiid  diarrhinil  ftwcs  by  iutroduciiig  a  smull  sterilizctl 
glass  tul>e  into  the  rectum,  or,  letter,  a  larger  steriliztnl  tulw  fii^st  introduced 
through  the  anal  opening  and  the  smaller  tube  inserted  through  it  into  the 
rectum.  In  a  short  time  a  discharge  from  the  bowels  is  jyrtxliicctl,  filling 
the  inner  tul>e,  which  is  fii"st  withdrawn  and  cmjitied  at  once  into  the  test- 
tube  containing  bouillon.  The  small  tubes  are  eonvcuieutly  kept  ready  for 
use  in  sterilized  test-tulx*s. 

Meconium  Bacteria. — Eseherich  proved  the  correctness  of  the  common 
belief  that  the  mcatnium  of  the  new-born  infant  is  entirely  free  from 
micro-organisms.  After  a  variable  iteriod  bacteria  make  their  ap^M^aranoe 
in  the  mc<^oniuni,  and  usually  by  the  second  day  afker  birth  are  present  in 
large  numljors.  Aa>oi-ding  to  the  obs<.'r  vat  ions  made  by  Breslau  "  in  1866, 
tiie  quick  infection  of  the  meconium  takes  plac«  through  the  air  which  is 
swallowed,  even  before  food  is  taken.  Bn-slau  observed  that  as  soon  as 
breathing  begins  the  child  makes  sucking  and  swallowing  movements,  and 


'  Deulache  Med.  Wochenschr.,  1885,  xii.  8. 
'  Zeilscbr.  f.  Gcburtekuode,  1886. 
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[of  j»epfussion  and  a  series  of  autopsies  he  found  that  air  reaches 
•IMid  upjHT  part  of  the  duwdcnum  in  a  few  hours  after  birth. 
through  the  intestine  bv  jK-ristnlsis,  and  in  twelve  hours 
iipenvptible  over  the  greater  part  of  the  small  intestine,  aud  in  twenty- 
four  hours  over  the  large  intestine  and  tlie  rcetnm.  Escherieh  found  bacteria 
in  many  cases  in  the  meconium  takeu  from  tlie  re<-tiun  from  three  to  seven 
boBTS  after  birth,  and  believes  that  this  can  be  a<'couotetl  for  oidy  by  the 
^IDtnuicc  of  the  Ixirtoria  per  anum.  As  the  mocouium  is  iufectetl  from  the 
(.the  surrounding  air,  it  is  evident  that  the  varieties  of  Imcteria  and 
tof  infection  will  de|xind  upon  the  varieties  and  quantity  of  bac- 
[teni  in  the  air.  This  is  inflnen«?d  by  location,  season  of  the  year,  aud 
■ture.  In  the  stininier  and  in  tlie  city  we  may  ex|>e<'t  a  ricluT  vege- 
iD  the  mcxxinium  in  twenty-four  hours  than  in  the  winter  and  in 
\iM  coantr}'.  Tompkins  found  that  the  air  in  the  diarrhceal  districts  of 
■city  of  I^eicester  contained  (ive  times  more  bacteria  than  the  air  in  dis- 
jlrirts  not  affected  with  diarrhrea.  Not  only  is  there  a  great  dillereiice  in 
idtr  time  of  ap]Kttranoe,  but  also  iu  the  varieties  and  quantity  of  bacteria 
|b  tlir  meconium. 

If  the  meconium  is  examined  from  three  to  st'vcn  hours  aller  birth  it  is 

Bflirr  sterile  or  contains  only  microc<xx'i,  mostly  in  tlie  liirm  of  large  diplo- 

»ri.    After  eighteen  hours,  iu  most  cases,  rod-form  liacteria  are  found. 

hp  micrococci  are  of  relatively  large  size  and  great  variety.     The  bueilli 

ire  alw  of  manifold  variety.     Two  spore-lxtiriiig  sjH'cie.s  are  esiKfially 

llMiiiccable,  one  of  which  Iwlougs  to  the  so-tailed  head  bicillus,  consistiug 

islmdcr  filament  from  four  to  seven  niifro-niiJIintetrcs  long,  in  which 

ening  sjxire  is  set,  the  other  appearing  identical  with  tlie  bacillus 

FnUiliB.    Besides  these  forms  are  to  be  mentioned  large  circular  or  elliptical 

I  Ixiililing  jtjjori's.    As  Eschcrieh  found  in  two  sucii  widi'ly  s<>parated  places  as 

]junlcli  nud  Vienna  almost  the  sjime  forms  of  bacteria  in  tlie  meconium, 

e^nally  the  sjwre-bearing  bacilli  and  micrtxvicci,  he  thinks  that,  Wsides  the 

fcWdftital  moment  of  air  infection,  a  certain  relation  exists  to  the  nutritive 

inaiia  in  the  meconium  which  affonls  a  favorable  cfjndition  for  only  certain 

[kinds  of  bacteria.     This  lie  thinks  is  also  shown  in  a  negative  sense  by  the 

iranco  of  the  rich  and  well-developiHl  Ijacterial  \'egetation  with  the 

plcle  discharge  of  the  meconium.      Eschericb   had  the  opportunity  of 

iMiunining  the  last  remnants  of  tlie  meconiiiiii  and  the  Ijcginniiig  of  the 

iftiik  fipww  whicli  were  passed  at  the  same  time.    In  the  first  jKirtion,  which 

r*MfJiown  by  micros<'<)picjil  examination  to  Iw  compose*!  of  the  meconium 

tifflott  exclusively,  the  head-form  bacilli,  a  few  short  nxis,  and  micriK'Jxvi 

*wp  found  ;  while  in  the  second  ]»ortion,  ooraptwed  of  milk  faxes,  no  head- 

liirm  Inctcria  or  other  forms  Ix'longing  to  the  meconium  were  seen, — only 

!  forms  Ijclonging  to  the  milk  fa^es  in  sparse  quantity. 

Thi.s  astonishing  an<l  easily-provetl  fa<!t — i.e.,  the  change  of  bacterial 

Jon  with  the  Ix^ginning  of  milk  nonrislinicnt — is  of  gn^at  imjKtrtance 

'.  knowledge  of  the  conditions  prevailing  in  intestinal  putrefaction.    It 
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seems  to  be  the  fii'st  Jira-t  i)i'o<if  of  the  deix-iiclenre  of  the  bacterial  ve 


j{  the 


tattou  of  tlie  iutc'stiual  canal  upon  the  cliemical  fomposit 
tioal  oontcutj^.  The  milt;  ii)  the  intestiual  canal  nut  containing  all  the 
ingrLdiciits  necessary  for  the  development  of  the  meconium  bacteria,  the^ 
disap|»ear  and  give  place  to  otlicr  sptK.-ies.  The  disapjK-anuice  of  the  me>J 
oouium  iMieteria  with  tlie  entrance  of  luilk  diet  may  be  cxjilaiued  according 
to  the  observation  of  Niigeli,  tliat  the  fermentation  of  bacteria  is  not  nierelwi 
advantageous  to  themsi^lve*  but  at  the  same  time  injurious  to  other  sjK?cies, — ^ 
not  tiirough  witiidrawal  of  noun:*hnient  or  sccretiou  of  injurious  tximpounda^j 
but  through  the  presence  of  sjMSjial  fermentation. 

Culture  experiments  distinguish  two  periods  in  the  relation  of  baeteriai 
to  the  metwuium.  Tlie  fii'st  meeunium,  as  iu  the  fietal  condition,  is  still' 
fi-ee  from  germa,  or  contaias  merely  a  few  micrococci  and  germinating  fimgi 
whicii  occur  fixN|uently  in  the  surrounding  air.  These  represent  the  micro- 
organisms entering  per  amini.  T!ie  sw'ond  ])eriod  is  when  the  upjjci'  me» 
oonium  column,  early  infci'ted  with  germs  from  the  air  taken  in  jier  os^ 
appears  in  the  rectum.  Here  we  find  a  tolerably  rich  and  manifold  variety, 
Tlie  diffei'ence  Ix'tween  tlie  bacterial  vegetation  of  the  meconium  and  tJiat 
of  the  subsecpient  milk  fteoes  consists  iu  the  meconium  containing  a  smaller 
number  of  individual  batsteria  but  a  greater  variety  of  forms,  among  whicli 
micrococci  and  certain  s|X)re-bearing  bacilli  are  especially  numerous. 

Intestinal  Bacteria  of  the  Healthy  Suckling. — A  microsc<ipical 
examination  of  the  healthy  fax%s  of  sucklings  shows  it  to  be  compared 
chiefly  of  Imcteria,  containing  a  larger  iiutnber  than  the  fieces  of  the  adult 
and  a  mneli  larger  number  than  the  niectniium.  This  may  be  explained  by 
the  fact  that  the  faxxs  of  sucklings  euiitaiu  a  larger  proportion  of  water. 
A  further  comparison  of  the  microscopical  appearance  of  the  healthy  ficces 
of  sucklings  with  the  luailthy  fje<.'es  of  adults  gives  the  astonishing  simi- 
larity of  bacteria  in  the  former  in  place  of  the  manifold  variety  in  the 
latter.  A\'hile  bacteria  are  present  in  enormous  numbers  in  the  fieces  of 
healthy  milk-fed  infants,  it  was  found  that  two  s|X!cies  of  bacteria  are  con- 
stantly present,  and  that  of  these  one  sjieeies  so  greatly  predominates  that  it 
is  sometimes  found  almost  as  a  pure  culture.  The  bacteria  coustantl/ 
pivseut  are  tlie  bacterium  lactis  aerogenes  and  the  Ijactcrium  coli  (.xjnimnne. 
These  are  designak'tl  obligatory  milk-fanvs  bacteria,  in  distinction  from  the 
incoa-itaut  bacteria,  which  are  called  facultative  or  potential  milk-fjBces  bao- 
teria.  The  latter  are  found  in  small  uunilK,T  and  without  regularity  or 
freipiency.  Amtuig  thenj  micrococci  are  geuerally  but  not  alwa)-s  found, 
and  only  iu  small  number.  Long  spore-bearing  threads,  free  spores,  spirals, 
and  comma  forms  have  not  been  observed. 

In  a  systematic  examination  of  the  contents  of  the  healthy  gastro-iute»- 
tiual  canal  of  sucklings,  it  has  bwn  found  that  the  stomach  contains  a  verjr 
S|iarse  vegetation  cimiiwised  chiefly  of  rod  forms,  the  upjwr  pai-t  of  the 
duodenum  a  few  round  or  short  ixxl-like  forms,  but  at  the  end  of  the 
up|K!r  tliiixl  of  the  small  intestine  the  vegetation  becomes  richer  and  coa^i 
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una  diplootioei,  Imeteria  la^-tis  aerogenes,  and  colon  bacteria.     Tlie  latter 

iu  number  and  in  the  length  of  the  individual  bacteria  in  tlie  lower 

1  of  the  sujuil   intestine,  but  the  Iweteria  lactis  aerogenes  undergo  no 

iiiirtlM-r  increase.     In  the  ctBcum  there  is  a  great  increase  of  colon  bacteria, 

Imd  ibis  «>ntinue«  tlmjugiiout  the  colon,  wit li  an  iucrcii.-c  als<j  in  the  length 

^«f  the  liaetcria.     The  niindn'r  of  bacteria  (bund  in  dillurcnt  swtions  of  the 

Intetine  appears  to  depend  upon  the  quantity  of  undigested  foo<l  present  aud 

n[XPii  tlie  leugtli  of  time  it  remain.-i  tliere.    The  npjM'r  part  of  the  duodenum, 

wntaiuing  chiefly  secretions  and  little  or  no  fcuKl,  is  found,  at  least  micro- 

mpioally,  to  be  almost  free  from  bacteria.     Here  we  have  a  large  quantity 

of  secretions  free  frttm  Iwctcria,  niixwl  with  a  small  quantity  of  food  con- 

taioiug  them,  wliicli  is  rem<»vi>il  by  the  active  peristalsis  of  this  part  of  the 

,  inieitine  before  any  considerable  dcvelopnient  of  Iwctcria  can   take  place. 

I^Intbe  oolun,  where  the  foixl  remains  a  longer  time,  the  bacterial  vegetation 

adingly  great.     Tlie  increitsc  iu  the  length  of  the  individual  bac- 

iljed  to  a  prejwndemnee  of  tiie  older,  wcU-grovvn  lurius  or  to  the 

ioaaaing  exhaustion  of  the  nutritive  media  (Buchuer). 

The  inconstant   or  potential    milk-fief^es   Ijactcrisi   aR>   f^iund   in   larger 

oamlter  in  the  large  intestine,  aud  not  at  all,  or  oidy  in  small  ijuantity,  in 

ktlie  small  intestine.    There  is  found,  then,  not  only  a  difference  in  the  num- 

[kcrand  sia-  of  the  bacteria  in  the  u|)|)er  and  the  lower  part  of  the  intestine, 

ttutalsu  a  difference  in  the  variety  nf  bacteria. 

Our  present  bacteriological  methods  do  not  enable  us  to  isolate  in  the 

I  fcrm  of  pure  cultures  all  of  the  Ixictcria  existing  in  the  fieces.     There  is, 

(fore,  a  discre|)ancy  between  the  results  of  microscopiwd  and  those  of 

iological  examination  of  the  fieces,  the  latter  method  showing  a  sniidler 

viriety  of  organisms  than  the  former.     For  this  reason,  if  for  no  other,  it 

tin  that  tlie  l>!icteri< ilogical  cumiut  displaa^  the  niicniscopical  exaiiiiiia- 

The   two   mctluKls   must   !«•   used   in   cr>nibitialiou  with  each  other. 

ESocts  to  obtain  culture-media  more  suitable  than  those  in  common  use  for 

the  cultivation  of  a  large  nuniln-r  of  fiecal  Iwicteria  have  not  Item  successful. 

AiMinling  to  the  investigations  of  Huchner '  aud  KuisI,  tlie  vital  energy  of 

I  Moe  uf  the  bacteria  is  weakened  through  injurious  influences  acting  upon 

iu  the  intestinal  canal.     All  of  the  bacteria,  however,  are  nut  thus 

iJuchner  believes  that  the  normal    intestinal   ferments  iu.-t  inju- 

rioQsly  u|>on  liacteria.     But  it  has  been  shown  that  none  of  the  normal  secre- 

lof  the  digestive  tract  e.xeept  the  acid  gastric  juice  have  an  injurious 

;  uj)«>n  luicteria.    It  is  more  probable  that  many  uf  the  varieties  of  bacteria 

whic'li  enter  the  intestine  fail  to  find  suitable  conditions  for  their  development. 

The  antagonistic  action  which  is  known  to  exist  between  many  different 

virieties  of  Imrteria  when  planted  together  may  also  assist  in  clearing  up 

tin- JistTc[xincy  between  the  number  and  kind  of  organisms  found  micro- 

nnpically  and  by  the  culture  methods. 
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Biological  Characters  of  the  Obligfatory  Milk-Fseces  Bacteria.^ 
£(ic'lcriuin  Ladls  Airognw)!. — Morphology. — Short  thick  i-ods  with  rounded 
ends,  often  joined  in  paiis.  Averagi;  size  from  one  to  two  micro-millinietreii 
long  and  one-half  to  one  micro-millimetre  wide.  The  short  forms  some*' 
times  api>ear  nval  or  almost  Ruind.  In  cnlturos  ciplit  d:i_vs  old  the  Via(.'illi 
are  longer  timii  in  fresh  eultiires,  and  many  siiow  when  stained  with  gentian' 
violet  a  deep  violet  centre  with  puq>le  or  clear  poles.  The  bacilli  show  m 
motion  of  their  own,  and  liavc  not  Ik-cii  found  to  contain  spores. 

Bacterium  lactis  aerogencs  grows  readily  on  the  ordinary  culture-media.* 
In  gelatin  cultures  the  colonies  develop  rapidly,  grow  more  iu  height,  and 
do  not  spread  extensively  over  the  surface.  They  are  geuerally  round,  with 
even  borders,  though  often  irregular  in  sliaj>e,  white  to  the  naked  eye,  and 
seen  under  the  microscope  iiave  a  yellovv  or  yellowish-brown  apjx'aranee. 
In  stab  cultures  the  surface  growtii  is  white,  niisod,  and  extends  uniformly 
a  short  ilistance  from  tlie  point  of  inoculation.  Along  the  line  of  inocula-' 
lion  in  the  deptii  is  a  soli<l  stalk,  with  sometimes  a  marked  swelling  at  the 
end.  Some  stick  cidtures  show  the  nail-form  growth.  On  jwtato  the  cuM 
ture  is  whitish  yellow  or  crcann^olnrwl,  thick,  of  pulpy  consistency,  audi 
has  numerous  ga-s-inibUes  over  the  surface.  It  coagulates  milk  with  acid; 
reaction  and  with  evolution  of  gas.  Bacterium  lactia  aerogenes  resembled 
the  lactic-acid  bacillus  of  Hiippe  and  in  many  resiwcts  the  pneiimococcus,' 
but  is  not  identical  with  either.  i 

Fadiof/cnic  ProprrticH. — Bacterium  lactis  aerogenes  has  no  effect  wheni 
injected  su!)cutaueous!y  into  mice.  Injected  into  the  blmxl  of  gninea-pig* 
death  rcstdtctl  in  twenty-four  hour*!,  with  symptoms  of  collapse,  and  reveal- 
ing in  atittipsies  the  phenomena  of  intestinal  catarrh.  Similar  effect  was 
prwluocd  by  the  subcutaneous  injection  of  a  large  quantity,  but  no  effect 
from  a  small  ([uantily.  The  same  results  are  observc<l  iu  rabbits,  siive  that' 
the  action  is  slower  and  generally  a(x;ompanicd  by  diarrhoea.  The  rapidity^ 
of  the  pathological  effects  jwinta  to  a  toxic  rather  than  a  direct  action  upoa 
the  walls  of  the  iutcstine. 

Badcriiim  Coli  Omimune. — This  appears  to  be  one  of  the  most  widely! 
distributed  of  all  known  bacteria.  It  is  found  in  the  meconium,  in  tha* 
fieces  of  milk,  flesh,  mixiHl  diet,  and  in  diarrli<E!i,  and  appears  to  Ik?  seldom, 
if  ever,  entirely  absinit  fnim  the  fa?ees.  Bacterium  coli  comminie  is  consid- 
ered by  Weisner  identical  with  the  Naples  bacillus  of  Emmerich.  Stern- 
berg' found  it  constantly  and  as  the  predominating  fonn  in  the  intestino 
and  often  in  the  st<iniach  in  yellow-fever  cases.  ' 

Bacterium  coli  commune  is  characterized  not  only  by  its  wide  distribu-' 
tion,  but  also  by  the  great  variation  in  the  character  of  its  growth  and 
nioqiliology.  Tlic  latter  varies  in  different  stages  of  growth  and  in  differ-' 
eut  media.     Tlie  smaller  forms  sliow  very  little  difference  in  length  and' 


IXTISTINAL    BACTERIA    OF   CUILDKEX. 


179 


which  is  about  one-half  micro-millimetre,  while  in  gelatin  cultures 

tfemis  reach  five  micrcf-millimetres  or  more  in  length  :  all  grades  be^ 
tvcen  these  are  seen.  In  the  fseoes  they  are  often  obser\ed  with  uneolored 
phees  in  the  length  of  the  rod,  giving  a  pretty  spotted  appearance.  The 
mqiliology,  which  is  so  variable  in  the  feeces  of  different  children  as  to 
rtquire  the  culture  test  to  recognize  it  as  the  same  Imcilhis,  is  more  uni- 
fiirm  in  the  ficces  of  the  same  child,  and  especially  in  the  same  stool. 
This  different^  is  probably  due  to  the  slight  nutritive  alterations  in  the 
Isb^nal  contents  of  different  children  and  in  the  same  child  at  difierent 
imta. 

Ba(t«rium  coli  commune  grows  readily  upon  the  ordinary  culture-media, 
(bgelatiu  tlie  oilonics  are  »>  varial>k'  th:it  no  cliaructcri.stic  description  can 
bf  ifivea :  they  generally  spread  extensively  over  the  sur&ce  and  have  a 
bluish-white  apj>earance  to  the  naked  eye.  Slightly  magnified,  they  are  at 
fint  white,  with  fine  markings,  but  as  they  grow  older  are  brownish  or 
itniw-«)l»>re<l.  Stemlwrg  has  recently  found  that  when  twenty-per-cent. 
plmin  cultures  arc  kept  at  a  certain  temjieraturc  offslioota  appear  on  the 
Hk»  of  the  stalk  in  the  depth  of  the  gelatin.  Cultures  from  the  ofFshoots 
m)  fnm  the  main  stem  between  tliem  gave  different  results,  the  cultures 
ftwn  the  offshoots  resembling  Emmerich's  Naples  bncilhis,  those  from  the 
main  stem  the  bacterium  coli  commune.  Further  cultivation  from  these 
low  apjmreutly  different  varieties  again  gave  similar  culture-results,  whicii 
ltd  StenilK'rg  to  regaixl  Emmerich's  Imcilius  as  u  spurt  of  the  bacterium  coli 
(MSmttoe.  If  tliis  result  is  confirmed  by  thorough  tests  it  will  explain 
Mny  of  the  difficulties  experienced  by  all  who  have  attempted  to  study 
tb»c()lnn  liacteria.  On  potato  cultures  tlic  iKicterium  coli  cummune  is  more 
•nifumi,  liaving  a  brownish-yellow  color,  with  sometimes  a  glistening  sur- 
It  C5oagidafe.s  milk  more  slowly  than  the  bacterium  lactis  aerogenes, 
ig  from  six  to  eight  days  at  from  30°  to  35°  C.  The  [lathogenic 
praperties  are  similar  to  those  of  the  Ixifterium  lactis  aerogenes. 

Relation  of  the  Intestinal  Bacteria  to  the  Fermentative  Processea 
Id  the  Intestines  of  Sucklingrs. — Tlie  gnjwth  and  development  of  bac- 
ttria  in  the  intestinal  canal,  which  contains  no  free  oxygen,  or  only  a  slight 
BiJ  insufficient  quantity,  is  deiiendent  ujmn  the  presence  of  some  fer- 
ve  sul)Stance  which  is  dp<'ompose*l  by  the  activity  of  the  Isictcria. 
oxyg^-n,  being  necessary  to  the  life  of  all  bacteria,  eau  be  supplied  in 
•ki  pmenoe  of  active  fermentation  (Naegeli).  Eschcrich  proved  expcri- 
MMUIy  that  milk-sugar  supplied  the  fermentative  substance  iu  the  healthy 
Btntanc  of  sucklings,  it  being  the  only  ingretlient  of  milk  decomposed  by 
H>»  harteria  found  in  the  normal  intestine  of  sucklings  on  the  exclusion  of 
OiTjrpn,  oisein  and  fats  Iwing  not  at  all  or  only  slightly  actwl  upon.     Of 

b«rt4Miu  found  in  the  normal  intestine  of  sucklings  the  bacterium  lactis 
ifs  is  the  only  sjiecies  wliich  causes  fermentation  in  milk  without 
vjjen,  producing  a  fermentation  of  milk-sugar  with  the  formation  of 
Ifctic  add  and  the  development  of  carbonic  acid  and  hydrogen.     According 
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to  more  recent  experiments  by  Baginsky,'  it  is  an  aoetic-acid  and  not 
lactic-acid  fermentation,  Baginsky  fiitnid  that  the  bacterium  lactis  aerogcn 
ferments  milk-sugsir,  with  the  formation  of  only  a  minimum  quantity  o; 
lactic  acid  and  with  simultaneous  entrance  of  aceton  ;  that  the  greater  qua 
tity  of  formctl  acid  is  acetic  acid  ;  that  the  fermentation  proceeds  as  w< 
without  aft  with  oxygen  and  is  not  hindere<l  by  the  pn'sence  of  bile-ing: 
dients.  The  gases  accorajjanying  the  acetic-acid  fermeutatinn  are  carbon 
acid,  niPthan,  and  hydrogen.  There  is  every  reason  to  believe  that  it 
the  bacterium  lactis  acrogenes  wliich  causes  this  species  of  fermentatio: 
proved  to  o<'cur  normally  in  the  infant's  intestine,  and  that  the  intestinal 
gases  carbonic  acid,  raetlian,  and  hydrogen  are  derived  from  this  fermentaJ 
tion. 

Bacterium  lactis  aerogenes  has  not  been  found  in  the  meconium,  nor  in 
the  intestine  or  feeces  after  a  flesh  diet,  but  it  is  always  found, in  the  intestinq 
after  a  milk  diet.  Its  vital  activity  in  (he  intestine  apjx^ars  todcj>eud  upoti 
the  pi-escnce  of  milk-sugar,  and  its  extension  there  corre-spunds  with  that 
of  this  substance.  Milk-sugar  is  completely  absorbed  in  the  stomach  au^ 
small  intestine,  and  i.s  not  fi>und  normally  in  the  largo  intestine.  At  tbfl 
time  of  milk  digestion  the  bacterium  lactis  aen)gcnes  is  found  in  greal 
quantity  in  the  upper  part  of  the  small  intestine,  and  in  projiortion  to  tilt 
absorjition  of  milk-sugar  it  becomes  scarce,  diminishing  in  numlier  throughpi 
out  the  colon,  and  in  the  faves  comparatively  few  individuals  of  this  s{)eotei| 
are  found.  i 

On  the  other  hand,  the  bacterium  coli  commnne  is  found  but  sparsely 
in  the  up|ier  part  of  the  intestine,  Ix'comes  more  and  more  numerous  to 
wards  the  end  of  the  intwtiiie,  and  vastly  exceetls  in  inimUT  all  otliei 
species  of  bacteria  in  the  fieces,  Ijeing  also  found  in  the  fteces  after  a  flesh 
or  mixed  diet  and  in  the  meconium  before  any  ffMxl  is  swallowed.  Am 
sugar  and  csisein  are  absorl«?d  liefore  reaching  the  large  intestine,  and  thq 
fets  but  slightly  broken  up  into  glycerin  and  fatty  acids,  the  former  ix^Ina 
readily  alisorbwl,  it  seems  that  no  ingreiJient  of  milk  is  of  influence  in  thfl 
development  of  the  colon  lacterinni  in  the  intestinal  canal,  but  rather  thai 
some  fermentative  substance  containeil  in  the  intestinal  .secretions  is  thfl 
cause.  According  to  Ijandwehr,'  almr^t  the  whole  of  the  mucus  in  tli^ 
intestine  is  decomposed,  and  it  is  probable  that  the  bacterium  «,>li  conimunij 
causes  some  si>ecies  of  fermentation  or  decnm[>osition  of  the  mucus.  ( 


There  appear,  then,  to  be  two  fermentative  processes  taking  place 

'para 
tf  th 


the  intestine  after  an  exclusive  milk  diet,  which  are  separatetl  both  lorallw 


and  at  the  time  of  occurrence.      In   tlie  U])]ier  part 

dec^omposition  of  milk-sugar  by  the  bacterium 

lower  jiart  a  fernietitation  of  the  intestinal  set 

commune.     The  saccharine  fermentation  commences  with  the  entrance  of 


er  part  ol  the  uitestine  is  tt 
1  lactis  aerogenes,  and  in  tlia 
eciTtion  bv  the  bacterium  cdIi 


'  TTcber  G«hrun,c:?vorgfinge  im  kindlichen   DarmcKnttl  u.  die  Gibrungitherapie  de 
Vcrdnuunjarskratikhfiten,  Deut<chp  Med.  Wochonsclir.,  1888. 
'  Zeitschr.  f.  Plij-sioU.g.  Chemic,  1886,  Bd.  ix. 
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Ik  ingrctlieuts  into  the  diiodeuiim,  and,  aa  the  a1)snrptiou  of  niilk- 

111^  IB  rapid,  it  cuntinuos  but  a  sliort  time  ai\er  gastric  digestion  is  com- 

plelaL    Thi-  zone  of  this  fermcutation  is  confined  to  the  npiH-r  jmrt  of  the 

intestine,  and  extends  with  decreasing  intensity,  according  to  tiie  stage 

aon  and  the  activity  of  aijsorption,  more  or  less  di>wn  the  intestine, 

prithout  at  any  time  jiassing  the  ilco-caK.'al  valve.     The  otlier  fermentation 

Tbepiiswrith  tlie  conclusion  of  the  first,  and  continues  until  the  t'tccol  mass 

liitlirown  off.     This  slower  fermentation  of  the  bacterium  coli  commune  is 

mostly  to  the  large  intestine. 

'¥&rticipation  of  Bacteria  in  the  Normal  Digestion  of  Sucklings. — 

'  The  question  as  to  the  extent  t<j  which  Iwcteria  affect  digestion,  and  wlicther 

&ror&i>ly  or  injuriously,  has  not  yet  received  the  attention  that  its  importance 

deawves.     Some  text-book?  on  physiology  asorilK;  to  bacteria  an  imjwrtant 

r^,  and  consider  normal  digestion  without  tlicm  iinposwible ;  otiifti's  look 

ipoD  them  as  having  no  pliysiological   imii«rtanei>.      In  milk  digestion, 

the  most  im|Hirtant  ingrwlieni,  ap]K'ar3,  ai-conling  to  the  experiments 

hnau  and  (Jmelin,  to  Ik;  completely  dissolved  and  chiefly  absorixnl  in 

I  the  Etomach.     Frerichs  gives  a  similar  opinion.     In  puppies  and  kittens  he 

did  not  see  in  a  single  case  undissnh'cd  casein  below  the  pylorus. 

Among  later  authors,  Reichmann  '  (jbservwl  a  complete  change  of  the 
originally  ooagnlatetl  casein  into  the  soluble  form  in  the  stomach  ;  but  it  is 
H  dciulKfuI  if  the  same  o<v:'ur8  in  the  suckling,  where  the  anatomical  nature  of 
^L^etloinach  indicates  that  the  foixl  remains  but  a  siiort  time  and  the  gastric 
^^Aeis  h*s  abundant  than  in  the  adult.  If  we  consider  the  action  of  bao- 
'  tniaupon  the  ingrctlients  of  milk,  we  find  that  the  albuminous  Itacillus  of 
BieiwJock  hiLs  no  action  upon  casein  and  alkali  albumen.  Of  the  intestinal 
Uoteria  of  the  healthy  suckling,  two  of  (he  inconstant  varieties,  bacillus 
wbtilis  and  streptoeoccus  coli  gracilis,  decompose  casein,  but  only  in  the 
of  free  oxygen.  The  other  varietii-s  have  no  a'-tiou  upon  casein. 
'An  important  (jucstion  has  been  raised  by  Ufl'elmann, — i.e.,  Are  the 
fWi'ids  aiieurbed  or  used  for  the  development  of  bacteria  ?  The  number 
'if  lurtiria  in  the  npjK'r  jisirt  of  the  intestine  is  less  thau  in  the  lower,  and 
tiiiT  increase  rapidly  Inflow  the  ileoKwcal  valve.  Casein  aufl  sugar,  on  the 
omtrarv,  are  continually  dc<'irasing  through  absorption,  and  do  not  reach 
till'  iarp-  intestine,  the  chief  seat  of  bacterial  devehipment.  The  two  con- 
aant  varieties  of  Isicteria  have  but  slight  nee<l  of  nitrogen,  and  this  is  prob- 
ililyderivixi  from  the  serum  albumen  f(»r  the  bacterium  lactis  aerogenes, 
«i«i  fnitn  the  secretions  of  the  colon  for  the  baeterium  coli  commune.  The 
wall  iiinnlifrof  the  bacteria  in  the  small  int«'stine  indicates  but  slight  need 
of  nil^>^•n  there.  It  seems  probable,  as  Wegscheitler  suggests,  that  the 
|<unn  of  human  milk  is  completely  al)6<irl»ed. 

lie  quick  absorption  of  (flseiu,  and  the  want  of  albuminous  decompo- 
generally  in  the  intestinal  canal  of  sucklings,  which  does  not  appear 


'  ZeiUc'hr.  f.  Klin.  Mod.,  1886. 
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possible  in  the  lack  of  protwlytic  activity  of  the  inilk-fteocs  bacteria,  afford 
tlie  best  explanation  for  the  absence  of  prixlucts  of  albuminous  tlecx)mpo«- 
tion  and  of  the  ficeal  odor  from  the  fieces  of  smcklinps. 

Potentiai  or  Inconstant  Milk-Faeces  Bacteria. — Under  this  head 
are  embraced  all  those  bacteria  which  do  not  jxissess  a  fermentative  action 
upon  any  of  the  materials  in  the  contents  of  tiie  normal  intestine  of  the 
Bucklings.  They  arc  found  only  in  small  nunilK-r,  in<\)nsfantly,  and  with- 
out perceptible  relation  to  the  cliemicstl  composition  of  the  nourishment  in 
tlio  nnrnial  fieces.  They  are  for  tiie  most  part  aen)bic,  and,  so  far  as  tiiey 
develop  at  all  in  the  intestinal  canal,  probably  grow  on  the  peripheral  layer, 
which  etjntains  a  small  amount  of  oxygen.  Corresjionding  to  the  greater 
extension  of  this  layer  in  the  large  intestine,  they  are  found  there  more 
frequently  and  in  larger  quantity,  while  in  tlie  small  intestine  they  ap]x>ar 
to  be  almost  completely  al)sent.  In  sucklings  who  have  suffered  from 
digestive  dist4irbance  and  whose  stools  have  again  liecorae  normal,  they  are 
found  in  larger  quantity.  Tiie  inconstant  bacteria  arc,  as  a  rule,  somewhat 
more  numeruus  in  the  faeces  of  infants  fed  with  cow's  milk  than  in  the 
stools  of  sucklings. 

Es<'hf'rich  isolated  twelve  varieties  of  inconstant  milk-fseces  bacteria, 
of  which  the  nucrocK»cci  were  as  numerous  as  ihc  i)aoilii,  and  the  varieties 
tliat  liquefy  gelatin  as  numerous  as  the  uon-liquefyiug  varieties. 

Two  facts  of  the  greatest  imiK>rtance  are  brouglit  to  liglit  by  Esoheridi's 
investigations, — viz.,  the  remarkable  and  uncxix'ctwl  sinjpiicity  and  uni- 
fornu'ty  of  the  bacterial  vegetation  in  the  healthy  faces  of  milk-fed  infants, 
and  (lie  variation  in  this  v^etation  which  occurs  with  a  'change  in  the 
quality  of  the  diet. 

At  first  glance  it  is  not  ea.sy  to  understand  why,  of  the  manifold  varie- 
ties of  bacteria  that  gain  access  to  the  infant's  intestine,  only  two  should 
develop  there  constantly  and  in  lai^e  number  ;  but  this  difficulty  is  lessened 
when  we  oousiJcr  that  an  orgiuiism  in  tmlvr  to  supply  it-self  with  the  neces- 
sary oxygen  and  food  in  the  intestine  must  be  capable  of  causing  auaerobic 
fermejitatiou  in  tlic  intestiual  contents.  In  liarniony  with  the  simple  and 
uniform  fcNxl  of  niilk-fe<l  infants,  we  find  a  corresjwuding  uniformity  in 
tiieir  iutestinal  bacteria. 

It  is  not  piissible  to  foresee  to  what  clinical  and  thera|)eutic  uses  the 
kuovvJcdge  of  tlic  constant  characters  of  tlie  bacterial  vegetation  in  the 
normal  milk  faxx>s  may  be  put  It  seems  a  justifiable  inference  that  any 
marked  variation  in  tiie  qtiality  of  this  Ijat^crial  vegetation  is  an  expression 
of  some  di.sturbance  in  (lie  alimentary  canal. 

Bacteria  found  in  the  Dejecta  of  Infants  affected  with  Sununer 
Diarrhoea. — As  long  as  the  normal  faeces  were  believetl  to  contain  a  chaotic 
mass  of  all  sorts  of  biicteria,  it  seemed  a  useless  and  unpromising  ta.sk  to 
make  an  especial  study  of  the  likewi.se  cljaotic  mass  of  bacteria  in  the  diar- 
rhceal  stools.  This  point  of  view,  however,  is  now  changed.  With  definite 
information  eonccrniug  the  more  important  and  constant  bacterial  species  in 
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^  mnaal  stools,  it  lias  become  a  matter  of  the  utmost  interest  to  learn 

Vliat  new  species  of  bacteria  appear  in  diarrhoeul  stools  and  what  diauges 

■nr  in  tlit>  normal  bartorial  ve<jftation. 

^^fliK'li  knowledge  may  prove  valuable  in  niauy  ways.  Hitherto  the 
aUidy  of  the  fieol  bacteria  in  pathological  cases  has  had  especially  for  its 
otjeot  the  discovery  of  some  specific  forms  which  might  be  rcpirdtil  as  the 
ctKntial  cause  of  disease.     This  is,  of  course,  a  most  importaut  objci^t  of 

MMTch. 

There  is  also  another  point  of  view  hardly  loss  imjwrtant,  which  is 
\med  ujxm  tlie  fact  that  the  kinds  of  bacteria  found  in  tlie  fiwx-s  vary 
witi)  dw  int(«tinal  contents  which  serve  as  food  for  the  bacteria.  Thus,  we 
liod  a  aharply-defincxl  diUereuce  in  the  bacterial  vegetations  characterizing 
milk  lieoes,  meconium,  meat  fieocs,  fajoes  from  a  mixed  diet,  etc.  In  cases 
uf  sammer  diarrluuii  thcie  are  ai>n<irnial  changes  in  the  contents  of  the 
rtooBcli  and  of  the  intestine,  in  consequence  of  morbid  sei.-retions,  peristal- 
li^and  fermentations,  and  corrr'S|H aiding  to  these  nlmorntal  intestinal  con- 
tonli  we  may  expect  to  find  alinormal  vegetations  of  Ijactcria,  and  it  is 
nHoaaUe  to  suppose  that  some  definite  relations  may  be  discovered  between 
•lliin  forms  of  bacteria  and  certain  definite  diangcs  in  the  int<'stinal  con- 
tWhL  Sndi  a  discoverj'  might  be  of  diagnostic  and  pcrhajis  even  of  thera- 
peutic value. 

It  is  evident  that  great  caution  must  be  usctl  in  assuming  that  any 
ouMd  iT'lation  exists  betwcf^n  strange  forms  of  bacteria  in  the  fn;<x>s  and 
the  fsisting  di.seasc.  Various  interpretations  of  such  a  coincidence  are 
|i«il>i(>.  First,  it  may  be  tliat  the  new  forms  of  bat^teria  are  to  be  re- 
pided  simply  &s  the  necessary  accom)>animcnt  of  the  altered  intestinal 
(oatents,  not  influencing  in  any  way  tiic  disease.  Eveu  upon  this  supjx>- 
atiun  of  their  harmless  sapnt[>iiytic  nature  the  study  of  these  bacteria  may 
prove  of  diagnostic  and  therapeutic  value.  In  ti»e  second  place,  the  new 
fwnw  of  bacteria,  while  not  the  primary  cause  of  disease,  may  by  their 
piwiiM  and  growth  in  the  intestine  cause  a  continuance  and  aggravation 
"ftlif  disease.  For  instance,  we  i-an  ix-adily  supjMise  that  a  gastric  or  in- 
Wiiuil  catarrh,  or  some  abnormality  in  j)cri8taldis  or  secretion,  induced 
primarily  by  error  in  diet,  or  by  heat,  or  hy  some  constitutional  cause,  or 
fiy  unliypienic  surroundings,  may  be  kept  up  and  aggravated  by  the  pres- 
•Wfof  micro-organisms,  whoso  c^mtinucd  existence  in  the  intestine  is  first 
Wnlervd  p«jssible  by  some  abnormality  wliieh  wouhl  he  otherwise  transi- 
•<«.  In  ti»e  third  place,  the  bacteria  may  begin  their  work  outside  of  the 
Mv,  |)y  developing  in  the  milk  or  otlier  ftHxl  taken  by  the  iufant,  and 
•"ttinjf  ubnonnal  pHxluets  of  fermentation  or  decomposition,  jKjssihly  poi- 
•NWKis  (>i<imaine8.  In  tlie  fourth  place,  one  or  more  of  the  species  of  bae- 
foimd  in  the  stools  of  infimts  affected  with  summer  diarrhiea,  and  not 
in  the  normal  sto<ils,  may  Ix;  the  essentia]  and  speeilic  cau.se  of  the 
^iiaae,  in  the  same  sense  that  the  typhoid  bacillus  causes  typhoid  fever  or 
the  anthrax  bacillus  causi^s  anthrax.     It  must  be  admitted  that  without 
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further  proof  of  any  giveu  case  the  presumption  is  agaiust  this  last  suppo 
sition. 

lu  view  of  the  vc'iy  peculiar  ^utilities  wliieh  bacteria  must  possess  ii 
order  to  adapt  tliemselves  to  tlie(X)iHliti()n.s  of  growth  in  the  ht«lthy  infant'i 
intestine,  and  the  preoccupation  of  thefiehl  by  other  baeteria,  it  is  not  likelj 
that  liacteria  which  enter  the  uonnal  intestine  will  be  able  to  displaee  tlu>» 
uornially  existing  tliere.  That  prejiaratiun  of  the  soil  whieh  we  vaguely 
call  predisposition  doubtless  plays  a  most  important  r6le  in  the  sumroei 
diarrluea  of  ehihlreii.  Given  a  favor.ible  .soil,  sueii  as  that  resulting  fron 
gastric  or  intestiual  eatarrb,  or  from  almormalities  in  peristalsis  orsecretioo 
baeteria  whieh  would  fail  to  gain  hjdgemeut  iu  the  healthy  intestine  raaj 
grow  and  by  their  presence  Ix-c-ome  the  most  serious  factor  iu  the  disease. 

The  only  way  to  attack,  with  any  hojie  of  success,  the  privblem  as  U 
the  significance  of  micro-organisms  in  the  diarrlneal  sttnils  of  children,  ii 
to  isolate,  as  far  as  jKissible,  the  various  sfxrles,  at^tHjrtling  to  tlie  mocleri 
bacteriological  metluKls,  whicli  we  owe  to  Kwli.  Tlie  organisms  thus  iso 
lated  nuist  be  studiwl  luorjdiulogically  and  biijlHgiiiilly,  more  esj)eeiallj 
with  reference  to  their  fermentative  and  jmthogenic  ])ro|)erties,  and,  as  tin 
different  varieties  of  bacteria  may  alVcct  the  activity  of  one  another,  it  will  ht 
neeessar)-  to  oliservo  their  ai-tiuu  when  dlH'ercnt  varieties  are  mixed.  Fup 
themiore,  such  organisms  mtist  becom|)ared  with  tliosc  found  in  the  health] 
stools,  and  the  frefjuency  of  their  ]ircsence  in  diarHiteal  st<Mjls,  and  theii 
relation  to  ditl'erent  varieties  of  the  summer  diarrha-a  of  children,  must,  il 
jwssible,  be  established. 

Our  knowlwlge  of  the  bacteria  in  the  diarrhreal  fseees  is  not  so  advance^' 
as  that  in  reganl  to  the  healthy  milk-fieix^  bacteria,  and  iu  the  following 
aeeouut  of  what  has  been  aceomplislie*.!  in  tliis  tlirectiou  it  is  only  intended 
to  give  the  present  state  of  our  information  upon  the  subject,  which  is  bj 
no  means  sufficieutly  matured  to  admit  of  jMisitive  conclusions, 

Hayeni  and  Lesage'  attach  great  impitrtanee  to  a  bacillus  which  thej 
have  separated  from  the  intestinal  contents  and  stools  of  iufauts  aifecte<! 
with  "  green  diarrha-n."  They  distinguish  two  forms  of  green  diarrho-a) 
the  bilious  and  the  infectious.  In  the  former  tiie  green  color  is  de|x?ndeul 
upon  a  retlnntlant  secretion  of  bile  and  upon  the  presence  of  an  abnormal 
quantity  of  bile-eoloring  matter  in  the  stools.  Tiiis  form  apjiears  oi-dinarilj 
between  the  fourth  au<l  the  twenty-fifth  day,  and  is  without  otiier  pheuomeuJ 
of  disease. 

The  infectious  form  is  essentially  different,  the  stools  containing  only  1 
small  quantity  of  bile-iugrctlients  and  having  a  neutral  or  an  acid  reaetiou 
The  green  color  of  the  stools  in  this  form  is  dependent  ujxiu  the  preseno* 
of  coloring-matter  which  is  pitKhieed  by  the  Imcillns  which  is  found  in  tlu 
intestinal  canal  and  stools  of  children  atieeted  with  this  form  of  diarrhoea 


'  I/egage,  Do  lu  Diurrtice  verte  dus  EafuuU  Ju  prumivr  Age,  Bulletin  Mnltoul,  188^ 
xxvi.  10.  ^ 
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The  bacillus  is  a  narrow  rod,  with  ruiiuded  euAs,  from  two  to  three  micro- 
millimctres  long  and  one  micro-millimetre  wide ;  iu  old  cultures  or  under 
conditions  unfavoral>k'  to  its  devolit|)incnt  it  fjniws  in  ionju:  thrrads  (twcntv 
micro-millimotros.).  It  grows  by  division  and  siwix'-forniation,  and  does 
not  liqueiy  gelatin.  Tliw  bacillus  is  esi>ecially  found  in  the  u|j|ier  two- 
\.h.\Tis  of  the  small  intestine,  more  spai-sely  and  in  long  threads  iu  tlie  large 
intestine  and  sto<^)l«. 

Tbc  most  coDspieuous  property  of  the  ba4.'illus  is  the  i>ower  to  produce 
agrpcn  coloring-matter  which  is  soluble  in  water,  and  which  increases  to  a 
still  darker  green  when  exjjosed  to  air.  Tiie  colorinjr-nuitter  is  pnxluced 
in  cultures  on  the  different  nutritive  niwlia.  Iu  aiiimal  cxjK'rinieuts  with 
liii«  Imcillns  liy|)odermie  injections  gave  negative  results.  Injected  into  the 
blood  the  bacillus  apfK-arwl  iu  the  dnixlcnnm  in  from  ten  to  twelve  hours, 
lodaosed,  by  its  inciva.se  iu  the  intcstiiie,  tlie  green  diarrhcea.  Similar 
results  followed  the  injection  of  the  bacillus  directly  into  the  intestine,  or 
wlw-n  it  was  intnx]u<"cd  tln-otigli  tlu'  fixKl  into  the  stomach.  The  experi- 
nmti!  were  sucx-essful  ouiy  witii  su(>Uling  animals.  The  bacillus  is  not 
fiwml  in  water  or  milk,  bnt  s])reads  thnnigh  the  air  from  drying  diapers. 
Tl(c  e}>idemics  of  diarrhfea  in  St.  Antliuny's  Ho.^pifal  date,  each  time,  with 
the  eutraniv  of  a  patient  atfi-cteil  with  green  <liuri-h(ea,  indeiK'ndent  of  the 
time  of  yiar,  and  attackiHl  Ixith  brcji.'st-fed  and  artificially-fwl  ciiihlren. 

Ifciginsky  '  has  separated  from  the  dejecta  of  infitnts  affected  with  "  acid 
dJaHwra"  two  varieties  of  liacteria  wliicli  li<|uefy  gelatin,  one  of  which 
piuliiera  a  green  coloring-niattcr,  and  lie  considers  this  identical  witli  the 
lacilliis  descril)«l  by  Hayem  and  Ix^ige.  As  the  latter  does  not  liqnefy 
IJektin,  it  should  Ih.>  regariled  a.s  a  ditffi'eiit  variety.  'Die  other  barterium 
Aseriiied  by  Bagiusky  is  non-chi-oiuogenic,  and  was  fimiid  constantly  in  the 
diurlMcal  stools.  This  variety  is  quickly  fatal  to  animals,  and  Baginsky 
tliinlts  it  ]>roi>ai>ly  plays  an  iiii])nrtant  fole  in  the  patliogeiu-sis  of  diarrhrea. 

If  this  Ijacilhis  and  the  bacterium  lactis  ai'i'ogenes,  the  constant  liacte- 
Humiif  the  healthy  small  iiitcstiue  of  sucklings,  are  intrwlucetl  at  the  same 
lime  into  gelatin  supplied  with  milk-sugar,  the  bacterium  lactis  aerogenes 
"liow'san  active  development,  with  evolution  of  gas,  while  the  white  lique- 
fying Uu-illus  onlinarily  docs  n<it  dcveloi)  and  Imt  exc«'i)tionally  tan.ses  a 
li'iuefwtiou  in  the  gelatin.  This  led  Baginsky  to  the  opinion  that  the  bac- 
Iwiiim  lactis  aerogenes  phuxtl  under  favoralde  c-onditions  may  jirevent  the 
ITfiwth  of  pathogt>nic  organisms,  and  tliat  in  the  ac» 'tic-acid  ti'rmentation  of 
"lilk-RUgar  caused  by  the  baeterinm  lactis  aerogenes  we  have  a  remedy 
•bich  serves  in  the  infant's  organism  to  ]H'ntcft  tlie  intestinal  wall  from 
ptthogiiiic  bacteria.  But  when  this  feimculation  exccitls  a  certain  degree, 
^^vii  may  liap|>en  in  abnormal  conditions  of  tlie  intestine,  it  destroys  the 
l*t»Tiiim  lactis  aerogenes  and  thus  lays  the  foundation  for  j)atiiological 
prooaacg  of  various  kinds. 


186 


INTESTINAI.    BACTERIA    OF   CHILDREN. 


In  a  Bystciuatic  isolation  and  study  of  tlie  biological  characters  of  the 
iMuteria  flmiid  in  the  dejecta  of  infants  affected  with  summer  diarrhoea,  car- 
ried un  in  the  jiathological  laboratory  of  the  Johns  Hopkins  University,' 
I  have  isolatetl  f'urfy  varieties  of  Ijactcria  from  the  dejecta  of  thirty  infants, 
eleven  of  wliom  had  cholera  infantum,  fourteen  catarrhal  enteritis,  and  five 
dysentery.  Tliesi'  cliildrcu  were  all  seriously  sick,  especially  the  cases  of 
cholcm  infantum  and  dy.scutery. 

The  bacteria  found  in  these  cases  presented  nmuy  points  of  difference 
from  the  bacteria  in  the  healtliy  milk  fie<x>s  of  infants.  Xot  only  was  a 
greater  variety  of  bacteria  found  in  individual  cases,  but  most  of  the  cases 
contained  one  or  more  varieties  not  found  in  others. 

This  great  variation  of  the  Ijacterial  vegetation  in  the  diarrh«?al  fseces 
affonis  some  estimate  of  the  time  and  lalx)r  retjuinxl  for  a  proper  under- 
standing of  them,  and  still  more  of  the  great  importance  of  avoiding  hasty 
oonclusions  in  regard  to  their  significance.  It  seems  an  endless  task  to  iso- 
late and  study  all  the  varieties  of  bacteria  contained  in  the  diarrha'al  fieccs 
that  can  be  cultivated  even  with  our  present  nutritive  niwlia. 

The  greatest  nural.Mjr  of  varieties  of  bacteria  were  found  in  the  eases  of 
cholera  infantum;  a  larger  niinil>er  in  catarrhal  enteritis  than  in  dysentery; 
and  the  smallest  uumijcr  in  the  healthy  child  usetl  for  control,  only  one 
variety  being  found  there;  but  the  actual  numlier  of  individual  bacteria  in 
the  healthy  milk  fajces  is  as  great  as  in  that  of  the  dinrrh<eal  fieces. 

Eight  varieties  of  Ijacteria,  tlie  largest  number  isolated  in  any  single 
case,  were  found  in  each  of  four  cases. 

The  tlilFercn**  in  the  ninnlnn'  of  varieties  of  bacteria  found  in  the  fseocs 
docs  not  necessarily  indicate  a  similar  difference  in  the  intestinal  canal.  lu 
the  diarrhteal  fieces  which  come  fnini  the  upper  as  well  as  the  lower  intes- 
tine and  are  dischargeil  at  such  sliort  intervals  that  no  considerable  delay 
can  occur  in  any  ]uirt  of  the  eannl,  the  conditions  are  more  favorable  for 
obtaining  representations  tnnu  all  portions  of  the  canal  than  is  the  case  in 
the  dysenteric  discharges,  which  come  chiefly  from  the  lower  intestine,  and 
in  the  healthy  fax-es,  wliicli  are  \'oidetl  once  in  twenty-four  hours  and  are 
pix>bably  rctaini-d  in  the  colon  snilicicutly  long  to  cause  the  death  of  many 
bacteria  which  cannot  exist  for  a  long  time  in  the  large  intestine. 

Nor  is  it  claiinetl  that  the  cultures  ubtafued  represent  absolutely  all  the 
varieties  of  bacteria  contained  in  the  fieccs,  as  the  bacteria  may  not  be 
equally  distributed  through  the  fseces,  and  their  colony  growth,  esjiecially 
n)Kjn  agar,  to  which  we  are  limitcil  in  this  climate  dnriug  the  gi-eater  por- 
tion of  tlie  summer  for  plate-cultures,  is  not  always  ilistinctive  enough  to  be 
recognized.  Moreover,  not  all  the  liactcria  present  in  the  fieces  will  grow 
in  our  ordinary  culture-media. 

The  Itacteria  in  the  diarrhceal  (acea  diffio-  from  the  inconstant  varieties 


'  A  Study  of  some  of  the  Bacteria  found  in  the  Dqecta  of  Infnnl«  affected  with  Sum- 
mer Diarrba>u,  Trans.  Ninth  Internntiunal  Med.  Congrea,  vul.  lii.,  1887. 
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fouDiI  bjr  Eschcrich  in  the  healthy  milk  fseccs.  In  the  latter  \'arieties  of 
micTuoocci  ore  as  numerous  as  tliose  of  bacilli,  and  the  liquefying  as  nu- 
menius  as  the  non-liquefying  varieties.  Cliromc^nic  l^cteria  also  oeeur 
frequently.  Of  the  forty  varieties  of  bacteria  isolated  from  the  diarrhceal 
fiecn  only  one  was  a  microcooeus,  seven  were  liquefying,  and  none  were 
dironogeuic  bacteria.  Cultiu^  test  failed  to  identify  any  variety  with  the 
lOHinHtant  bac^teria  found  by  Esclierioh. 

The  cwnstant  or  obligatory  bacteria  of  the  healthy  milk  fceces  do  not 
dJMppear  in  the  diarrhueal  fasces. 

The  bacterium  coli  commune,  or  varieties  of  the  colon  group  of  bacteria, 
•we  found  in  all  cases  of  diarrhcea,  but  not  in  the  largely  prwlumlnatiug 
fiinnas  is  the  case  in  the  healthy  milk  fieces,  and  apiJcared  to  diminish  in 
Bumber  according  to  the  severity  of  tlic  disease.  They  were  not  found  in 
IIk  dysenteric  discharges. 

The  bacterium  lactis  aerogcncs  appeal's  more  frequently  and  in  latter 
IDinlter  in  tlic  diarrhrral  than  in  the  healthy  milk  fieces,  and  was  found  in 
iMM  but  not  in  all  of  tlie  cases. 

No  variety  of  bacteria  has  lieen  found  which  bears  the  relation  of  oon- 
Kl»nt  or  obligatory  Imcteriuni  to  the  diarrlnval  and  dysenteric  discharges 
which  the  colon  bacterium  Iwai-s  to  tlie  hciiltliy  milk  fseces.  Many  of  the 
vtricties  of  bacteria  were  found  only  on{^e,  while  others  were  discovered  in 
t*o  or  more  cases,  but  no  variety  was  found  iu  a  sutficieiitly  large  number 
of  aeea  to  be  of  importaiK«  from  tiiat  fact  alone. 

Bacteria  belonging  to  the  protcus  group  were  the  most  frequent,  and 
*m  limited  to  the  more  serious  cases  of  cholera  infantum.  Varieties  of 
this  ^up  wax;  found  in  seven  of  the  eleven  cases  of  cholera  infantum, 
pnjtcus  vulgaris  in  three  tases,  and  a  vai'iety,  which  I  have  designated 
lanlltu  A,  iu  four  cases. 

Bacillus  A  produces  the  swimming  colonies  in  gelatin,  but  differs  from 
ffWt'UB  vulgaris  in  coagulating  milk  with  alkaline  i-eactioii,  in  the  growth 
fl  {wtato,  and  in  liaving  a  nearly  uniform  morpliology.  It  is  a  narrow 
WilluH,  with  rounded  ends,  varying  in  length,  but  with  an  as'erage  size  in 
fruilj  cultures  of  three  micro-millimetres  long  ami  scveu-tcnths  of  a  micro- 
willitnetre  wide.  The  bacillus  is  motile,  liquefies  gelatin,  aud  renders 
(ligiidy-iund  milk  alkaline,  pnxluciug  a  gitlatitious  coagulation  with  alka- 
line reaction.  It  grows  readily  in  agar;  in  .stab  cultui'es  tlie  surface  is 
oiVfnd  in  a  few  days  with  a  ntsirly  colorless  scum,  and  iu  the  depth  is  a 
<'<"li<iite  and  luxuriant  stalk  corres|Mjiiding  with  tlie  line  of  insertion  of  the 
plwimun  uettlle.  Agar  colonics  are  round  and  bluisli  white  and  nften  dif- 
f^4  tJiMUgh  the  agar;  aligiitly  niagnifiwl,  the  colonies  are  light  i)rown, 
*iili  iodistinct  borders. 

The  presence  of  meinlH'i's  of  tlie  proteus  group  of  liacteria  in  a  largo 
Ifojxirtioo  of  the  most  serious  cases  having  symptoms  of  choleni  infantum, 
■  "Jliptw,  iitU|ior,  vomiting,  aud  frequent  watery  and  offensive  stools,  is 
M  witiiuot  significance. 
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Escherich  fouud  tlte  protcus  vulgaris  in  the  meconium,  but  he  did  not 
find  any  of  tiiis  group  in  tlie  h(>althy  milk  fiec-os.  In  the  healthy  suckling 
the  albuminous  iutrrr'dir'iits  of  milk  are  probably  soon  ahi9orl)ed  and  remain 
but  a  slioit  time  in  tiie  intestine. 

According  to  Hanser,  the  protcus  group  of  bat-teria  do  not  grow  in  the 
so-K-alled  normal  solution,  and  seem  to  i-e<juire  highly-orgauizetl,  esjiorially 
all)umiiiuii.s,  fompounds.  Tliey  exeite  imtrefaetiou  in  animal  tissues,  with 
the  development  of  a  serious  jwison  and  evolution  of  stinking  gas,  and,  on 
aceoimt  of  tfieir  wide  distrilMitiim  and  frequent  occurren<«,  belong  to  the 
most  important  and  common  putivfaotion-exciters. 

Pathogenic  properties,  as  manifested  in  exixriments  upon  the  lower  ani- 
mals, a]>j)eare<l  very  marked  in  this  group  of  l)acteria.  Milk  cultures  of 
bidllus  A  fe<l  to  mice  and  guinea-pigs  rt«nlted  fatally  in  every  case,  death 
occurring  in  from  one  to  eight  days.  Autojisies  revcsiled  nothing  abnormal 
except  a  certain  degree  of  emaciation.  The  Ijacilhis  was  foimd  by  the  cid- 
tnre-test  in  tlie  stumacli  and  intestine  of  all  the  animals,  and,  as  a  ndc,  in 
greater  nuinher  in  the  small  than  in  the  large  iuti'stiue.  It  wsls  also  found 
in  some  cases  in  other  organs,  e.sjM?cialIy  the  kidney.  In  all  the  animals  to 
which  the  milk  cultures  were  fe<l  moiv  or  less  stujinr  was  j)r<Kluced. 

BMnill(»n  cultures  of  bacillus  A  eigbteeu  days  old,  when  sterili/wl  by  the 
interrupted  method,  and  injectctl  in  small  quantity  (one-half  cubic  centi- 
metiv)  into  the  jugular  vein  of  rats,  resulted  in  death  in  from  two  and  a 
half  to  five  hours.  A  small  quantity  of  an  cightnlays'  agar  culturt?  put 
into  one  cubic  centimetre  of  sterilized  water  and  one-half  of  this  injected 
into  the  jugular  vein  of  rats  was  without  results.  From  this  it  a})|)ear8 
that  the  patliogenic  pro[K'rties  of  Iwicillus  A  reside  in  its  power  of  pro- 
ducing injurious  pnnlncts  in  albuminous  compounds. 

Diarrhoea  was  not  a  prominent  symptom  in  the  animals  in  which  experi- 
ments were  made,  a  jirououufi'd  diarrluca  lK>ing  observ<yl  in  onlv  one  case. 

Bouillon  or  liquefied  gelatin  cultures,  two  weeks  old,  of  a  bacillus  ap- 
parently ideutical  with  protcus  vulgaris,  injected  into  the  ear-vein  of  ral>bit8, 
rcsultiHl  in  death  in  from  two  to  twenty  hours.  Active  diarrhoea  owurred 
a  few  hours  after  the  injwtion  in  a  numlxT  of  the  nibbits,  but  not  in  all  of 
them.  Drowsiness  and  accelerated  breathing  were  prominent  symptoms  in 
all  cases,  and  in  some  the  drowsiness  was  prt'<'e<li><l  Uy  restlessness.  Similar 
cultures  injected  into  tlie  intestine  aller  the  alxlomcn  had  been  opened  in  a 
bath  of  nonnal  salt  solution  at  38°  C,  Sanders-Ezn's  method,  caused  active 
rhythmic  and  jKristaltic  contractions. 

Another  bacillus  having  markcil  pathogenic  projierties  in  lower  animals 
wa-s  found  in  four  very  serious  cases  of  cholera  infantum.  It  is  a  small 
bai'illus,  with  roundel  ends,  from  one  to  two  raicro-millimtrtres  long  and 
one-half  micro-millimetre  wide,  and  liquefies  gelatin  rapidly.  Stab  cul- 
tures are  liquctitd  along  the  line  of  insertion  of  the  platinum  needle, 
trumpet  shape;  the  liquefied  wilonies  are  uniformly  granular.  It  grows 
luxuriantly  on  jjotato  with  a  light-yellow  color  when  fresh  and  a  slight 
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piok  tint  as  the  culture  grows  older.  Bouillon  cultures  of  this  bacillus 
injwliil  into  the  ear-vein  of  rabbits  rosultetl  in  death,  and  iiijeetwl  into 
tlt»  intt«tine  by  Sanders-Ezn's  method  caused  rhythmic  and  jxristaltic 
(MtwtioDs. 

The  other  varieties  of  bacteria  with  which  experiments  were  made  ou 
lower  animals  did  not  show  any  dei-idcd  pathogenic  properties. 

Tiic  liw'teria  isolate*!  fn>m  the  diarrh<eal  t'unx'f>  do  uut  multiply  in  ordi- 
Hqr  hydrant- water,  and  retain  an  active  develotimental  ctnidition  but  a 
Aart  time  after  Ix-ing  ))la<etl  in  it.  Water  iniK-tilated  with  the  diffeivnt 
vuietics  failed  to  pive  cultures  iu  any  case  atler  forty-eight  liours,  and  in  a 
ptti  number  of  teases  after  twentj'-four  hours. 

.Ail  the  varieties  thrive  and  many  prwluce  important  changes  in  milk. 
Smte  cause  coagulation  with  acid  reaction,  s<.ime  render  it  acid  without 
otainilation,  some  alkaline  without  coagulation,  and  others  change  slightly- 
«iid  milk  into  alkaline  and  tlicu  coagulate  it  with  alkaline  rraction.  Some 
duse  milk  to  lx>come  a  trau.sparctit  fluid  without  coagulating  it,  while 
(itbcrs  prcxluoe  this  change  after  first  coagulating  the  milk.  Seven  varie- 
ties ill  u<ldition  to  the  l)acillus  lactis  aerogenes  prcKluce  active  fermentation 
iomilk,  but  the  nature  of  the  fermentation  has  not  yet  been  aseertaiuc*!. 

Milk  undergoes  a  considcnil>lc  change  in  niicroscopical  aj>|ii'arancc  iu  a 
ihort  time  when  inoculated  with  certain  varieties  of  bacteria,  while  with 
no  change  is  perceptible  for  weeks. 

Fresh  milk  e.\amini>d  under  the  mIcr()seope  shows  only  oil-globules 
llaUing  in  a  colorless  fluid.  When  sterilized,  kept  for  weeks,  and  then 
eianiined,  no  difference  is  oljscrvwl  Ik'voiuI  a  girater  tendency  of  the  oil- 
globules  to  run  together,  and  in  very  old  specimens  a  few  crystals  or  fatty 
acids. 

Fresh  sterilized  milk  inoculatc<l  with  bacterium  lactis  aerogenes  and  kept 
in  the  thermostat  forty-eight  hours  shows  under  the  niicniscfijie  a  consid- 
««bk' (juantity  of  fine  granular  matter  of  yellowish-brown  a[(pcarance,  and 
«l  tin- same  time  a  diminution  in  the  quantity  of  oil-globules:  four  to  six 
days  later  little  is  to  \ye  seen  but  this  granular  matter  and  the  Iwctcria,  only 
» fw  i)il-globules  iK'ing  present.  If  a  small  ijuantity  of  bile  is  addwl  to 
thf  milk  no  difference  is  observed  from  the  )iiirc  milk  cultures,  but  the 
idditiun  of  a  large  quantity  f>f  bile  rcfjiiircs  a  longer  time  for  the  disap- 
peiraiKv  of  oil-globules  and  tlie  deposit  of  gniuular  matter.  This  granu- 
lir  matter,  probably  the  casein  of  milk,  is  dissolved  by  caustic  jMjtash,  and 
'niotwdoR-d  black  with  osinic  acid.  Several  other  varieties  have  a  siuiilar 
'"wt  U|X)n  the  microscopical  api>carance  of  milk,  and  in  one  variety  the 
"laiigos  ap])ear  to  be  hastened  by  the  addition  of  bile.     With  otiier  varie- 

little  if  any  difference  is  observer!  even  after  a  considerable  time  has 
>|ised. 

Bile  is  not  destructive  to  the  bacteria  found  in  the  diarrha?al  fteeea. 
Most  (if  the  varieties  of  bacteria  isolatetl  were  introthueil  into  pure  bile 
taken  Mrith  aseptic   precautions  from   the   gall-bladdere  of  freshly-killed 
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d(^,  and  from  this  cultures  of  each  variety  were  obtained  after  the  Ule 
had  remained  several  days  in  the  thermostat 

The  yellow  color  given  to  milk  when  bile  is  added  is  affected  differ- 
ently by  the  different  varieties  of  bacteria.  Bacterium  lactis  aSrogenea 
gives  a  bright  yellow  color  to  the  mixture.  Some  varidiee  reduce  the  bile 
coloring,  giving  a  whitish-gray  or  white  color  to  the  mixture.  Some  give 
a  brown  color,  and  others  show  no  difference  fipom  the  controL 

^s  far  as  the  biolc^ical  characters  of  the  bacteria  in  the  dianliceal  stools 
of  infants  have  been  studied,  it  appears  that  not  one  specific  kiod  but  many 
different  kinds  of  bacteria  are  concerned,  and  their  action  is  manifested 
more  in  the  alteration  of  the  food  and  intestinal  contents,  and  in  the  pro- 
duction of  injurious  products,  than  in  a  direct  irritation  upon  the  intestinal 
wall. 
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.Definition. — A  delayed  expulsion  of  ftecal  matter,  a  retention  of  in- 
Wilul  pxcrementitious  siibstancx's  beyond  tlie  normal  jieritxl,  infroqiient  or 
incomplete  alvine  dischai^es,  or  a  scarcity  or  complete  al>aenc<e  of  ftecal 
ew-iiatioDS.  Constipation  is  only  a  relative  term,  and,  accortling  to  .some 
aulluirilie*,  should  not  be  confounded  witli  eostivene.ss,  vvliicli  is  merely 
MMly  fieccs.  It  ia  frequently  a  jwrt  of  the  phenomena  of  disease,  and 
ffbiic  in  many  cases  it  produces  iiatbological  lesions,  iu  other  cases  it  even 
<i<ies  not  give  rise  to  any  morbid  eoiiditious,  but  is  present  in  those  who 
tDJoy  a  wmfortable  degree  of  Imilth.  It  has  been  suggested  that  those 
iiving  a  tendency  to  constipation  are  more  apt  to  citntract,  from  accidental 
or  slight  laiLses,  a  habit  which  is  attendeil  with  patliohjgieal  results. 

Const ijiat ion,  then,  is  not  so  much  a  di.«ea-<e  in  itself  as  it  is  a  symptom 
rf  vtrious  morbid  conditions.  It  is,  therefore,  exceedingly  difficult  to 
this  condition  in  children  ;  for  oftentimes  it  is  merely  a  trivial  affair, 
at  other  times  it  not  only  is  serious,  profoundly  affecting  the  patient 
«l  once,  and  remotely  other  organs  and  the  general  nutrition  of  the  entire 
Wf,  but  jeopardizes  life  itself. 

History. — The   inconveniences  and  danger  of   the  constipated   habit 

*wi>  ri^cogniaed  by  the  early  authors.     Hipjiocrates  pointed  out  many  of 

klhological   results  prodticwl  by  the  difficnhy  we  are  considering,  and 

lM>ns  of  relief  suggested  laxatives,  injections,  and  supiwjsitorie.s.  Cel- 
BH  twl  otiicrs  also  mentioned  the  subje<'t.  Very  little,  however,  has  thus 
firbeen  written  regarding  the  constipation  of  chihlren.  In  some  of  the  most 
c^ustivc  works  on  })efliatric.s  published  ten  and  twenty  years  ago,  hardly  a 
pWgniph  is  devoted  to  the  subject.  This  is  true  res])e<'ting  the  works  of 
«if  eminent  countrimen  Prof.  J,  Lewis  Smith  aud  Drs.  Meigs  and  Pc])|)cr, 
«ltlioujr|i  in  Prof.  .Smith's  Ia<t  wlition,  188G,  we  find  probably  the  most 
vaJiahlf  article  on  the  subject  in  the  English  language.  It  is  true  alsocon- 
WTiing  the  great  work  "  Maladies  des  Enfants,"  by  the  French  authorities 
Barthcz  and  Rilliet  (ed.  1861),  and  even  in  German  literature  on  sick  chil- 
dfrn  the  subject  is  hardly  mentioned.  In  Gerhardt's  Handbook  we  do  find 
1  article  of  eleven  pages  by  Widerhofer,  but  in  the  Archiv  fur  Kinder- 
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JwUkunde,  the  publication  of  which  was  commenced  in  1880,  not  a  single 
complete  article  lias  a|)pcared. 

Tliere  are  tvrtaiii  anatomical,  physiological,  and  dietetic  reasons  for  con- 
stipation in  children  that  do  not  exist  in  the  adult. 

Anatomy. — T!ie  small  iiiti'stitit-  is  iflatively  longer  and  its  calibre 
smaller  in  the  eiiild  tluiii  iu  the  adult.  The  walls  are  also  thinner  and) 
weaker.  The  ascending  and  the  transverse  colon  are  shorter  conifjared  with] 
tlie  adult,  and  the  descendinjj  iKirtion  it*  longer.  A  larger  number  of  eurvcal 
and,  possibly,  angk-s  are  formed,  Ixraiisc  of  pressure  from  above  by  the  liver, 
which  is  larger  in  the  ehild,  and  of  the  contracted  condition  of  the  jwlvis,! 
which  is  well  known  to  be  smaller  tliau  in  the  adidt.  Tliese  anatomical' 
peeidiarities  give  less  space  to  the  intestinal  tract,  and  in  some  rases  really 
represent  an  etittlogical  factor  in  causing  constipation.  The  jK-ristalticj 
movements  in  Isibies  are  slight,  because  of  the  iniperfectly-develo|K'd' 
muscular  structure.  As  a  child  devehips,  Ixith  peristaltic  an<l  muscular' 
tones  are  increa.sed.  Anotfier  anatomical  piH'uliarity  in  the  lower  bowel] 
which  induces  coustijMition  in  children  is  the  deep  cul-de-sac  which  thel 
sigmoid  flexure  forms  before  it  enters  the  iwtum.  This  |M'culiarity  pre- 
disjwses  to  fa'cal  accumulations.  One  authority,  Gcrhardt,  says,  however, , 
that  the  sigmoid  flexure  does  not  make  the  deep  and  great  anterior  and  back-'j 
ward  curves  which  have  been  represented  l\v  some  authoi-s.  \ 

According  to  Jatxilii,  the  length  of  the  intestinal  tract  in  children,  with 
its  tendency  to  overlap  and  elongate,  is  a  cause  not  only  of  c«nsti]«ition,  but 
also  of  the  more  serious  surgical  difficulties,  such  as  intussusception,  etc. 
Treves  has  recently  pointed  out  the  anatomical  changes  in  the  colon  tliat'l 
almt>st  always  attend  chronic  constipation. 

Physioloery. — In  a  healthy  cliild  tJie  mother's  milk  is  mostly  absorlx^' 
and  a.ssimilated,  leaving  but  a  snuill  residue,  and  the  amount  of  material 
evacuate<l  lias  some  relation  to  the  amount  taken  into  the  system.     Tliej 
albumen  of  milk  is  nearly  all  digested  in  the  .stomach  and  Injwels  of  the 
child,  and  from  this  very  prwess  we  liave  a  physiological  cause  of  constipa-ij 
tiou  in  children, — faxal  matter  existing  in  such  small  amount  that  intestinal^ 
peristalsis  is  not  excited.     In  older  children  and  adults,  if  constipation  ha» 
not  become  habitual,  tiie  rectum  is  usually  empty.     When  defecation  i^ 
regidar,  the  ficral  tnass  descends  into  the  rw^tinn  and  j>rtxluccs  the  uneasy 
sensations  which  precede  a  heidthy  evacuation.     If  this  call  is  not  heedi'd,' 
a  reverse  jx-ristalsis  is  excited  in  the  walls  of  the  rectum,  and  the  ftecnl 
matter  is  returned  to  the  sigmoid  flexure.     If  this  negle<'t  becomes  habitual, 
the  return  to  the  upper  bowel  does  not  take  jilaa',  and  an  awumulation 
follows,  with  all  its  atter.dant  evils  to  pelvic  circulation. 

In  infants,  on  awonnt  of  the  pasty  condition  of  tlic  intestinal  matter, 
it  seems  normal  for  the  rtrttnn  to  contain  more  or  less  e.xcrementitious  ma-' 
terial,  which  explains  in  some  d^ree  the  numljer  of  daily  evacuations  from 
the  Ixnvels  which  must  be  regardetl  as  natural  in  the  infant  or  child.  ' 

What,  then,  constitutes  constipation  in  an  infant  ?     This  is  a  diiBcull 
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^Hfttn  to  answer,  and  it  appeal's  to  me  that  only  by  observing  the  charac- 
FStfif  the  psiJBagcs  and  notinj^  the  growth  of  the  chilt]  aiu  we  intelligently 
L^nilv.  One  evacuation  each  day,  in  a  small  iiutnljer  of  aises,  may  be  suiti- 
nllti  but  fret^uently  where  this  is  the  hal)it  some  of  the  deleterious  results 
F of  wnslipation  will  be  noticed.  On  the  other  hand,  we  have  fr(((iieutly 
M0i  from  three  to  four  movements  each  day,  and  linve  found,  by  actual 
Mnt  (if  the  child,  a  normal  increase  from  weeit  to  week,  with  every  other 
f  indicatiun  of  good  development.  From  one  to  four  passages  each  day, 
rtSco,  wooid  be  regarded  as  normal.  Deviations  from  the  normal,  such  as 
I  ID  waouation  every  time  a  napkin  is  changed  during  the  first  year  of  infiuit 
I  liir,  to  a  pssssge  once  in  seven  or  eight  days,  and,  in  the  older  literature, 
■MlKk.'  paarage  once  in  several  mouths  or  even  in  a  year,  liave  lufu  noted. 
R'fNdnal  increase  in  weight  and  a  general  good  condition  of  nutrition 
[  tDUst  be  our  guide  in  deciding  this  question. 

Constipation  is  undoubte«lly  more  fre<|uent  in  arliilts  than  in  children, 

but  the  habit,  with  all  its  attendant  evils,  is  more  fatiuent  in  children  than 

I  one  wonid  suppose  from  the  meagre  literature  on  tlie  subject.      Exactly 

I  «lKTr.  in  diildren,  constipation  commences  to  be  pathological  is  a  ditHcult 

I  point  to  decide. 

,\ftf'r  con.iiderable  study,  I  have  come  to  the  following  conclusions  in 

llngard  to  what  should  be  consideretl  normal  evacuation  of  the  bowels  in 

|npit8  iind  children.     In  infants  it  is  (lerfcctly  natund  for  at  least  tiirce  or 

^■Fn'acuations  of  the  bowels  to  take  place  daily  ;  and,  vie\ved  from  this 

ttodanl,  a  nursing  child  having  only  a  single  passage  each  day  wouhl  be 

in  Ml  ttlmomial  <'<>ndition.    Between  the  first  and  the  second  year  it  is  normal 

f'iriwo  movements  to  take  place  daily.     At  tiie  beginning  of  the  swond 

I  yew,  usually  both  movements  from  the  bowels  and  the  bladder  become  vol- 

nntanr;  yet  o(vasionalIy  we  find  children  within  the  first  year  who  regulate 

vcn'  (iu'rly  these  functions,  and  later  on  in  a  cliild's  life  we  find  them  taking 

tiD  iJiinily  petndiarities.     In  all  proljability,  what  we  call  family  pcx-uliari- 

iidiir  hereditary  tendencies  are  due  more  to  neglect  of  the  proper  attention 

(wants  or  habits  of  children,  or  to  the  periK?tuation  of  a  family  habit 

Dtinually  giving  and  taking  purgatives.     In  every  case  it  is  necessary 

jaotonly  to  inquire  as  regards  this  family  p<>eHliarity,  but  also  to  consider 

Ibediararter  as  well  as  thi-  fit>riuency  of  the  intestinal  discharges. 

frtqutnet/. — Nearly  all  children  suffer  in  some  degree  from  con8ti|jation. 
Ht  i« "an  unpleasant  and  not  rare  occurrence."  Some  authorities  state  that 
ill  isonp  of  the  commonest  disonlers  of  early  life.  In  many  cases  it  is  only 
[■  tnuwicnt  difficulty,  while  in  others  it  is  a  malady  which  will  follow  its 
Utle  victim  through  the  entire  period  of  childhood,  affix^ing  not  only  its 
liealtii  and  comfort,  but  also  its  future  develo|)ment. 
ftiterfiTence  with  normal  peristalsis,  which  may  come  from  many  causes, 
«^ill  prnduw  miwt  remarkable  variations  in  the  normal  evacuations  as  well 
••  in  the  nutrition  of  the  child. 

Qwintity  of  Faeces. — According  to  Bouehai-d,  a  baby  passes  about  two 
Tou  III.— 13 
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and  a  half  ounces  of  fsecal  matter  daily.     This,  in  proportion  to  its  weight, 

is  much  more  than  is  evaciiati-d  by  tho  adult.     In  the  middle  part  of  child- 
hcHjd  the  itito.stiiial  jmssagcs  beccjme  more  lilce  those  of  the  adult,  although 
mudi  di'iH'udfl  upon  the  diet.     A  larger  antount  of  food  relatively  is  taken 
by  a  child  than  by  an  adult.     It  is  not  retained  in  the  bowels  as  long  as  in  fl 
the  adult ;  ronsequoiitly  less  time  is  given  for  its  absorption.     It  is  a  well-  ™ 
known  fact  that  wliile  tlie  foful  is  in  the  stomach  aud  intestinal  tract  of  a 
child  absorption  is  rapiil,  and  tlie  freccs  of  children  suffering  from  oonsti-  ■ 
pation  are  almost  always  dried  or  changed  in  a  very  remarkable  manner. 

Etiologry- — In  the  fuvt  place  we  will  consider  more  particularly  the 
causes  of  constipation  in  infants  at  the  breast,  then  in  older  children. 

Besides  the  anatomicsd  and  ])hysiologi«il  jHX-nliarities  which  I  have 
already  enumerated,  and  the  mechanical  obstructions  and  congenital  mal- 
formations mentioned  elsewhere,  there  are  many  causes,  more  jmrticularly 
relating  to  the  diet  of  c'liiidren,  which  piiKhicc  constifiation.  First,  a  con- 
stipated liabit  on  tlie  jiart  of  tlie  mother  frequently  has  to  do  witli  the  con- 
stijjation  of  the  child.  The  mother's  milk  sometimes  contains  too  much 
casi'in,  or  too  little  sugar,  and  in  other  cases  is  so  thoroughly  digested  that 
but  litllc  residue  ivniaius  and  constipation  ensues. 

.\  sluggish  condition  of  the  muscular  coat  of  the  intestine,  a  diminution 
in  the  secretions  cither  from  the  mucous  membrane  or  from  the  glandular 
apparatus,  and  inijiroper  f<jixl  are  other  causes,  to  which  may  be  added 
the  imperfect  nuisciilar  dcvck>t>ment  in  fwble  and  d<'licate  children. 

In  onler  that  there  shall  be  a  free  and  normal  movement  of  the  bowels 
there  sliouM  l>e  ctuisidcmlile  fiecal  matter  in  tlie  c<ilon  :  not  only  must  we 
have  automatic  peristaltic  action,  but  there  should  l>c,  it  apfiears  to  me,  tlie 
stimulus  which  ctmies  from  an  adetpiate  amotmt  of  ftecal  matter.  It  is  use- 
less, then,  to  expect  a  movement  of  the  bowels  within  several  hours  follow- 
ing free  catharsis. 

An  inflammatory  condition,  causing  more  than  the  usual  amoimt  of 
cedema,  producing  a  constnction  of  the  circular  fibres,  may  take  pLnce  and 
cause  constii>ation.  This  form  of  constijiation  simulates  stenosis.  To  dif- 
ferentiate, one  should  rcmeuila'r  that  if  vomiting  takes  place  It  will  not  be 
of  the  stercoraewnis  variety. 

Artificial  fcHrds,  including  condensed  milk,  in  many  instances  pnxlnce 
diarriicea,  but  in  other  cases  give  rise  to  constipation  ;  and  any  food  which 
is  alworbcd  quickly,  leaving  little  or  no  residue,  will  pnxluce  this  condi- 
tion. To  obviate  this,  if  water  has  been  used  as  the  diluent,  oatmeal-water 
should  he  substituted. 

In  older  children  a  solid  food,  or  vegetables  with  a  large  residue,  or 
fruits,  such  as  l)ananas,  with  an  insufficient  amount  of  lii]uids,  in  connection 
with  a  condition  of  the  bowels  favoring  retention,  are  frequent  cau.ses  of 
constipation.  Over-stimulation  and  consequent  atony  of  the  bowel,  whether 
from  coarse  food,  fn>(juent  pui^tions,  or  large  enemata,  are  causes. 
D       Among  other  articles  of  food  which  may  produce  constipation  arc  rice, 
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tiTow-root,  boiled  milk,  and  tea.  Im^taction  of  the  bowel,  more  particu- 
larly in  the  lower  part,  may  take  place  from  a  variety  of  causes,  such  as 
bw  masses  of  hardened  fseoal  matter,  fig-pits,  and  stoues  from  fniite.  It  is 
U-licvtd  tliat  intefltinal  worms  (generally  the  lumbricoids)  will  give  rise  to 
iLc  ormditioD  described. 

Deficient  intestinal  soc-retion,  by  producing  a  hanl  and  pebbly  condition 
of  the  fiecal  ma^  by  the  time  it  reai-hea  the  colon  and  rectum,  causes  con- 
jn.  Where  there  is  a  deficiency,  jwrticiilarly  iu  the  bile  or  other 
MentiooB,  and  articles  of  fmnl  which  cause  fermentation  are  taken,  an  enor- 
mous accumulation  of  gas  may  take  i)law,  producing  not  only  constijjation 
bat  sometimes  convulsions. 

Eutssive  perspiration,  either  in  ttie  course  of  diseases  or  pnxluced  by 
tiit'arliiin  of  baths  or  drugs,  may  also  be  a  cause  of  constipation. 

All  kinds  of  mtxlicines  administered  to  quiet  pain  or  restlessness,  whether 
ilxxl  by  the  physician  or  given  surreptitiously  by  the  nurse,  are  con- 
ng.  The  same  may  be  said  of  numy  of  the  tonics  which  contain 
«stringi*nt«,  particularly  tannin  ;  and  one  authority  speaks  of  toys  contain- 
ing loul  as  a  possible  etiological  factor.  In  this  connection  I  should  add 
loo  free  use  of  ajx'rient  medicines,  producing  over-stimulation  and  sub- 

nt  enfeeblement  of  muscular  activity. 

Ail  local  diseases  of  the  rectum,  as  fissures  and  hemorrhoids,  producing 

painful  passages,  pre<Jisj>ose  to  ajnstipation.     The  child  delays  its  normal 

noveraent  from  dread  of  stool  on  account  of  pain,  and  soon  there  results 

ition  of  the  lower  bowel  from  accumulatioo,  which,  although  secondary, 

pndooes  the  malady  uuder  consideration. 

A  neglect  to  inculcate  a  habit  of  regularity  in  going  to  the  closet,  the 
U«  modesty  which  is  frequently  felt  by  young  gii'Is,  the  inactivity  of  in- 
door life,  and  a  want  of  exercise,  induce  constipation.  In  young  girls  eub- 
jert  to  constipation  we  almcjst  iavarial>ly  find  aiia'mia  and  neuralgia. 

(xmstijMition  also  arises  from  iicrnia,  intussusception,  iiitotinal  obstruc- 
tion from  carcinoma,  and  congenital  malformations  of  the  rectum.  It  may 
Ixmiucd  by  chronic  peritonitis,  by  tumors,  and,  iu  the  female  child,  by  a 
frtniflexed  uterus. 

Wc  may  also  include  the  constipation  which  occurs  in  meningitis,  in 
myelitis,  in  hydrocephalus,  and  in  micro-ccplialie  children.  The  Ixiwcls  are 
•'"Rjfish  in  diseases  of  the  cercbro-spinal  system,  due  iu  part  to  interruptions 
•n  tin-  motor  nerve-currents  or  to  a  state  of  tonic  contraction  in  the  abdominal 
«ihI  intestinal  structures. 

All  kinds  of  obstructions  produce  constipation,  but,  from  lack  of  space, 
only*  few  can  be  here  enumerated.  Dr.  Chcxjver  relates  a  case  of  re<}urrcnt 
l|mtion  first  noticed  a  few  days  after  birth.  The  aims  and  rectum 
foiHid  normal,  and  at  this  time  no  alxlominal  tumor  c-ould  l>e  detected. 
Tlie»torjls  were  of  usual  size,  showing  that  the  obstruction  was  al)ove  the 
id  flexure.  The  trouble  was  overcome  for  the  time  by  cathartics,  but 
n  the  child  attained  the  age  of  two  years  he  again  came  under  the 
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doctor's  obsen-ation.  The  child's  appearance  was  remarkable :  the  head 
M'aa  small  and  the  lower  part  of  tlie  alxlonien  large;  he  was  eoue-shapcd. 
He  was  fairly  uuurished,  but  from  time  to  time  he  would  sufl'er  from  in- 
testinal obstruction,  pain,  and  vomiting.  An  operation,  with  restrictions 
on  tlie  part  of  the  parents,  was  i-esorted  to,  with  the  result  of  finding  a 
dilatation  of  the  intestines,  containing  about  two  quarts  of  fiecsil  tlnid.  One 
end  of  the  dllatrKl  Iwwcl  was  atfat-hwl  to  a  piece  of  contracted  and  strictured 
intestine,  quite  imi)ervious  to  solids,  twelve  or  eighteen  inches  long,  ending 
at  the  sigmoid  flexure.  This  case  demonstnitos  tliat  Huid  fn?ces  may  come 
througii  a  constricted  portion  and  assume  their  normal  consistency  and  shape 
either  in  the  sigmoid  flexure  or  in  the  rectum. 

Finally,  in  many  of  the  chronic  and  wasting  diseases,  especially  tliose 
eufeebling  tlie  muscular  movements  liaving  to  do  with  defwation,  and,  in 
general,  producing  a  low  condition  of  the  system,  constipation  is  present 

As  a  most  valuable  eontriinition  to  our  l<nowledge  of  the  etiology  of 
constipation,  I  present  a  coiideusal  table  fiom  L.  Martiueau's  elaborate 
article  on  the  subject  as  it  relates  to  children. 

A.  Constipation  from  Disturbances   in   the  Contractility  ob 
Sensibility  of  the  Intestinal  and  Abdominal  Walls. 

/.  CoiiailjKilion  from  Paralysis  of  the  Inkslities, — 1.  Affections  of  the 
intestines. — Constipation  may  ivsult  from  tither  primarj'  or  secondaiy  (by 
extension  fivjm  the  mucous  membrane)  iiitlaiuniation  of  the  muscular  coat 
It  is  not  uncommon  to  find  in  children  ulcerations  of  the  mucous  mem- 
brane, wliicli  iiad  previously  caitsed  diarrlio>a,  suddenly  give  rise  to  con- 
siderable abdominal  distention  and  a  most  olistinate  constifKition. 

2.  Affections  of  the  jieritoneum. — Paralysis  of  the  intestines  from  these 
causes  is  much  more  fre(]uetit  than  from  the  pi"eii>ding.  Aa-ording  to 
Barthez  and  liilliet,  in  acute  jHTituuitis  in  children,  constijMition  is  the 
exwption  and  not  the  rule.  Duparcque,  on  the  contrary',  asserts  that 
constipation  exists  in  the  majority  of  cases.  In  chronic  tulK'ivular  perito- 
nitis, constijiation  never  j>ersists  throughout  the  disease :  it  alternates  with 
diarriio'a. 

3.  Affections  of  the  nervous  centres. — [u)  In  di.seases  of  the  brain  and    ■ 
its  membranes, — os  in  tul>ercnlar  meningitis,  wliere  constipation  is  almost 
always  the  rule,  and  scmictimi's  iji  acute  meningitis;  in  serous  or  hemor- 
rhagic meningeal  effusions  ;  in  softening  of  the  brain  ;  in  cerebral  conges- 
tion or  hcniorriiage  ;  in  tumors  of  tlie  brain.     {I>)  In  affections  of  tiic  cord 

or  its  nifinbranes,  as  .'sjvinal   meningitis,  congastion  or  licmorrhage,  acute    _ 
an<l  dirouic  myelitis,  and  ttmiors, — wliich  are  more  of\en  the  cause  of  con-    I 
stipation  than  arc  cerobnd  affwtions.     A  most  obstinate  constijiation,  due 
to  jjaralysis  of  the  sphincters  of  the  anus,  sometimes  marks  the  onset  of 
locomotor  ataxia. 

//.  Qynstlpnlion  from  Pnrnh/nis  of  the  Diaphragm  or  of  Oie  Abdominal 
Muscles, — Neuralgia  of  these  muscles,  by  preventing  their  action, — the  least 
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sioning  pain, — leads  to  coDstipation.  Hypera?sthesia  of  the 
ibdoninni  musclos,  so  roinmon  in  the  hysterieal,  woultl  art  in  like  manner; 
ntkowixild  hernise,  which,  owing  to  the  risk  iuourrwl,  prevent  patients 
fivo  exerting  sufficient  force. 

///.  Oofuiipation  from  Reflex  IrUestinal  Parali/ms. — This  may  be  the 
anltof  (o)  affections  of  orpans  more  or  less  in  the  vicinity  of  the  intcs- 
tinB, — OS  a  testicle,  retaint>d  in  the  injruiiial  canal,  Ix-coming  inflamed  ;  (6) 
iffertions  of  organs  connected  with  the  intestines,  as  hernia  of  the  vermiform 
■(i|iciMlix,  umbilical  hernia,  and  abscess  in  the  iliac  fossa.     A  proof  that 
OHtilMUion  resulting  from  the  above  causes  is  reflex  is  affbrchtl  liy  the  I'act 
that  the  phenomenon  of  paralysis  is  preoedetl,  as  in  all  reflex  paralyses,  by 
of  irritation,  as  pain,  vomiting,  and  abdominal  distention.     To  the 
causes  may  be  atlded  (c)  lack  of  sensibility  in  the  niiicous  membrane 
of  lljc  iutijstines.    The  result  of  this  is  seen  in  persons  who  do  muc'h  brain- 
wiirk  or  lead  a  sedentar)'  life,  and  who  make  an  abuse  of  rectal  enemata  or 
of  iTrtain  medicines,  as  opium,  purgatives,  etc.,  which  eventually  act  l)y  di- 
minixliing  sensibility  or  producing  atony  of  the  mucous  membrane.    Opium, 
however,  would  cause  paralysis  of  the  muscidar  coat.     To  this  loss  of 
«lity  of  the  mucous  membrane  must  Ik  ascribed  the  constipation  so 
•ly  met  with  in  hysterical  girls. 
IV.  ConMipatlon  from    Exaggerated   CorUraclilitif   of  the   Inteslinvx. — 
of  the  intestines  becomes  an  impe<linient  to  the  pas.s.ige  of  its  con- 
Under  the  name  "spasm  of  the  intestines''  Hillard  has  described  an 
iflectiou  afXH>m]ianied  with  constipation,  which  affection,  according  to  him, 
••quit*-  «>ramon  in  new-born  l)al)es.     Spasm  of  the  sphinetery  may  act  in  a 
Biuilar  way,  and  is  usually  the  r&sult  of  fissures,  sometimes  of  hemorrhoids, 
r.  CimgtijtaUon  from  an  Altered  SlfUe  of  the  Blood. — This  cause  pro- 
constipation  cither  by  its  efl(['cts  on  the  intestinal  secretions  or  by  its 
influence  on  the  nervous  system.     Thus,  in  convalescence  from  arnite 
diwies  we  may  have  pamlysis  of  tiie  muscles  of  the  intestines  as  we  have 
of  other  muscles.     Maingault  and  others  have  observed  this  phenomenon 
»ft<'r  diphtheria.     There  occurs  in  certain  cases  paralysis  of  the  rectum. 
WliKliiiT  this  paralysis  is  due  to  an  altered  state  of  the  blood  is  yet  a 
'lunrtion. 

B.  Co.NSTIPATION    FROM    DISTURBANCES    IN    THE    GaSTRO-InTESTINAL 

Secretions. 

/.  Ouism  inlerfering  irith  Ohi/mifirnlion. — (ft)  Cancer  and  ulcer  of  the 
Somarfj ;  {&)  gastriti.s,  acute  or  chronic ;  (c)  insufficient  alimentation  and 
inproiier  ffXKl  and  drink, — frequent  causes  in  children ;  (d)  mond  causes, 
Iiliy^icil  suffering,  vicissitudes  of  all  sorts, — in  a  woi-d,  all  causes  of  dys- 

l*l"JL 

//.  Chumv)  interfering  leith  Cfn/lijieathn.^a)  Duodenitis  and  acute 
iilf'ritis;  (6)  fevers;  (c)  intestinal  dyspepsia;  (d)  hepatitis  and  cirrhosis  of 
tlw liver;  (e)  catarrh  of  the  bile-ducts. 
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C.  Constipation  from  Mechanical  Obstruction. 

/.  From  wilhin. — (a)  Foreign  bodies  intrfxhioed  ;  (b)  worms, — both 
these  causes  are  jiartieularly  present  in  children  ;  (c)  gall-stones  ;  (ff)  jwlvpi ; 
(e)  large  hemorrhoids  ;  (/)  invagination,  volvulus,  etc. ;  {g)  abnormal  flex- 
uivs  ;  (A)  diminished  calibre  of  the  intestines  from  hjjjertrophy  of  its  coats 
or  new  growths. 

//.  Frmn  without, — (o)  Compression  of  the  intestines  from  enlarged 
organs  or  tumors ;  {h)  strangulation  by  bands  or  in  hernial  sacs. 

Pathologry. — Tiiis  part  of  our  subject  has  not  been  well  worked  out. 
Indccil,  until  recently  but  few  articles  had  l)ecu  written  upon  the  subject 
as  it  relates  to  children.  Many  valuable  facts  have  been  brought  out,  but 
in  only  a  few  instances  have  they  Ix^'u  tabulated  or  made  available  to  the 
profession.  While  it  must  be  admitted  that  constipation  may  exist  in 
children  for  years  and  uo  alteration  of  the  parts  be  observed,  on  the  other 
hand,  uot  only  is  its  existence  frequently  accouutahle  for  the  lack  of  devel- 
opment, but  its  effects  are  far-rt>achiiig,  as  is  demonstratctl  by  some  of  the 
distressing  ailments  of  advanced  childhootl. 

Cotisti])attuti  affects  dtfTcrent  children  differently.  The  full-bhxnled  and 
bilious  child  needs  more  frcfpicnt  evacuation  than  the  spare  and  ana?mic 
one.  It  seems  to  be  clearly  established  that  the  retention  of  meconium  M'ill 
occasionally  produce  convulsions.  Schhimberger  cites  eases  which  demon- 
strate this  Ijcyond  any  reast>nable  doubt.  Ill  this  connection  should  be 
mentioned  the  opinion  and  cliniral  observation  of  Lazarre-Rivifere.  He 
hclicvts  that  consti|>ation  comes  in  the  list  of  reflex  causes  of  eclamptic 
attacks,  and  rer.'ords  the  case  of  his  grandson,  who  died  of  convulsions 
caused  by  an  ol>stiiiatc  oonstii>ation  of  only  a  few  days'  duration. 

Since  it  is  impossiljle  to  determine  definitely  when  constipation  com- 
mences to  l>e  palhologic-al,  the  only  correct  measure  will  Ixj  found  in  the 
evil  resulLs  of  imperfect  defecation  ;  and  this  will  l>e  seen  to  differ  greatly 
as  we  examine  different  eases.  Sometimes  we  find,  as  remarked  above, 
al)solutely  nothing ;  while  in  other  cases  the  intestinal  mucous  membrane 
pivsents  a  simple  hypenemia,  or  various  stages  of  catarrh  or  ulceration. 
We  have  also  called  attention  to  certain  anatomictil  and  physiological 
pectiliaritics  as  etiological  factors  :  tlius,  wc  obstTve,  when  they  are  present, 
c.iiauges  in  the  jiositioii,  size,  and  walls  of  the  intestines.  I  need  not  again 
refer  to  the  displacement  of  the  colon,  particularly  the  transverse,  and  to 
the  dilated  condition  of  the  sigmoid  flexure.  In  chronic  constipation  the 
M'alls  of  the  bowel  become  thin,  and  Johnston  believes  that  in  long-con- 
tinued cases  a  fatty  dcgeneratiou  takes  place,  which  explains  to  a  consider- 
able extent  the  loss  in  the  contractility  and  projx'lling  power  of  the  intes- 
tines. In  infants  we  find  constipation  pnnlucing  repeaUHl  attacks  of  colic, 
whicli  may  dis!ij)]x"ar  without  alarming  symptoms  if  speedily  relie%'ed,  but 
if  long  continue<l  bring  about  a  swollen  and  distended  condition  of  the 
bowels.     The  liver  may  be  pushed  upward,  and  in  some  cases  the  dia- 
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interfered  with,  so  as  to  cause  symptoms  referable  to  the  respiratory 
a|ip>ratu& 

I'rolonged  constijiation  in  the  young  diiltl  produces  disease  in  the 
ownm,— chroDic  inHanimation,  and  in  some  cases  induration  and  thicken- 
ing. Perforation  of  the  intestine  occasionally  takes  place.  Among  other 
serioua  consequcmts  that  sometimes  oc<nir  are  the  different  forms  of  hernia, 
wricoci'lc,  prulajise,  fissure,  catarrh  of  the  bladikr,  spcrmatorrhcea,  and  par- 
ticularly lieraorrhoids. 

Id  addition  to  the  conditions  spoken  of  above  and  refi>rablc  pjirticularly 
to  ibt'  digestive  tract,  we  liave  symptoms  of  pressure  on  ljlo<_Kl-vc.stiel,<,  pro- 
during  at  one  time  a  hemorrhoidal  tendeiKy  and  at  another  a  slight  oede- 
mtooa  oondition  of  the  feet  and  ankles.  Tlu;  ntTvcs  in  the  p?lvis  may  also 
h«  pnased  upon  by  fiecal  masses,  and  di.sturbnl  sensibility — formimtion, 
wmrinen,  pain,  or  weakness  in  the  lower  limbs — be  the  result. 

Oironic  consfijmtion  with  accnmiilatiun  produces  not  only  dyspncea, 
hut  also  disturbances  in  the  thoracic  circulation.  I'alpitation,  irregularity 
of  the  pulse,  and  vertigo  frequently  result;  and  in  ansemic  girls  we  find 
ions  headaches,  hj'pochondria,  and  niorfjid  llionghts.  Tlie  same  cause, 
prtsent  in  the  lower  yavt  of  the  abdomen,  produtx's  in  a  few  cases 
dfficuh  and  fre<pient  micturition. 

The  n-lation  of  oonstiiiatiou  to  the  nervous  .system,  and  the  influence  of 

iktter  on  digestion  and  tlie  general  nutrition  of  the  bixly,  arc  set  forth 
lartiniau  as  follows.  The  nervous  system  and  the  blotnl  play  a  very 
importint  rdU  in  the  process  of  digestion,  since  they  preside  over  the  secre- 
tion of  iht' juices  necessary  for  the  nietuinorjibn^iis  of  fxxl,  and  over  tlie  con- 
IrartMiii.s  of  tlic  intc«tiue9  so  essential  to  intesttual  absorption.  Let  that  secre- 
tion diminish  or  stop  through  changes  in  the  blood  or  through  lesions  of  the 
niTvoas  8\-stem  or  of  the  glands  fliemselvcs,  and  clalKiration  of  food  will 
aoiongcr  take  place,  and  constipation  will  he  one  of  the  resulting  disturb- 
■ws.  Or  should  peristalsis  of  the  intestines  cesise,  owing  to  failure  of  the 
sympatJietic  to  act,  or  to  its  exaggerat«d  action,  to  alteral  state  of  the 
nervoiw  eentres,  or  to  paralysis  or  enfeeblenicnt  of  the  abtloniinal  muscles 
iW  a.«ist  peristalsis  in  expelling  the  fieces,  the  act  of  defwatiou  could  not 
ttkc  place,  and  constipation,  with  all  its  attendant  evils,  would  result. 

Habits  of  oonsti|)ation  due  to  neglect  iu  si'hool-days  will  fre<|nently 
fuliow  a  patient  for  years,  and  have  much  to  do  with  the  production  of 
chloiwis  in  girlhood.  There  have  been  during  early  growth  and  early 
t  a  jMKir  apjx'tite,  poor  digcHtiou,  and  consti|>ation,  and,  as  a 
',  grcatly-imj)aiix'd  nutrition,  inipovcrisliiMl  bloiKl,  and  a  rcsult- 
iog  auBemia.     Again,  where  a  part  of  the  contents  of  the  bowels  is  habitu- 

Rtaincil,  a  greater  or  less  fermentative  actiim  may  1h'  set  U|)  and  effete 

poisonous  matter  be  absorlntl,  producing  those  symptvims  of  inditfer- 
"w  tnd  inactivity,  want  of  appetite,  ete.,  which  are  sometimes  noticed  in 
childrpn. 

So  far  as  my  observations  extend,  bacteria  play  little  if  any  part  in  the 
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production  or  in  tlie  evil  effects  of  constipation.     Casein  is  not  i-hanged  $ 

all  liy  barteria  ;  and  the  wunc  may  Ik;  said  in  regard  to  tiie  fats.  Sngjir  ol 
milk,  hfiwcvcr,  is  changed  by  being  split  uj)  into  the  various  acids  :  tbi 
takes  i)lace  in  the  up|)er  part  of  tlie  small  intestines.  The  proces.s  of  d« 
conijwsition  going  on  in  tlir  ititestiual  canal  during  the  course  of  a  milk  di« 
is  to  be  n-ganicd  less  as  a  pjitrcfiu^tivc  prowss  than  a.s  one  of  fcrmcntatioi 
and  the  multiplication  of  bacteria,  which  ve  know  takes  place  in  the  colol 
is  not  at  the  expense  of  ingested  food,  and  ct)n.s<"iinently  is  of  no  im|K>l 
tanoe  in  the  consideration  of  the  nutrition  of  nurslings  or  of  the  constipate 
habit. 

Symptoms. — Symptoms  are  not  numerous  in  acute  constipation.  £ 
the  cliriiiiic  form  they  are  fouud  in  greater  nund)crs,  and,  except  in  vcrv  rai 
instances,  exercise  a  much  more  Iwneful  influence  on  the  immediate  healt 
and  development  of  the  child.  i 

Occasionally  acute  constipation  will  produce  a  condition  whidi  mai 
jeopai-dize  the  licalUi,  if  not  the  life,  of  tlic  child ;  but  this  is  not  usuai 
In  the  chronic  form,  as  we  have  pointed  out  in  the  section  on  patholog} 
serious  lesions  aficcting  important  organs  arc  frcf^ucnt. 

A  single  evacuation  each  day,  atteudwl  with  straining,  in  a  nursling  i 
oonstijvatiun,  which  in  mauy  cases  inclines  to  l)ecome  worse  until  a  move 
mcnt  of  the  Ixtwels  can  l>e  pifKluced  only  by  medicines  or  injections.  Th 
usual  symptoms  found  in  such  a  case  would  be  the  infre<]ucncv  of  evacua 
tion,  the  slight  hardening  of  the  fseces,  and  the  difficulty  of  their  expulsion 
All  other  symptoms  might  be  functional,  which  would  varj-  according  t 
the  case  became  chronic  and  the  bowels  became  replete,  ur  as  the  consti 
pation  was  ciuised,  as  it  sonictiujcs  is.  by  complete  emptiness  of  the  in 
testine.  One  writer  has  described  the  constipation  of  a  single  day,  which  i 
of  particular  importance  in  a  robust  child  into  whose  alimentary  (-anal  • 
proi>er  amount  of  fou<l  is  taken.  These  symptoms  are  diminished  appetit* 
incnasixl  volume  and  resonance  of  alxlomen,  colicky  pains,  fulness,  and  i 
feeling  of  weight  in  the  lower  Ixiwel.  If  this  continues  for  another  da; 
the  facv  is  fluslud.  the  head  somewhat  hot,  and  the  child  nervous.  In  vcr 
young  children  we  sometimes  notice  a  pallor  of  the  face,  aixl,  rarely,  a  jaun 
dicwl  condition  of  the  skin  ;  indeed,  a  true  jaundice  sometimes  sujKTvenej 
from  pressure  on  blood-vessels  and  consequent  obstruction.  With  svmp 
t<m)s  as  severe  us  those  just  mentioned  the  general  ruitritiou  of  the  ehilt 
would  suH'er,  and  reflex  action,  snob  as  convulsions,  might  ensue.  Consti 
patioji  in  children  under  two  years  of  age  sonu'times  causes  symptoms  whici 
simidate  very  severe  disi-ase,  more  particularly  relerable  to  the  nervoq 
system, — such,  for  instance,  as  high  fever  with  slight  facial  convulsions  an 
grimaces. 

In  older  children  the  loss  of  apj>etite  is  more  marked,  the  furred  tongu 
(of  minor  imiKirtance  in  the  nursling)  is  more  pronouDccd,  the  breath  i 
ofFensive,  and  the  cliil<l  has  headache  and  colic  and  rests  Ixadly  at  niglrt 
The  complexion  loses  its  clearness,  and  the  ciiiid  is  listless  and  morose. 
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Uimally,  however,  in  mirelings  we  find  constipation  producing  only 
slijrlil  exilic,  stixnc  distention  of  the  abdomen,  and  f<liglit  etminiug  at  stool. 
In  older  ciiildrtMi  tlie  objetlive  symptoms  are  nmif;  noticealilf,  and  there  is 
loss  of  apiR'tilo,  with  a  eoatwl  tongue  and  bad  breath,  more  (jr  h-ss  lassitude 
tnd  licadaehe,  and  a  feeling  of  heat  in  the  lace  and  head.  The  desire  to 
M'awiate  the  Ixjwel  is  not  so  fitxpient  nor  so  pronounecii  as  usual,  and  where 
ffliirtiare  mailf  only  small,  hai-d  pici-es  of  ftecal  matter  are  exjH'lled.  In 
tti»e  caseM  tlierc  is  a  feeling  of  fulness  and  pi'essure  in  the  rectum,  and 
siraetimeft  the  anal  ojK'ning  is  found  red  and  excoriated. 

In  some  forms  of  constipation  there  otHtisionally  occurs  a  peculiar  kind 
of  (liarrho^,  produced  as  follows.  The  hard  fasces  acting  as  foreign  Ixxlics 
provoke  a  more  or  less  nbiiiidaiit  fluid  swrction,  which  finds  a  (viiiit  of  exit 
dtlier  between  the  fajtal  mass  and  the  intestinal  wall,  or  tiirough  a  himen 
Jiigout  of  the  ftecal  accumulation  (Racle).  Thus  an  obstinate  ojnstijMition, 
»tth  rrtention  of  immense  mosses  of  excrementitious  stufl",  may  be  mistaken 
fw,  «n(I  treated  as,  a  case  of  diarrhoea. 

Instill  older  children, — those  approaching  youth, — if  eonstijiation  has 
beninip  a  habit  we  find,  in  addition  to  the  objective  symptoms  already  de- 
*riW,  others,  which  pnjducc  disturbances  by  pressure  and  have  also  a 
<li'|iraved  influence  on  nutrition.  Along  with  a  tlistcnded  abtlmncn,  furred 
tuopie,  hot  mouth,  offensive  breath,  headache,  and  sometimes  vomiting, 
ich  a  degree  of  alKloniinal  distention  that  some  of  the  internal 
f%PD  displaced,  brcjithing  is  difficult,  and  in  girls  a  condition  is 
pfwnt  which  in  after-years  may  develop  a  displaced  uterus.  Pain  and 
•Kwineas  referred  to  the  bladder  are  prrKluctKl,  ami,  fmm  this  and  other 
•Ms,  bladder-  and  kidney-troubles  have  been  susjjcctetl  when  uuly  con- 
ciliation existed. 

In  sttme  cases  a  general  cachexia,  persistent  and  significant,  is  pnjduced, 
»»d  symptoms  referable  not  only  to  the  alimentary  •"inal  but  also  to  the 
■trvwig  system  and  general  nutrition  arc  most  niiti<?cable. 

la  some  children,  where  constijmtion  has  become  habitual,  there  is  a 
<«»ngc  in  habits  and  character.  Those  fond  c»f  work  and  study  can  do 
lw<hiog,  on  accrjunt  of  a  persistent  headache,  and,  while  no  physical  signs 
•jf  dinwe  can  !»  found,  they  arc  morose  and  melancholy. 

The  (fmstant  Ix-aring  down  which  is  jircscnt  in  chronic  constijmtion 
"My  prrxluce  henn'a,  hemorrhoids,  fissures,  and  other  symptoms  referable  to 
tl"*  r«<um.  The  presence,  too,  of  fieeal  masses  for  a  long  time  in  the 
may  pro<Iuc«'  follicular  disease  of  the  lower  bowel,  and,  in  some 
iliplithcritic  |)atchcs. 

Id  n  few  cases  the  ctilon  has  become  so  enormou.sly  distended  that,  with 
wi"  pain  and  tenderness,  |>eritonitis  has  been  simulated,  and,  with  an  ob- 
*«ioti(iti  fonncil  by  rp<lema  or  from  other  causes,  the  colon  has  appeared 
I* fill  nearly  the  entire  nbclominal  cavity.     Indcetl,  to  such  an  extent  have 

I  enlargements  attained  that  a  diagnosis  of  chronic  peritonitis  and  tabes 
has  hern  made. 
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Stubborn  constipation  may  give  risp  to  focal  acciimvilation  and  sj-mp- 
toms  of"  intussusception.  Marraaduke  Shields  narrates  a  case  in  whici 
small  motions  "  like  pebbles"  were  passed ;  then  came  incessant  vomiting, 
discliarire  of  blood  and  nuiciis  from  the  l«i\vel,  and  prolapse.  Syneope 
ourred,  with  profuse  sweating,  and  death  seemed  ininiincnt.  At  this  tim^ 
a  hai-d,  irregular  swelling  in  tlie  lefl  lumbar  region  was  discovered,  and 
examination  per  rectum  establishctl  the  diagnosis  of  aeeumulatiou  and  im 
paction.  This  leads  me  to  say  thut  in  making  a  diagnosis  of  fax-al  tnmorss; 
we  must  consider  ttieir  location,  tiicir  consistency,  and  one's  ability  usually  t^^i 
change  their  position.  We  should  observe,  also,  the  influence  of  treatmen 
particularly  of  rejK'ated  injections.  If  the  tumor  is  well  down  in  the  bow 
we  should  notice  the  gradual  lessening  in  size  as  the  small,  hard  ft 
masses  are  loosened  and  brought  away  by  the  injec^tions. 

Diagnosis. — It  should  alwjiys  be  rememlM'RHl  that  a  small  amount 
fajcal  matter  evacuated  by  a  child  vvliosc  iilinieutation   is  insuHicient  as 
gards  quantity  should  not  be  regardetl  as  indicating  consti{>ation.    The  pi 
enco  of  this  condition  will  usually  not  Ik?  difficult  to  establish.    In  the  acu 
variety  there  will  be  infrcquency  of  normal  passages  from  the  bowels,  pai 
ui>on  pressure  on  the  abdomen,  accumulation  of  gas,  a  coated  tongue,  and 
hot  mouth. 

We  should  not  count  as  constipation  the  inability  to  perform  the  act  o 
defecation  which  results  from  congenital  defects  or  surgical  obstructiooCL 
These  will  be  treated  elsewhere. 

In  dironic  constipation  we  may  he  obliged  to  base  a  diagnosis  more 
upon  the  effects  prt'viously  preKluccil  than  upon  the  symptoms  actually 
present.  The  continued  tenesmus  or  the  jjrcsence  of  hemorrhoids  or  of  a 
hernia  will,  in  many  instanc«\'',  suggest  the  trouble. 

Progrnosis. — As  rqpirds  life,  I  have  always  regardcil  the  prognosis  as 
good,  although  Bouchat  believes  that  in  one  case  constipation  caused  death ; 
at  least  no  other  cause  coidd  jKissibly  be  a.ssigne<l.  It  is  in  its  conscquenct's, 
both  imme<liate  and  remote,  as  causing  sickness  and  impro|ier  development, 
that  constijiation  Ix-comes  at  times  serious  and  jwssibly  dangerous.  This 
condition,  when  existing  in  only  a  moderate  degree,  produces  slight  sto- 
machic disturbances,  distention,  and  tenesmus,  and  is  but  a  transient  or  trivial 
affair.  This  .same  condition,  however,  coming  to  l>e  more  pronouncctl  causes 
fever  and  restlessness  with  its  possible  sequela;.  Convulsions  take  place  not 
only  from  a  .slight  constijwtion  when  the  irritant  is  active,  but  frc<)uently 
als«>  from  the  retention  of  large  fWal  ma.s8cs.  In  my  judgment,  a  c«»nvni- 
sion  is  always  dangerous,  by  whatever  cause  pro<luced.  A  stoppage  of  tbe 
bowel  tem|)orarily  by  fo»id  or  fruit  will  nearly  always  produce  rr^tlessncas 
and  frcfjucnfly  night-terrt)rs.  An  extreme  nervous  condition,  IxjrderiDg 
ou  a  convulsion,  is  oflen  noticed  in  a  comiMiratively  healthy  child  with 
a  nervous  temperament,  who,  sufTering  from  constipation,  fears  the  pain 
incident  to  a  movement  of  the  bowels.  Many  of  the  8o-«dlc<l  sick  or 
nervous  headaches  of  children  arc  caused  by  fic«d  absorption,  and,  while 
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till*  roDfltipation  may  be  cnnstaut,  the  symptoms  of  poisoning  or  the  coq- 
vttUioQ  prudu(*d  may  only  l)e  ]K'rif»dical  or  occasional. 

As  the  child  broomps  older,  if  a  t^mstijiatiou  is  neglected  or  improjierly 
lusted,  the  proliabilitiea  of  its  producing  ill  effects  are  increased,  in  in- 
ftney,  if  tlie  diet  is  changed  and  the  attention  given  which  the  subject 
jpands  a  cx)nsti]>ati<)n  will  usually  \ki  curtKl,  but  if  it  exists  without 
Innpt.'i  at  its  amelioration  in  older  children  it  is  liable  to  become  chronic, 
indnencing  the  general  development,  ami,  in  female  children,  giving  rise  to 
uterine  displacements. 

}'rugn(n<ie  in  Chronic  Congfipaiion. — As  to  life,  this  is  also  gocxl,  but 
loolly  it  produces  diseases  of  the  rectum,  hemoiThoids,  fissures,  and  hernise. 

(Id  some  cases  such  a  degree  of  stenosis  is  pnnhieed  that  the  most  serious 
malts  are  antici|)ated,  and   laparotomies  have  Ir'cii  }ierfornic<l  with  the 
l^irtation  of  finding  intussusceptions,  etc.    To  avoid  such  mistakes,  which, 
prcvimis  to  the  days  of  antiseptics,  certainly  jco|)ardizcd  the  lives  of  patients, 
•  vfn"  large  injection  of  water  or  insufflation  of  air  should  be  made  l>efore 
tlif  I'noration  is  commencetl. 
Treatment. — The  number  of  drugs  a(lmiui.«tered  for  the  relief  of  con- 
itiintiui]  in   infants  is  suqjrising,  if  not  alarniing.     Castor  oil,  gray  priw- 
At,  calomel,  senna,  8<-ammony,  jalaf),   podophyllin,  belladonna,  rliuljarb, 
aaara,  Ijcsidcs  the  favorite  jxnvders  of  the  different  doctors,  are  all  given 
^L    invnridiis  combinations.     For  the  nursling,  in  the  majority  of  cases  except 
^f    in  an  emergency,  they  arc  useless,  and  sliould  Ik?  di.sanlwl.    The  indications 
ire  Jo  correct  the  condition  cither  by  attentiou  to  the  mother  or  by  a  slight 
dianp-  in  the  fixKl  of  the  child,  and  to  avoid  lnxalivf.s. 

After  exchuling  C'ongenital  defects  we  should  look  to  the  mother  fijr  the 
oosr.  If  an  evacuation  of  the  bowels  df>es  not  occur  within  twenty -four 
nr  tiiirty-six  hours  after  birth,  a  carefid  examination  of  the  anal  opening 
*Ih>iiM  Ix>  made;  indeed,  in  some  of  the  large  lying-in  hospitals  a  very 
wiall  enema  is  given  as  a  part  of  the  lialty  t«)ilet  at  the  first  dressing.  This 
drtnunnlmtes  at  once  the  perviousness  of  the  canal.  Next  let  the  mother  be 
aamiiicd  fur  a  <ause  of  constijiation,  and,  by  changing  her  diet,  seek  to 
O'rrwl  iiiT  ittdn's  hal)it.  It  may  Ijc  necessary  to  administer  a  mild  laxative 
to  Ik-  mother;  for,  as  a  rule,  simjile  constipation  in  the  child  should  be 
ovwvpiMf  without  giving  it  medicines  or  iiijwtioiis. 

If  a  child  has  been  provided  with  a  wet-nurse  and  is  coustipalctl,  the 

ioii  will  arise  as  to  the  propriety  of  changing  to  a  wet-nui-se  with 

foiin^T  milk,  in  onler  to  furnish  more  colostrum   and  less  casein.     Of 

woiw  everj-tliing  of  a  ctmstipating  nature,  including  starchy  fofxls,  is  to 

w  Pieliided  frrjm  the  diet  of  mothers  or  wet-nurses  who.sc  children  are 

ilKitcd. 

f,  notwithstanding  these  directions,  the  habit  jiersists,  and  the  child  has 

ool  n  single  dry  pas-sage  ea<'h  day  and  this  is  attendtnl  witli  straining,  some 

Piwedingly  simple  remedy  should  be  administered  to  the  child.    As  the  sim- 

iif  laxatives,  I  strongly  recommend  a  little  molasses  or  siniple  syrup  in 
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water,  and  where  tlie  jiasaages  are  very  dry  and  the  child  is  known  to  per" 
Bpirc  frct'lv,  we  should  siis[>i'<-t  an  insuftii'ipnrv  of  water  in  its  system,  aud 
to  overtTinic  this  there  is  notliing  better  thtiii  pure  water  internally-  I  desire 
to  en>j)hasiise  this  |toint.  It  is  an  attiietion  to  deprive  a  child  of  waters 
It  is  not  only  a  eause  of  e<:instipation,  hut  tlie  deprivation  i)f  water  some- 
times amounts  to  absolute  sutteriiif^  on  tlic  jmrt  of  the  ehild.  A  baby  ia 
not  always  hunpry  when  it  cries ;  it  may  Im*  thirsty.  To  feed  a  child  wlieo 
it  is  only  thirsty,  and  not  give  it  water,  will  sometimes  aggravate  a  constipa- 
tion. I>'t  it  Ih>  ivnumlH^red,  then,  that  one  of  the  most  efficient  remwlies  in 
the  treatment  of  childn'n  is  water  given  two  or  three  times  <luring  the 
twenty-four  hours.  T(»  a  ehild  accustomed  to  a  mixed  diet,  in  place  ofi 
water,  oatmcjil-water  may  be  given  for  a  time,  in  onler  that  the  child  may 
be  nureed  less  fix'queutly. 

If  the  measures  ali-eady  suggested  do  not  give  relief,  of  course  other 
treatment  must  Ix*  adopted,  and  we  (time  to  consider  liH-al  stimulants  which, 
may  be  intnxluced  into  the  anal  ojwuing  or  into  the  rectum.  Among  them, 
I  notice  the  soap  or  gluten  suppository,  mola>:se8  Ixiiled  and  moulde<l  into 
little  ma.sses  and  introtUtcetl,  and  the  nozzle  of  a  syringe  oileil  and  in- 
serted and  injections  of  very  small  (juaiitities  of  glycerin  or  water  or  both: 
combined.  liohn  I'wnni mends,  as  pitlcnilile  to  any  of  the  foregoing,  injec- 
tions of  cold  water  three  times,  if  needed,  each  day,  then  twice  a  day,  and 
finally  onw  daily  until  the  cure  is  assure*!.  Other  authorities  advise  cold 
water  as  the  inji-ctiou,  to  which  may  Ije  addwl  a  .'iiiiall  amount  of  commoa 
salt.  If  enematn  are  necessary,  either  warm  or  c(fld,  use  small  c|uantitie8, 
one  or  two  fluidrachms  of  water,  or  from  ten  to  twenty  drojw  of  glycerin  to 
which  may  l)o  added  a  little  water.  Large  injit-tious  of  any  Huid  should 
be  avoided,  lieeause  they  not  only  dilate  the  colon  aud  paralyze  the  lower 
bowel,  hut  sometimes  also  produce  d)S(^)mfort  in  infant  patients  by  crowding 
against  internal  organs  and  producing,  among  other  symptoms,  difficult 
respiration  and  interference  with  circulation. 

As  the  child  develops,  and  particularly  as  the  process  of  dentition  com- 
mences, a  constipation  which  has  licen  troublcscmie  is  .sometimes  entirely 
overcome.  This  is  true  if  laxative  mc^lieines  have  l)een  avoided  and  the 
bowel  has  not  been  injured  by  ver\-  large  injections.  In  a  few  infants 
growth  and  luitrition  seem  to  ])rogress  in  eveiy  res[K'ct  natundly  with  only 
a  single  passage  each  day,  and  with  such  it  is  not  neces.^iiry  to  interfere.  If 
dnigs  must  be  given  to  the  nui'sling,  nothing  will  yield  Iwtter  results  tliaoi 
minute  doses  of  calomel,  or  small  dfises  of  castor  oil  or  of  nmgncsiinn  car- 
bonate— gr.  X  to  XV  to  si  of  water  and  8yrui>— given  in  tcaspotinful  dosea 
jiTo  re  naia  ;  or  a  grain  or  two  of  the  magnesia  may  be  given  in  a  little  sweefe 
milk. 

In  older  children  some  cause  may  Ik"  ajumrent  which  could  not  lie  dis- 
covered in  a  nursling.  It  is  neofUess  to  .say  that  in  all  rases  this  should 
be  i-emoved. 

In  older  children,  too,  we  slinuld  sec  to  it  that  the  endeavor  is  made  to 
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imilcatc  the  habit  of  regularity  in  attempts  to  evacuate  the  bowels.  When 
final  matter  descends  into  tlic  rectum,  pn»dacing  some  sort  of  irritation 
orfulaeBS,  as  it  does  in  older  cliildreu  when  tiie  etl'ete  stuif  comes  to  have  a 
p;mter  oonsisteney,  nature  shouki  be  listened  to,  and  the  evacuation  encour- 
iged  by  a  daily  regular  liabit.  If  these  jironiptings  are  disregardwl  for  a 
lunjttimo.  they  are  lial>le  to  cea.se;  the  sensibility  of  tiie  j>art  is  diminished, 
iiidaconsti|>ation  difficult  to  cure  is  the  result.  A  child  of  two  or  three 
ywrs,  and  stjmetimes  even  younger,  may  be  taught  to  c.vjxjct  an  evacua- 
diiiiof  tlip  bowels  at  some  regular  time;  and  with  this  cxiK-ctation  and  a 
R^lar  habit  it  may  be  taught  to  exercise  its  will.  Ijet  there  be,  then,  a  co- 
vprratiun  of  habit,  expectation,  and  will,  bt>forc  we  think  of  drugs.  It  is 
iooiiildrrn  of  this  age  that  massage  and  niethndiral  irrigation  of  tlie  Ixjwel 
BTSo  highly  beneficial.  Baginsky  prefers  tiiis  treiitincnt  to  any  otlier;  the 
•HK  anthor  deprecates  suppositoric<s,  particularly  the  soap,  as  tending  to 
piwltKv  local  indammatious. 

Children  on  a  mixed  diet  should  avoid  the  starchy  foods  and  cat  more 
Use  water  freely,  and  a  varietl  diet ;  let  the  food  be  somewhat  coarse, 
Wfll  niasticate<I  aiid  swallowe<i  slowly  ;  and  avoid  giving  the  «inie  fi.MKl  re- 
|iai(iii!y.  If  the  digestion  Ik?  good,  more  milk  may  Ix'  added  to  the  fixxi  ;  a 
lilllo  (jotmral  will  increase  its  coarseness  and  a  ivw  drops  of  molasses  make 
it  »lijthtly  laxative.  This  may  be  changed  from  day  to  day  to  nmsij  made 
nnlx^lted  wheat-flour  or  corn-meal,  or  to  bran  in  bread  and  milk 
tivd  liy  soaking  the  bran  in  tliu  milk,  warming,  and  then  abiding  the 
Itnwl.  Whey,  when  it  can  l)e  obtained,  is  of  great  benefit.  To  children 
or  three  years  of  age,  stewed  fruits  or  Ijakctl  u))j>li's  may  In?  given. 

11  amounts  of  fruit,  jjarticuiarly  grain's  without  skin  or  seeds,  are  now 
(dmiMible,  or  figs,  the  Tamar  Indien,  and  purgative  biscuits  made  by  the 
Frwii'li.  Ai  this  stage  we  a<lvise  home  gymnasti(?s,  particularly  if  the  nu- 
U'itiou  is  Ix'Iow  grade,  swinmiing,  and  salt-water  liatiiing  if  possible.  In 
My  cBie,  however,  do  not  ex|x?ct  too  much  ;  a.seertain  tlie  amount  of  food 
•"ion  "laily,  and  <lo  not  look  for  a  greater  quantity  to  be  excreted. 

Among  the  drugs  which  arc  useful  in  children  of  tiiia  age  is  calomel 
doses.  Children  invariai)ly  bear  this  drug  well,  and  habitual  eonsti- 
pttion  ill  always  relieved  by  its  (K!casional  administnition.  It  should  not  be 
P*"'n  Imhitnally  to  those  afflictwi  with  t!ie  strninous  or  rachitic  diathesis, 
(-istor  oil  or  castor-oil  paste,'  or  .small  doses  of  licHaduniia  and  of  tinc- 
tweof  mix  vomica,  may  be  given  ;  or  the  gray  {)owder  with  a  little  bicarbo- 

lof  («Klinin,  or  jwwdereil  liquorice  (pulv.  glycyrrh.  cnnip.)  with  sidphiir, 
i*  any  evidence  of  rectal  irritatitin.  Tlic  small  doses  of  lK-l[a«louna 
"wl  niu  vomica  mentioned  above  will  be  found  in  combination  very  ser- 
"raabli.  ill  giving  tone  to  the  bowel  or  for  relieving  spasm.  According  to 
authore,  these  drags  also  relieve  flatus ;  in  my  judgment,  however, 


'  yUd*  bj-  rubbing  together  powdered  acacia,  caitoroil,  Byrup,  and  glycerin,  and  flavor- 
,fitk  aabe,  raniUa,  or  other  aromatici. 
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nothing  gives  better  results  for  this  distressing  symptom  than  magnesia  andl 
asaficticla. 

The  glycerin  treatment  which  lias  been  suggested  for  both  nurslings 
and  older  children  is  an  old  remedy  recently  revivetl.     According  to  Dr. 

Altlmus,  it  was  jirolxibly  discovered  by  T)r.  Oidman,  wlio  kept  it  a  secret 
until  it  was  purciiascd  by  Dr.  Anacker,  who  analyzed  it  and  brought  it  to 
tlie  notice  of  the  profession.  The  theorj'  of  its  action  is  as  follows :  glycerin 
brought  in  contact  witJi  the  mucous  mcniliraiie  of  the  lower  Ixiwel  with- 
draws water  from  it  and  i-auscs  hyiieiTCniia  and  irritation  of  the  sentient 
nerves  of  tlie  rectum :  this  produces  jxiwerful  peristaltic  contractions  and 
defecation. 

The  family  physician  should  see  to  it  that  the  older  children  do  not  ca( 
those  articles  which  aiv  known  to  constipate.  Forliid  spices,  cheese,  drieu 
fruits,  and  the  coarser  dry  foods.  Do  imt  advise  mctlicine  for  failure  toj 
evacu:itc  the  bowel  every  day,  but  encourage  the  attempt,  with  attention  to 
the  diet ;  practise  rubbing  and  order  exercise.  If  drugs  must  ijc  taken,  find 
the  one  which  agrees  with  tlie  patient,  and  then  the  dose  which  causes  aol 
evacuation  ;  then  gnuliially  reduce  tlie  ipiantity  of  medicine  till  the  diet, 
winch  has  been  corrcc-tod.  keeps  IJic  bowel  in  a  normal  condition.  The  Huid 
extract  of  cascai-a  sagrada,  in  doses  of  one  or  two  drops,  will  be  found  anj 
excellent  renuHly.  For  a  child  of  two  yrars,  dear  out  the  bowels  with  a 
j>owder  containing  two  or  three  grains  of  calomel  with  a  little  compound 
liquorice  powder;  follow  for  a  few  days  with  carlxinate  of  magnesium  (5ii 
to  water  si)  one  to  three  teasfwonfuls  each  day  till  the  bowels  are  relaxed. 
Then  give  non-astringent  iron  preparations,  nux  vomica,  and  possibly  mag- 
nesium suli>liate  or  cascara,  until  the  cure  is  complete.  Dr.  H.  H.  Clark, 
of  Iowa,  helicves  that  ipecac  in  one-grain  doses,  either  alone  or  with  small 
doses  of  cidnnif'l,  is  the  reini'dy  par  excel/cure  for  constipation  in  children. 

The  hcjidiiclie  and  coated  tongue,  the  nervous  and  fe\'eri6h  symptoms,; 
and  the  dizziness,  which  we  find  associated  with  constipation  and  possibly! 
dii^nosti(«te  as  biliousness  and  indigestion,  cannot  easily  be  cured  by  bro- 
mides and  neurotic  remedies.  First  clear  out  the  Ixiwel  of  its  accumulated 
filth,  then  give  a  remedy  to  act  on  the  .secretions,  and  afterwards  give  iron, 
nux  vomica,  and  magnesia. 

In  ciuistipation  which  has  persisted  for  a  very  hmg  time,  with  great  dia-i 
tention  of  the  Ijowels,  the  abdomen  may  he  Iwndagcil  to  aid  in  restoringi 
tone.  Galvanism  or  electricity  may  be  used.  In  excessive  distention, 
with  symptoms  of  collapse  and  much  heart -displacement,  we  may  resort  to, 
puncture  of  the  colon  with  a  hypodermic  needle,  ' 

Sometimes  it  will  be  necessarj-  to  produce  a  diarrhcea  for  some  days  ii|{ 
order  to  unluad  the  colon.  j 

Whenever  the  colon  is  blocked  it  must  be  cleared  by  the  use  of  ene-j 
mata.  In  clironic  constipation  always  make  an  examination  of  the  rectum  i 
it  Kiiinetimes  reveals  much  to  help  in  the  diagnosis.  Congenital  deformi-! 
lies,  never  suspected,  have  Iteen  thus  discovered. 
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If  electricity  is  usal,  it  should  be  remembered  tliat  Scliillbiich  (quoted  by 
Jin)bi)ha8  found  that  tlie  st^vcral  purtiotis  of  llie  ijowel:^  n^poiid  diffon'ritly 
to  the  application  of  the  faradic  and  of  the  galvanic  current :  the  pdvauic 
isnsually  the  stronger.  Local  contractions  result  from  the  negative  pole, 
peristaltic  wave  from  tiie  pisitive.  Apply  tlie  negative  pole  in  the  rectum, 
and  the  positi"  c  over  the  ai)domen  along  the  colon.  By  massage  or  gentle 
knpwiing  of  the  alxlomen  over  the  colon  and  in  the  direction  of  its  peri- 
•tdtic  raovcmeots,  muscular  action  is  stimulatal  and  the  desired  results  are 
fiv(]iipntly  brought  about.  This  pnx'css  .•should  Ix'  rciK'ated  two  or  three 
time?  a  ilay. 

The  treatment  of  consti|Hition  occurring  as  a  complication  of  other  dis- 
dcnianda  motv  sjiace  than  is  allotted  to  me,  and  a  few  words  must 


■ffio 

C«l-livcr  oil  and  syrup  of  the  iodide  of  iron  are  particularly  useful  in 
llie  riekcty  and  stmnious  diatheses.  Tiic  oil  is  one  <jf  the  best  remedies  for 
tlnse  diaases,  and  acts  well  for  the  constipation  which  is  fre<]ucutly  iuci- 
dait.  Indeed,  cod-liver  oil,  two  jmrts,  and  lime-water  and  the  .syrup  of  the 
larto-pliospliate  of  calcium,  each  one  jKint,  are  reganled  by  Prof.  J.  Ix.'wi3 
Siuilli  as  meeting  as  many  indications  in  the  oixlinary  con;Uipatiou  of  chil- 
drtn  as  any  other  combination. 

Children  with  indigestion  a.ss(X'iated  with  constipation  should  always 
hive  first  a  corrected  diet,  then  jx'psin  in  mmbination  with  muriatic  acid, 
indmsmra  or  c<jmpound  syrup  of  taraxacum. 

lu  ansemic  children  the  mineral  waters  containing  iron  are  jiarticularly 
nooDiinonded  by  the  Germans.  The  Friedricb-:liall  is  claimed  not  only  to 
live  suliue  aperient  qualities,  but  also  to  be  a  tonic:  it  intluciiccs  tissue- 
ehugcB  and  promotes  the  exeretioD  of  uric  acid.  A  mi.vture  of  sulphate 
of  imri,  sulphate  of  magnesium,  and  tincture  of  nux  vomica  will  be  very 
«wvia»blc  in  these  cases. 

It  \»  almost  neeiUess  to  say  that  accumulations  of  fiecal  matter  must  be 
•Bovod  by  the  more  powerful  cathartics  and  by  regular  irrigation,  which 
•Wrtimeg  must  be  carried  into  or  through  the  mas.5  by  means  of  a  tube. 
An  impacted  ret-timi  must  be  cleai-cd  by  the  use  of  the  syringe,  and  occa- 
■onally  digital  assistance  will  be  required. 
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The  names  by  wliidi  dis«is<?9  are  known  in  modern  patholc^  have 
come  to  be  derived  from  their  pathological  anatomy  iu  the  same  degree  that 
local  diagnosis  has  been  brouglit  nciin'r  pcrfwlion.  Syni]tt<>inatic  diagnoses 
and  syniptoiiiatie  terms  arc  becoming  raro ;  though  it  is  true  that  there  has 
crept  into  nomniclature  an  erpially  unscientific  hal)it,  which  consists  in  apply- 
ing to  a  nc\vIy-ol>served  disease  or  ci>mplex  of  symptoms  the  name  of  tlieir 
first  observer — or  iuvciitttr.  Many  formerly  accepted  as  nosological  entities 
have  been  given  up  as  such  ;  when  we  sjieak  of  dropsy,  jiaralysis,  convulsion, 
neuralgia,  epilejisy,  or  atrophy  we  know  perfectly  well  that  we  have  to  deal 
witli  a  symptom,  or  a  number  of  symptoms,  rpfjiiiring  etiological  details  for 
tlieir  exact  recognition,  and  special  and  var^-ing  imlii-ations  for  the  tresitment 
of  individual  cases.  Iliit  until  a  very  late  period  "  tubes  mesenteriea,"  or 
"tabes  mcsaraii-a,"  has  been  awe]itetl  as  a  term  appiicalili-  to  a  parti<-ular  s?t 
of  symptoms  and  limited  anatoniit-ai  changes  l)y  which  it  could  be  easily 
recognized.  The  following  [»age8  will  1m?  dedicated  to  showing  that  tlie 
pathological  anatomy  of  mesenteric  tabes  is  by  no  means  the  same  in  all 
cases,  and  that  the  term  itself  ought  either  to  disappear  entirely  from  our 
indexes  or  1^3  recognized  as  merely  a  convenient  expression  for  a  c«.>mj)lex 
of  more  or  'ess  similar  symptoms. 

Among  those,  nK)stly  older,  releliritics  who  were  of  the  opinion  that 
imperviotisncss  of  the  mesenteric  glands  was  a  satisfactory  explanation  of 
tabes  mesaratca,  that  patients  die  because  the  lacteals  are  no  longer  able  to 
take  tip  from  the  foo<l  a  sufficient  supply  of  nutriment,  and  tliat  they  die 
of  starvation,  are  Tliomas  Watson,  Culleii,  and  Bicliat.  Tiie  latter  ni'xlitied 
the  general  opinion  id  this,  that  he  defined  tabes  (caireau  of  the  French)  as 
the  engorgement  of  the  glands  of  the  alKloincn,  mostly  occurring  between 
the  second  and  eighth  years,  painful  or  painless,  complicatwl  with  digestive 
disorders,  distention,  diarrhoea,  and  vomiting,  which,  however,  did  not 
result  in  the  non-absorption  of  chyle  exeejit  in  the  later  yieriods  of  the  dis- 
ease.' Cniikshank,  a.s  early  as  175)0,  thought  tliis  blociiing  up  of  the 
lymphatic  eii-culation  very  improlmble,  and  Gtiersant  fonmilat«l  his  hesita- 
tion in  accepting  the  exclusive  obstruction  theory  by  declaring  that  the 

'  W.  T.  Gairdoor  and  Jc«cph  Conts,  Lectures  to  Practitioners,  London,  1888. 
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Kpl^iOBis  of-  the  condition  of  t)ie  glands  wn.<;  always  difficult ;  that  the 

MBsraination  of  all  the  viscera  often  i"csulted  in  the  discovery  of  changes 

l«liiiJi  led  to  the  results  attributed  to  glandidar  disorders  exclusively  ;  that 

ihtvtti  not  aware  of  a  single  case  of  disease  of  the  mesenteric  glands  not 

Mlpi<!d  with  ciimplications ;  that,  moreover,  there  were  many  glandular 

^Ertnrtianocs  without  nutritive  disorders;  and,  finally,  tliat  tlie  mesenteric 

^laods  were  not  the  siile  roads  for  the  admission  of  chyle.     Besides,  in  his 

I  Btn  reports,  and  in  those  of  his  followers,  and  in  the  experience  of  all 

(who  have  compared  morbid  symptoms  during  life  with  the  evidences 

riportem  examinations,  there  are  many  oises  in  which,  together  with 

ir  changra,  or  indeix-ndently  of  them,  the  acute,  subacute,  or 

limnip  inflamnuition  of  the  iieritoneum,  either  general  or  local,  and  mostly 

of  atiil)ercular  character,  was  the  only  anatomical  anomaly  underlying  the 

prmptoms  of  "  mesenteric  tabes." 

Symptoms. — Tiie  main  symptoms  common  to  every  form  and  case  of 

"tabes  nu*enterica"  are  atropliy  and  tumid  aixlomen.     Emaciation  and 

Umpliy  reach  a  degree  hanlly  ever  met  with  in  any  other  morbid  condition. 

Tlio  subcutaneous  fat  disapiH-ai-s  nijiidly.     The  skin  is  tliin,  flabby,  and  in- 

lie;  round  the  linilw  it  is  loose  and  hangs  like  a  bag;  when  taken  up  be- 

ithe  fingers  it  retains  the  fold  raised  in  the  lifting.     In  the  beginning 

I  Ibv  muscles  lan  be  recognized ;  afterwards  even  they  emaciate  to  such  an 

that  their  outlines  disappear,  and  those  of  tlio  bones  are  distinctly 

tible.     The  eyes  lie  deep  in  the  orbits,  and  liave  a  jK«uliarly  dry  and 

flmjigrj'  look;  the  bones  of  the  face,  with  the  thin,  flaccid,  dry  and  scaly 

lover  them,  take  on  a  terribly  senile  expression.     The  surface  is  mostly 

,the  limbs  are  cold,  the  cutaneous  veins  very  distinct  and  blue,  much 

1  dilated  over  the  chest  and  .still  more  so  over  the  abdomen.    The  voice  is  thin 

»«1  lin-like,  the  cry  mostly  tearless,  the  pulse  slow  (from  exhaustion  of 

^_  till-  heart-muscle)  or  more  frefjuently  rapid,  thin,  and  coniiircssible.     The 

^P  lymph-bodies  of  the  neck  and  the  inguinal  region,  sometimes  also  tlie  axilla, 

•ivtamefied. 

These  symptoms  are  more  or  less  common  to  all  cases.  Tliere  are  many, 
^  bovever,  which  exhibit  numerous  variations  in  important  [Mirticnlars. 
^LAp^ictite  may  be  ravenous  or  entirely  lost.  Some  b^in  with  little  or  no 
^Hi|nJia<a,  but  in  all  the  stools  are  fetid.  Tlic  majority,  however,  c<jm- 
^HMr  with  a  8e%'ere  form  of  intestinal  catarrh,  alteuiled  with  numerous 
oAdsvc  disc-harges.  The  jyocidiar  odor,  foul,  musty,  pungent,  ammouiac-al, 
10  doe  in  jwrt  to  acids  formed  by  the  fat  whieli  has  unt  JK-en  absorbed,  std- 
bidfis,  tuid  otlier  products  of  putrefaction.  In  the  further  development  of 
morbid  condition  there  may  l)e  constipation,  but  diarrhoea  is  more  fre- 
at.  It  may  not  be  very  copious  nor  tlio  evacuations  verj-  numerous. 
>  (cnramns  in  some,  with  but  little  sukstance  ;  others  are  large,  and  cx- 
enly,  in  an  in8tantan«>us  gush.  The  temjicrature  is  in  some  c-ascs 
or  e\'en  subnormal,  in  others  elevated  ;  when  it  is  quite  high,  the 
I  and  sclerotica!  may  become  injected.  The  tumid  belly  is  absolutely 
Vot.  III.— 14 
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painless  in  some,  very  sensitive  in  others ;  the  latter  mainly  in  tjioee  who  have 
an  elevation  of  temjxTature.  Tiie  large  size  of  the  abcl()inen,  with  its  nets 
of  dilated  veins,  contrasts  fearfully  with  the  atrophied  condition  of  the  limbs. 
It  is  large  enough  to  press  the  diaphragm  upward  and  interfere  with  the 
functions  of  both  heart  and  lungs.  The  nattiiT  of  the  tnniefuction.  how- 
ever, varies:  it  is  tense  or  flabby,  hard  or  sol^,  duugliy  or  firm,  uniform  or 
irregular.  Nodules  or  Innijjs  of  different  shajx*  and  sizes  may  be  discov- 
ered by  jjalpation.  They  may  be  spherical ;  flat,  so  tluit  the  hand  can  be 
nm  under  the  cake ;  superficial,  near  the  alxlominal  wall  ;  or  deei>-6eatcd, 
in  close  neigliborhiMxl  to  the  vertebral  column.  (Jeiitle  percussion  will 
reveal  tympanites  all  over,  both  on  the  top  of  the  protruding  abdomen 
while  the  diilil  is  on  his  back,  and  in  the  flanks;  or  there  are  one  or  more 
areas  of  relative  dulness  corresponding  with  a  solid  mass  diseoveretl  by 
palpation  ;  or  ttiere  is  dnlness  in  both  flanks,  varying  with  changes  in  posi- 
tion, thus  indicating  the  pi*esenee  of  fluid,  whidi,  moreover,  can  bo  made 
out  by  its  fluctuation.  Gixut  tare,  however,  has  to  he  taken  lest  the  presence 
of  solid  tumors  in  a  flank  give  rise  to  the  diagnosis  of  fluid,  or  lest  intes- 
tines c<intaining  gas  which  have  lux'n  gluetl  to  the  aMoininal  walls  disguise 
entirely  through  their  lymphatic  {)ereussion-sound  the  presence  of  ascites. 

Other  symptoms  may  lie  present,  such  as  cedema,  through  thromboses 
in  small  veins;  extensive  dulness  belonging  to  fatty  liver;  albuminuria 
and  the  usual  microscopic  changes  of  the  urine  encountered  with  nephritis ; 
local  inflammations  of  the  abdominal  surface  connected  with  abscesses  which 
are  occa.siotially,  though  rarely,  the  final  stages  of  certain  forms  of  perito- 
nitis ;  and  cough  depending  on  tubennilar  disease  of  the  lungs. 

The  variety  of  symptoms  belonging  to  "tabes"  points  distinctly  to  dif- 
ferent morbid  proi'csses.  The  gradual  beginning,  slow  and  feverless  course, 
with  but  little  disturbance  of  tiie  bowels  and  r>ther  organs;  the  eonnectioa 
with  a  severe  form  of  enteritis,  continuation  of  diarrha?al  dischai^es  during 
the  beginning  and  growth  of  tumidity,  and  moderate  or  high  temjioratures 
duriug  tlie  course  of  the  morljid  pnx-ess  ;  and  the  tumidity  of  the  abdomen,  J 
with  emaciation  ibllowing  chronic  c<iugh  and  rejx«ted  attacks  of  catarrh, 
and  terminating  either  in  fatal  exhaustion  or  in  acute  }X'ritonitis,  appear  to 
prove  that  there  are  several  distinct  forms  of  "  tabes,"  depending  on  dif- 
ferent causes  and  attendetl  with  vark'ing  anatonu'cal  alterations. 

Patholog-y. — Former  essays  in  this  work,  particularly  thase  of  Dr. 
Ashby  on  scrofulosis  and  my  o^vn  on  tiihejculosis  and  phthisis,  have  ex- 
plained (lie  changes  taking  place  in  the  lymph-bodies.  Therefore  onlv 
sucii  brief  irinarks  will  be  made  here  as  refer  directly  to  the  mesenteric 
glands.  Most  of  the  first  changes  occurring  in  them  are  of  an  inflamma- 
tory nature ;  they  are  sccondaiy  in  character ;  indeeil,  the  {)rimar}-  changes 
are  mostly  neo])l;i.smatie,  and  particularly  sarxxjmatous.  As  in  other  glands, 
the  iuflammatiou  may  be  a  simple  one  and  uncomplicated,  or  suppurative, 
or  fibrous,  or  caseous,  or  tubercular.  Simple  adenitis  is  (KX'asioned  by  any 
kind  of  irritation.     Like  an  eczema  of  the  head  or  a  nasal  catarrh  whidi 
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li|te  np  adenitis  of  the  neighborhood,  a  simple  intestinal  catarrh,  with 
diirriiM  from  any  pause  whatsoever,  produces  it.  The  first  change  con- 
gigto  in  dilatation  of  the  blood-vessels,  with  reddening,  softening,  and 
MMroleooe  of  the  tissue,  endothelial  diangcs  in  the  Iymph-s]>aces,  and  new 
<i)nnation  of  cells.  Afterwanls  the  red  discoloration  is  replacetl  by  a 
prayi*h-white  color,  now  and  tlien  interrupted  by  small  blfK>d-p<iints  wiiich 
will  tiini  into  pigment,  and  the  difference  between  the  cortical  and  nietlul- 
buT  solwtanoes  &des  or  disapjiears.  At  the  same  time  the  cajisiile  gets 
fcBKOver  its  swelled  contents.  These  are  the  cases  which  are  amenable  to 
•  eomplete  recovery.  But  suppuration,  induration,  or  necrosis  of  the  tissue 
»  oftpn  met  with.  The  latter  is  a  frequent  occurrence  in  typhoid  fever,  in 
which  the  lyraph-bo<lies  of  the  aMoraen  play  a  similar  part  to  ivhat  we 
tkttrve  Itoth  more  frequently  and  more  extensively  in  the  glands  of  the 
neek,  under  the  influence  of  diphtheria. 

Siip|iuration  of  inflamtHl  glands  is  more  frequent  near  the  surface  than 
io  (be  al)dom!nal  cavity,  where  they  are  less  exjMised.  Still,  it  does  oct'iir 
dMfp,  though  mostly  in  putrid  and  sejitic  processes.  Caseous  and  calca- 
iwmi  (Ij^meratiou  is  noticed  in  a  certain  number  of  instances. 

Fibrous  induration  of  lymph-brtdies  is  of  frequent  occurrence  in  every 
ifjioti  of  the  lx»dy.  It  is  the  usual  result  of  rejieated  irritation.  The 
wn^ant  hypenrmia  of  a  chronic  intestinal  catarrh  or  of  frequent  acute 
■ttnckA  precludes  the  return  to  normal  cirrnlation.  Then  the  subiatance  of 
tlf  glands  Ix-comes  hard,  dense,  and  white,  the  hyperplastic  eouuective 
iisfut  compresses  and  atrojihies  the  cells  of  the  {»arenchyma,  the  capstdc 
l*«irans  thick  and  indurated,  and  the  orgjin  retains  nothing  at  all  of  its 
fomtT  shape,  size,  ami  function.  In  this  condition  when  the  change  ha.s 
j?inr  beyond  cell-proliferation,  and  new  tissue  has  been  fully  organized,  it  is 
00  longer  amenable  to  treatment. 

The  fnbercidar  form  of  inflammation  is  very  soldfim  of  a  prinmiy 
orcurrenoe.  In  it  the  diseased  gland  is  enlargixl,  nodulated,  and  contains 
onl]  round  cells,  or  flat  epithelioid  cells  with  large  nuclei,  and  frequently 
giut  cells.  The  caseous  and  tubercular  forms,  while  it  was  Vinhow's 
original  inclination  to  distinguish  l)etweeu  the  two,  are  consideretl  identical, 
or  moitir  to,  by  Sehuppel,  RindHeisch.  Ortli,  Comil,  and  KiK-h. 

Though  it  is  rarely  of  a  primary  diarncter,  tuberculosis  of  glands,  l)ftth 
mesenteric  and  others,  is  frt>rjuent ;  but  to  render  a  gland  tubercular  there 
moat  be  an  absorbing  surface  accessible  to  the  vims  and  ready  to  admit  it. 
A  healthy  muc<}U8  meml)raue  alworlw  no  poison.  It  requires  an  open 
wound,  such  as  a  chronic  eczema,  or  a  chronic  bronchial  catarrh,  to  jKrmit 
of  »  frre  atvess  to  the  neighboring  gland.  Thus  it  is  that  the  glands  of 
th*  iMvk  luid  the  tracheal  and  bronchial  glands  arc  so  very  liable  to  become 
tnhm^ilar.  The  mesenteric  glands  are  less  ex|)osed.  It  is  true  that  the 
tntterciilar  poison  may  pass  the  stomach  undisturbed,  but  it  is  certain  tiiat 
tijJwrcnlar  enteritis  and  adenitis  seldom  result  from  it  directly.  Indeed, 
evvo  the  diarrhoeas  of  phthisical  i>atieut8,  who  swallow  their  own  bacilli 
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constautly,  are  not  so  oftea  of  a  tubercular  nature  as  they  are  the  mere 
re?;iilt  of  the  lot-al  irritatiim  prochifvd  by  tlic  preseuoe  of  copious  pulmonary 
disc'liargcs  ou  the  iiitt-.stiua!  inucmi.s  niembraiie. 

Only  when  the  loral  irritation  has  persisted  for  some  time  and  produced 
era^ions  has  a  virus  an  opp<jrtunity  to  locate  and  fostcn  itself  in  the  injiirwl 
ejiithelial  layer.  In  that  ease  the  tnbennilar  invasion  may  lead  to  serious 
results  though  the  lesions  of  the  surliiw  have  healed. 

Thus  it  becorac?8  evident  not  only  why  it  is  that  a  primary  tuberculosis 
of  the  intestine,  and  the  secondary  tulien-ulosis  of  the  mesenteric  glamls,  by 
the  introduction  of  tubenndous  fo<Kl,  may  take  place,  but  also  why  they  are 
relatively  rare.  Indeed,  the  cases  which  appear  to  be  conclusive  are  by  no 
means  so.  For,  wlu'le  we  may  susjiect  that  iuf(X'te<.l  meat  or  milk  has  occa- 
sioned a  tubcreuilosis,  that  very  case  may  have  been  infcctetl  cither  through 
a  wounil  of  the  lips,  mouth,  or  throat,  or  by  simultane<:>u8  inhalation.  Thus 
the  suspicion  that  a  case  is  one  of  intestinal  contagion  is  more  readily  en- 
tertainctl  than  it  can  l)e  proved.  Schottelins'  fctl  ten  families,  consisting  of 
one  hundred  and  thirty  persons,  on  tubcn-ulous  meat,  which  was  taken  raw 
sometimes,  for  two  years;  in  eleven  years  none  of  them  died  of  tubercu- 
losis. Thus,  while  there  is  no  doubt  as  to  the  otrasional  occurrence  of 
tuljereuhir  infwtion  by  meat  or  milk,  the  cases  must  be  well  weighed  liefore 
they  are  decided  affirmatively. 

Besides  the  sim|)lc  secondary  hyperplasia  of  the  mesenteric  glands  re- 
sulting in  obstruction,  and  tlie  tubeiTuIar  infiltration  terminating  in  the 
same  disturliauce  of  function, — l)csidcs  its  infectious  chai-acter, — there  is  a 
thiixl  condition  wliich  leads  to  the  symjttoms  callwl  ''  talK?s  mcsenterica," 
viz.,  chronic  tuljcrcular  peritonitis.  It  is  quite  frequent,  but  its  symptoms 
may  var>'  in  duration  and  severity.  While  the  child  is  emaciated,  some- 
times to  a  fearful  extent,  the  abdomen  is  tumid,  elliptic,  its  surface  shining, 
the  stirtiifc- veins  dilatcil,  the  umbilicus  cx[)an(l(xl  and  flattcntd.  There  is 
sometimes  ascites  ;  sometimes  hard  and  circutnseril>ixl  tumors,  or  the  intestinal 
convolutions,  may  Ix*  distinctly  felt  or  seen.  This  tumid  condition  is  even 
liable  to  persist  when  tubercular  meningitis  makes  its  aijpt-arance  in  the 
course  of  time.  There  may  be  colic  ami  diarrluca,  or  they  may  l)c  al.)sent. 
The  tcmj»erature  may  be  normal.  Slight  changes  in  the  afternoon  ought 
to  be  ascertained  by  inserting  the  iustrunicnt  into  the  rectum.  This  con- 
dition may  last  many  months,  even  a  year  ;  it  is  capable  of  va.st  improve- 
ment, and  may  terminate  in  recovery,  thcnigh  with  a  low  standanl  of  vitality. 
This  capability  of  recovery,  with  which  the  experience*!  practitioner  and 
pathologist  has  long  been  acquainttHj,  has  surprised  the  surgeons,  now  and 
then,  who  opened  the  abdomen  under  a  mistaken  diagnosis,  found  tuber- 
cuhir  peritonitis,  sewetl  up  again,  and  ctnicludtHl  that  when  the  patient 
recovered  it  was  bwausc,  and  not  in  spite  of,  their  unmlh"d-for  oyicration. 
At  the  present  time,  however,  we  are  justified  in  the  belief  that  oidy  those 
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tun  of  chronic  peritoneal  tuberculosis  will  have  a  chance  which  are  local, 
tod  not  the  rcwilt  of  general  tuljercular  inftftion. 

Di&^oeis. — In  estimating  the  size  and  turaiclily  of  a  child's  alxlumen, 
we  must  not  lose  sight  of  the  fact  tJiat  it  is  normally  larger  in  proportion 
thin  that  of  the  adi>lescent  or  the  adult.  The  child's  pelvis  and  chcHt  are  less 
d«ek<|»cd,  its  liver  large.  The  .■shape  of  tlie  aliflomen  is  tun-like,  its  vertieal 
length  oue-thiiTl  of  the  length  uf  the  body,  while  in  the  adult  the  i)roj>ortion 
itooe-fiAii.  A  high  degree  of  tuniiditj'  may  be  due  to  constipation,  mainly 
th»t  form  which  originates  in  oversize  of  the  sigmoid  flexure,  or  in  exi>ansion 
of  the  intwtine  depending  on  nuiseular  weakness.  The  main  cause  of  the 
Utter  is  rliachitis,  the  first  princijial  features  of  which,  when  developed  at  an 
flfflydate,  are  co8tivenes.s,  raetcorism,  and  flabby  museular  texture.  Other 
Oiuware  flatulence  de|)ending  on  improper  food  and  fermentation-processes 
iotiic  bowels,  or  insufficient  peristalsis,  or  the  presence  of  scybala  ;  also  the 
piwrnco  of  a.scites  depending  either  on  cirrhosis  or  perihepatitis  or  generalized 
pritonitis,  the  first  of  which  is  the  less  frequent  cause  ;  or  oversize  of  alxJom- 
iual  organs,  such  a»  the  liver  or  bladder  ;  also  either  cystic  (uracbus  or  echino- 
cnrnis)  or  solid  tnmors.  Among  the  latter  fthn>iua,  euchondronia,  myxoma, 
ami  lipoma  are  rpn'te  rare  and  therefore  not  of  clinical  importance;  ca,rci- 
tttta  i§  utit  unct)mmon,  but  sarcoma  is  more  fntpient.  There  were,  up 
to  1884,  forty-three  cases  of  sarcoma  of  the  kidney  on  record.'  Tuber- 
cuhr disease  and  tnliercular  tumefaction  are  very  nmeh  more  common.  It  is 
tnethat  isolated  tuix-rcular  tumors,  mainly  those  of  the  mesenteric  glands, 
«J« quite  rare,  but  they  do  occur,  uncomplicated  or,  mostly,  complicated  with 
etli<T  lesions  of  an  inflammatory  character.  This  complicsition  of  glan- 
dular enlargement  with  peritonitis  may  lead  to  very  scriotis  results,  even 
haroml  the  tulx'rcular  infection.  A  girl  of  two  and  a  half  years,  of  healthy 
fiuniiv,  who  previously  suff'ered  fnmi  aural  discharges  and  measles,  and  after- 
wudg  fn^im  ansemia  and  general  malaise,  was  taken  with  alxlominal  pain 
coii  (liAt4-ntion,  constipation,  and  v<imiting  of  mucus  and  purulent  material. 
8bf  died  after  an  illness  of  three  days.  The  autopsy  revealed  ca-seous  mes- 
witfric  nnd  retro-j)eritoneal  glands  of  the  size  of  ]>igeon's  eggs,  bending 
upm  itwlf  and  gangrene  of  the  sigmoid  flexure,  peritouitic  adhesions  along 
the  desecmling  colon,  the  sigmoid  flexure,  and  the  rectum,  and  complete 
ohrtnirtion,  by  compression,  of  the  ileum.*  Similar  occurrences  are  ni»t  at 
"II  rare,  though  mostly  not  so  striking  as  the  one  just  relate<l.  Indeed, 
wllienions  between  the  intestines  themselves,  or  the  intestines  and  the  {jari- 
efal  [>erit<>nctim,  or  peritonitic  exudation  with  hemorrhages,  or  infiltrations 
of  the  omentum  which  result  in  hard  nwlulated  tumors  located  ab«ive  the 
urnl)ilicii8,  arc  quite  common,  and  form  lai^  ma-sses  together  with  the 
infiltration  of  the  glands  themselves.     Such  peritonitic  exudations  may  be 
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or  tnbcrciilar,  HDiall  or  large,  hard  or  soA,  local 
I  extent  as  to  till  the  whole  alxlonicn. 
^«f  laboRular  peritouitis,  or  i^ritoiical  tuberculosis,  is  apt 
Tbere  are  many  cbruuic  cases  which  cannot  be  differ- 
lious  pcritonitiH  and  other  iuilnmniaton>'  processes. 
*it  die  caseous  tul>erculizations  are  »mall,  and  thereby  ia- 
tw  an  acviirale  physical  exaniiuati<ju.  Tliey,  and  the  rare  oase^ 
of  spleen,  liver,  bili'-ducts,  jx>ritoncuni,  and  intea- 
M»  to  W  ilUHnTt)  rather  than  diii^nu^icutttl,  13ut  there  arc  cnses  of 
^■1^  -wth  atri^phy,  of  both  an  acute  and  a  chronic  character,  in 
of  the  aifectiou  c^o  be  iua<.le  out  with  some  degree  of  oer- 
Vhm  tlie  distention  of  the  stomivii  appears  after  an  intestinal 
tiAiB  it  cuutinues  afler  the  diurrluca  has  ceased  in  frequency,  the 
ipn>ving  in  character  or  remaining  offensive,  when  the  tem- 
1  high  and  the  symptoms  (i>cx«sionalIy)  exhibit  a  "  typhoid" 
«j|k  (bow  and  tiieu)  delirium  and  fre<]uently  a  ilrv  tongue,  the 
«f  Mi  Bcute  attack  of  tubercular  jteritonitis  is  probable.  This 
1  nndered  the  more  probal)le  by  the  j>rrsence  of  sonic  other 
Among  tiieia  are  cough,  sometimes  flight,  short,  and  hacking, 
ttiA  and  fnx}uent ;  the  presence  of  pulmonary  symjUoms  or 
»>\t«"  the  numubrium  strriji  or  Ulow  om?  or  Ijoth  of  the  clavicles, 
l»«»Tlling  of  the  tnK-Iieal  or  bnmchiul  glands  ;  a  ctoncomitant  his- 
d»v«^  Mbenulosis  in  the  family  ;  uiul  a  more  intense  dt^^ree  of  emaciation 
^liM  tWr  brief  duration  of  an  intestinal  catarrh  would  justify.  Still,  ruia- 
possible  even  then.  The  frefjuent  conijdication  of  jieritoneal 
urith  fatty  liver  and  i»renchyina[ous  nephritis  may  obscure 
^  v4Mur  (raiipreliension  of  the  case.  "  Scrofulous"  glands  occurring  round 
yiK  MmA:  niav  Ih?,  and  mostly  are,  non-tul»ereulur,  Ix'iug  the  result  of  non- 
irritation  of  the  scalp  or  nasal  cavities ;  the  tumefaction  of  the 
I  glands  is  too  frequent  to  be  of  much  aoeount. 
Pio^osis. — The  prognofiis  is  always  uncertain  except  in  the  vcr}'  worst 
It  is  ubsoliitcly  (atal  when  the  "  tabes  luesenterica"  mains  peritoneal 
tad  fflamhilaJ'  tulxTculosis  comjdicatal  with,  or  depending  on,  generalized 
t«Jx>nndo8i8 ;  when  the  temperature  is  permanently  high,  and  exhaustion  ex- 
Innie ;  when  diarrhojii  remain!^  ctjpioue  and  oflLUsive,  the  heart  very  feeble, 
ami  the  intra-aUlomiiuil  exudation  lia.s  resnltixl  in  veiy  extensive  induration. 
A  c«s»'  iH-curring  in  a  healthy  family,  in  a  child  that  does  not  suffer  from 
t>>ucii  or  otiier  |)ulmoiiiiry  complication,  but  develops  its  emaciation  and 
tiunitl  alxlonicn  atlcr  a  jirotraeted,  though  uncomplicated,  diarrluea,  fur- 
nishes a  more  favorable  prognosis.  For  in  such  the  diagnosis  of  a  mere — 
non-infectious — hyiierplusia  of  the  nicifenterie  glands  can  lx>  made  with  great 
probabilitv.  In  such,  even  large  induratiiwis  will  l>e  alworlied  gradually. 
^\'l^en  the  diagnosis  of  chronic  peritoneal  tulwreulosis  has  been  made,  the 
case  is  less  promising;  still,  in  it  the  |)ossi!>ility  of  recover)-,  or  partial 
recovery,  is  not  excluded.    Iudee<l,  the  results  of  laiiarotoraies,  such  as  have 
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^B.  alluded  to  before,  hold  out  a  certain  amount  of  hope  even  in  those 
on  in  which  tlie  diafrnosis  could  Ix'  made  witii  i)erfert  accuracy. 

Treatment. — A  healthy  infant  or  child  canuot  fall  sick  with  any  of 
tbc»'ai()toins  of  "talx^  meseutcrica."  Thus  prevention  consists  in  taking 
all  U*  measures  calculated  to  piT«crve  the  general  iicalth  of  the  baby. 
FtiTMUoAt  among  tlioin  is  tlie  selection  of  pro}x?r  SvkI  :  all  the  rules  and 
(Epilations  dl^taikd  in  other  parts  of  this  work,  whicii  refer  to  the  raising 
dd  liKaat-milk  and  a])propriate  artificial  i'lUKl,  must  be  oonscientiously 
lijKcd;  farinaceous  substance  allowed  in  hut  nKxlerato  fjuautitics ;  casein, 
tluii  if*  a  frojuont  irritaut  of  the  intestinal  uiiieous  inenibranes,  limital  to 
iu  ]>rripGr  percentage ;  and  iat  adniiuistcred  in  no  greater  (juaiitity  than  is 
CMtaiiiwl  in  tlie  natuiul  nutrinu'ivt  (tf  the  nursling.  Weaning  is  to  take 
pbwe  at  the  legitimate  time,  whicli  h;ts  mostly  arrived  when  a  It'W  teeth 
kivp  Diade  their  ap|)eamncc.  Good  air  and  atteutiou  to  the  condition  of 
llwikin  (oool  bathing  and  friction,  pixttectiou  by  warm  clotliiug,  and  avoid- 
■Hcuf  draughts)  aid  in  enabling  the  young  to  resist  injurious  influences. 

The  early  symptoms  of  rhaehitis  indiitite  a  thorough  anti-rhachitical 
tratmc'Dt  (animal  food,  jihospliorus,  and  iron),  and  diatTliiea,  no  matter 
bm  what  (ause,  must  Ix'  relievod  imnieiliately.  Again  I  insist  ujwn  the 
dinger  incurred  by  allowing  the  catarrhal  or  inflammatory  irritation  of  the 
tamtas  membrane  to  remain  unehwkcd  ;  for  it  is  Ixtnuse  of  tliis  that  tlie 
migliboring  glands  begin  to  swell,  or  that  baeteric  invasion  takes  j)lace.  But 
Uii(  Jiarrha-a  alone  is  connected  with  liypera'inia  and  its  dangers;  constipa- 
tion also  may  be  both  the  result  and  a  cause  of  extensive  congestion  and 
irritation.  Somctiim-s  glandular  swelling  may  apjX'ar  without  an  ap|)arent 
oiiso.  In  a  hi-althy  family  the  thirtcentJi  baby,  after  having  been  subject 
tjbabitual  oostiveness,  was  la{)arotomized  because  of  intussusception.  Thus 
ii  hft|i|HMied  that  the  mesenteric  glands  could  be  li'isurely  iiispwted  and 
uaniinid  ;  tliey  were  swelled  to  the  size  of  beans  and  hazel-nuts. 

To  prevent  tlie  tubercular  form,  cow's  milk  and  meat  must  not  be  ad- 
niiiirtcred  unless  expose<l  to  boiling  heat.  It  is  true  tliat  there  arc  not  many 
t*<'^of  infection  by  these  agents,  but  the  few  ought  to  be  avoidetl.  Cream, 
hmt*'miilk,  and  cheese  cannot  be  submitted  to  the  s;ime  preventive  measure, 
•wl  must  be  used  with  some  caution.  The  ditferent  forms  of  scrofula 
("miliic"  and  "toq)id")  must  Im?  treated  ae<.'ording  to  the  methods  dis- 
oifknil  ill  (ithcr  essays;  it  is  in  them  that  aninuil  ftxxls,  malt,  iron,  axl-liver 
oil, and  eerewls  without  or  with  milk,  arc  indis|K'nsal>le.  Whenever  possible, 
•  dianjiie  of  climate  ought  to  be  a<lvised.  Lural  tnlx'n'ulosis  in  glamls  or 
'0  Loops  must  Ix*  extinguishetl  by  an  oj)ei"ative  procediiiT;  and  a  ehrouio 
ttwiua  should  be  made  to  heal. 

In  chrtinie  cases,  in  which  changes  iu  the  mesenteric  glands  can  Ix-  safely 
diapjuBiicated  and  the  existence  of  tuberculosis  excluded,  io<lidcs  largely 
diluted  may  be  administered  for  a  long  time.  The  potassium,  sodium,  and 
ipw  naltf  have  their  own  indications,  and  may  be  coinlHin?<l.  They  are  par- 
tinilarly  demanded  iu  jiatients  who  have  previously  suttea-d  from  the  torpid, 
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or  adipose,  form  of  scrofula.  They  may  be  used  externally,  in  baths  regularly 
given.  It  is  here  that  natural  springs,  such  as  St.  Catherine's  and  Kreux- 
nach,  can  be  employed  to  advantage.  In  the  tubercular  form  arsenic  ought 
to  be  administered  in  small  doses  for  weeks  or  even  months.  Fat  (cream, 
cod-liver  oil)  does  better  here  than  in  the  simple  hyperplastic  form,  but  in 
every  instance  we  ought  to  remember  that  indurated  mesenteric  glands  absorb 
but  a  small  quantity.  Whenever  enteritis  remains  active,  the  eroded  or  ulcer- 
ated mucous  membranes  require  antifermpntative  treatment.  In  that  chronic 
form  small  doses  of  calomel  are  less  eiBcient  than  bismuth,  with  or  without 
rcsorciu,  and  small  doses  of  opium.  Naphthalin  and  salol  may  be  tried, 
but  generally  are  not  well  tolerated.  Nitrate  of  silver,  one-fortieth  to  one- 
twentieth  of  a  grain  every  two  or  three  hours,  may  be  given  for  a  week. 
Counter-in'itants  have  a  less  happy  effect  than  warm  applications  (moist  or 
dry)  and  warm  bathing.  As  may  be  judged  from  the  remarks  I  made  on 
laparotomy  in  connection  with  peritoneal  tuberculosis,  it  cannot  be  recom- 
mended as  a  remedy  until  many  more  unbiassed  observations  shall  have 
been  gathered.  In  ascites  paracentesis  must  not  be  performed  unless 
urgently  required,  for  many  a  case  has  been  absorbed  without  any  surgical 
interference. 
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^P         History. — Any  study  of  the  progress  of  our  knowledge  of  the  intesti- 
Dil  pgrnsitos  shows  tliat  here,  as  in  all  other  di'jiartnients  of  medical  litera- 
turr,  the  same  fluctuations  of  opinion  prevailed  as  to  the  impiortanee  of  the 
.  |itrt  which  these  jiarasitcs  played  and  tlie  fi-equeney  with  which  they  were 

I  neoantered.  The  development  of  our  knowledge  in  this  branch  of  medi- 
^m  cmr^  as  shown  in  the  literature  of  the  sul>jp<'t  in  the  last  one  Inindrctl  and 
^P  fifty  years,  is  ektsely  analogous  to  the  development  of  our  kuowlwlge  of 
ihe  bacteria  in  the  last  twenty  years. 

There  lias  always  existe<l  the  desire  to  find  some  apparent  cause  to  ae- 

cnant  fur  given  phenomena,  and,  in  the  absence  of  any  otiier  known  cause, 

^  intestinal  parasites,  even  some  of  the  most  harmless  of  them,  were  con- 

■derwl  the  (tiuse  of  the  most  varied  diseases.     Dysentery,  scurvy,  hydro- 

pfcobia,  and  even  some  of  the  most  dangerous  epidemics  of  the  Middle 

AgWjWerc  reganled  as  due  to  intestinal  parasites.     When  th(<se  were  not 

wi'Viivenxl,  their  existence  was  su]>imjsih1.     The  discovert'  of  the  itch  mite 

•O'l  the  pro<.>f  that  this  was  the  cause  of  that  wide-spread  disease  gave 

"npiirtanee  to  this  belief. 

Tiien,  as  was  most  natural,  there  came  a  reaction.  The  presence  of 
"»e  jMrasites  was  aeknowle<lg«l,  and  it  was  believed  that  they  were  in- 
jurious, and  eouhl  even  endanger  the  life  of  their  host,  but  their  conueo- 
'lon  with  any  known  form  of  disease  was  denictl.  Many,  indctnl,  denied 
^*^l  they  were  attended  with  any  danger  to  the  indiviilual,  and  some  went 

K**  far  as  to  argue  that  they  exerted  a  beneficial  elfect,  in  that  tliey  assisted 
gwliea  by  increasing  the  secretion  of  raueus  and  stimulating  the  jwristal- 
|l;<ic(i(>u  of  the  intestine.     These  latter  views  were  hold  by  some  of  tlie 
ifel  distinguished  of  the  investigators,  but  many  of  the  physicians  held  to 
"Mi  old  ideas.     To  many,  when  they  did  not  know  anything  of  the  real  na- 
l^kurcor  cause  of  a  disease,  it  8er\'ed  as  a  cloak  for  their  ignorance  to  speak 
^  <*f  wonn-irritati»)n,  worm-fever,  and   worm-tliscascs  in  general.      Others, 
^'hiic  tlicy  did  not  deny  that  certain  pathological  conditions  in  the   intes- 
tine wore  associated  with  the  presence  of  worms,  asserted  that  there  was  no 
•""inal  (vinneetion  Ix'tween  the  two,  and  supposetl  tliat  tliere  could  be  certain 
I«lli(>ltigitral  conditions  which  prcdisiKjsed  the  intestinal  canal  to  tiie  pro- 
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duction  of  worms.  Bremser,  one  of  the  most  celebrated  of  the  hclrainthol- 
ogists  of  the  time,  desigiiatod  under  the  name  of  diatliesis  verminosa  a  con- 
ditiuu  of  the  altraeutary  canal  acroiupanied  by  disorders  of  nutrition  and 
digestion  in  consequence  of  which  material  accumulated  in  the  intestine 
wiiirh  was  favorable  to  the  producti<jn  of  worms.  It  was  even  held  by 
such  distinguished  investigators  aa  Rilliet  and  Barthez  that  this  worm- 
diathesis  could  exist  witliuiit  the  presence  of  worms.  It  was  only  after 
exact  scientific  work  by  patient  investigators,  accompanied  by  exi)eriment8 
on  animals  and  man,  tliat  tlic  life-history  of  most  of  the  intestinal  parasites, 
and  the  [lart  which  they  play  iu  the  production  of  disease,  were  put  on  a 
firm  and  scientific  basis. 

The  .subject  of  intestinal  jmrasites  has  a  further  importance  Ix-eansc  the 
first  pi-oof  of  the  connection  of  a  typical  infectious  disea.se,  trichinosis,  with 
a  living  germ,  the  trichina  spiralis,  which  in  its  adult  life  is  an  intestinal 
jjarasitc,  was  acknowledged  at  a  time  when  the  causal  ctnmeetion  of  bacteria 
with  disease  was  denied  by  very  many,  although  tlic  proof  of  it  was  just  as 
definite  and  positive  as  that  of  the  counectioa  between  trichinosis  and  the 
trichina. 

Patboloery  and  Clinical  History. — The  pathological  conditions  pro- 
duced by  the  diflcrcut  intestinal  parasites  depend  on  the  nature  of  the  para- 
site and  on  the  jiart  of  the  intestinal  canal  which  it  inhabits.  Thus,  it  is 
naturtd  that  the  ancliyhstoma  diKidcnalis  should  pnxluce  a  set  of  symp- 
toms dirterent  from  those  pioduced  by  tiie  ascaris  lumbricoides,  and  this, 
again,  symptoms  different  from  those  prtxlucod  by  the  oxyuris  vermicularis. 

In  rcgaiil  to  the  manner  in  which  the  parasites  exert  an  influence  on 
their  host,  we  have  principally  three  matters  to  consider.  In  the  first  place, 
they  grow  and  exist  at  the  exjiense  of  their  host.  They  exert  a  local  influ- 
ence by  their  bulk,  in  that  they  make  pressure  on  the  parts  around  them 
and  may  close  canals  in  whidi  they  live.  Tlicir  presence  and  their  move- 
meut,s  mav  produce  pain,  anil  may  variously  affect  the  physiological  func- 
tions of  the  intestine ;  they  may  also,  by  irritation  of  the  symjmthetic  ner- 
vous system,  give  rise  to  symptoms  of  the  most  varietl  chai-acter.  It  is 
not  known  whether,  like  the  bacteria,  tliey  pitMluw  certain  chemical  sub- 
stances, jitomaines,  which  have  an  injurious  action,  but  it  is  proljable  that 
they  do  so. 

The  (irst  of  these  modes  of  action,  the  withdrawal  of  nutriment  from 
tlie  host,  is  generally  of  little  or  no  importance,  but  under  certain  circum- 
stances, and  when  the  host  is  a  delicate,  Imdly-nouri.shcd  child,  this  may 
amount  to  something,  I^euckart  estimated  the  weigiu  of  a  bothriocephalus 
latus  twenty-two  feet  long  to  be  twenty-seven  and  a  half  grammes,  and 
that  in  the  course  of  the  five  or  six  months  that  it  took  to  reach  this  length 
it  jjrobably  consumwl  six  or  seven  times  its  weight  of  food, — a  quantity 
which  is  scarcely  worth  mentioning.  When  the  parasites  are  present  in 
great  numbers,  ii.s  soniptiracs  hapfx^ns  in  the  case  of  lumbricoid  worms,  five 
hundred  or  more  of  which  have  been  seen  in  a  single  case,  estimating,  as 
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L«i<kart  does,  the  yearly  coDsuniption  of  one  at  three  grammes,  it  will  be 
teca  Utat  so  great  a  number  as  this  must  withdraw  a  cunsidcrable  amuunt 
ipm  the  nutrition  of  the  body.  When  the  worms  do  not  live  on  the  intes- 
dtui  cuutents  of  the  host,  but,  attaching  tliemselves  to  the  mucous  mem- 
bmue,  direi'tly  take  the  more  valuable  bloixl,  the  case  is  much  more  serious. 
Tims  the  anohylostoma  diuxlenalis  pnKliioes  the  most  severe  forms  of  auiemia 
Bill  imiy  by  the  direct  witljdrawal  of  blood,  but  also  by  the  subsetiuent  hcmor- 
rfittpc  from  the  bites  which  it  makes. 

The  effects  which  the  ))arasites  produce  acting  by  their  bulk  alone,  as  in 
rinsing  the  lumen  of  tanals,  are  of  little  inifxirtance.  The  most  serious  of 
Ihewarcwhen  the  round  worms,  leaving  the  intestine,  wander  into  the  biliary 
or  jmocreatic  duct*  or  into  the  uir-paasages.  There  may  also  be  exceptional 
dnuinstauces  in  which  sudi  masses  of  lunibrieoids  are  present  that  their 
buli(  limy  in  some  plac«  till  the  entire  lumen  of  the  intestine  and  produce 
6traii^Milntion. 

The  most  important  effect  of  the  jw-rasites  is  the  irritation  which  they 
pmdiKts  of  the  nerves  of  the  intestinal  canal.  Tliis  is  shown  by  various 
Min|(l«m3,  some  of  which  are  referable  to  the  intestine,  but  others  appar- 
ently have  not  the  slightest  connection  with  it.  ^Vll  tiicse  ner\'ous  sym|)- 
Umi  are  more  pronounced  in  diildren  than  in  adults,  bemuse  the  nervous 
lysti'ra  in  the  former  is  so  much  more  excitable  than  iu  the  latter. 

Many  of  the  intestinal  jmrasites  pass  through  an  embryonic  condition 
io  which  tlie  embryo  lives  under  relations  wliich  are  very  different  from 
tlinee  which  suit  the  adult  ptii-asitc.  In  some  cases  the  real  danger  to  the 
host  is  not  connected  with  the  presence  of  the  adult  animal,  but  with  the 
«nbrj().  Thus,  tlie  adult  trichina  in  tiie  intestinal  caual  iinxluecs  symp- 
tom* whidi,  though  severe,  are  attendetl  with  no  danger  to  life,  but  a  dan- 
fMMN  and  oAeii  fatal  set  of  symptoms  begins  with  the  wandering  of  the 
Hnljryoa  into  the  muscles. 

Modes  of  Infection. — The  results  of  the  scientific  study  of  the  iutes- 
tiial  parasites  have  been  particularly  shown  iu  the  increased  knowledge  of 
tiH'inudts  of  infection,  and  the  most  valuable  results  in  pro|)iiyIaxiH  have 
l»«ii  the  outcome  of  tliis.  Many  of  the  parasites  i)ass  through  ditiereut 
(itnu  in  tlie  course  of  their  development,  and  these  different  forms  for  the 
UK*  part  require  different  hosts.  Notliing  has  been  mure  ckurly  shown 
"M  that  wo  derive  many  of  our  parasites  fmin  the  domestic  animals. 
SometimeB  the  parasite  passes  over  to  us  in  an  emhrj'ouie  form,  some- 
•"iKBin  the  form  of  eggswhich  find  in  our  bodies  suitable conditioas  cither 
™  complete  duvehipment  or  for  development  up  to  a  certain  degree.  Thus, 
••^bftrrtne  infected  with  one  variety  of  tape-worm  from  eating  the  emtiryos 
*W»np|jear  in  the  hog  in  the  form  of  small  eystie  animals  in  the  muscles, 
*wl  with  another  variety  fnitn  eating  beef  in  whicli  a  sitnilar  jiiiase  of  em- 
I'n'miic  development  is  found.  Infection  takes  place  from  the  use  of  animal 
■Kxloontaiuing  the  embryos  of  the  jmi-asites,  and  also  from  introducing  the 
tggt  is  various  ways  into  the  intestinal  canal.     Thus,  it  is  not  uncommon 
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to  have  vegetables  fertilized  by  the  use  of  liquid  manure  which  may  eon- 
taiu  {;roat  miinlxTs  of  the  oggs  of  certain  {Kirasitea  which  reach  the  intea- 
tiocs  wlien  the  vegetables  are  eaten  in  tlie  form  of  salads.  There  is  not  so 
much  tlanger,  or  none  at  all,  when  the  v^etables  are  cjxjked  thoroughly. 
The  drinking-water  may  also  serve  as  a  vehicle  for  infection.  The  «^gs  or 
embryos  of  parasites  after  being  }>assed  out  with  the  freces  find  their  way 
into  the  streams,  being  washed  there  by  the  rains,  ami  in  this  way  enter 
into  the  water-supply  of  cities.  This  mode  of  infection  may  Im?  guarded 
against  by  filtering  the  water,  for  none  of  the  eggs  will  pass  through 
projx'rly-con«tru(rtetl  filters. 

Another  important  mode  in  which  the  infection  may  be  kej>t  up  is  that 
by  si'lf-infi-ction.  The  eggs  of  certain  of  the  parasites  are  cnutinually  jiass- 
ing  from  the  intestinal  canal,  generally  in  the  ftcces,  and  in  persons  of  un- 
ck^nly  habits  these  eggs  may  get  on  the  fingers  and  thus  again  be  taken 
into  the  mnutli,  and  develop  in  the  intestinal  canal.  This  is  most  common 
in  the  case  of  the  small  oxyuris  worms.  It  is  almost  the  rule  to  find  the 
eggs  beneath  the  finger-nails  of  persons  afflicted  with  this  ]iarasite.  The 
cysticercus  cj'sta  found  in  man  ivsult  frtmi  swallowing  tape-worm  eggs,  and 
fretpiently  the  eggs  are  derived  from  a  tape-worm  in  the  same  individual. 

It  is  natural  that,  so  much  depending  on  cleanlini'ss  and  the  proper 
preimnition  of  the  fotxl,  the  intestinal  parasites  should  be  so  much  more 
common  in  those  lands  where  the  people  live  more  in  a  state  of  nature  and 
do  not  use  so  much  care  in  the  selection  of  their  fixid.  Thus,  the  echino- 
ooocus-cyst,  produced  by  eating  the  eggs  of  the  ta>nia  echinoeoccus,  a  com- 
mon jranisite  of  the  dog,  is  very  common  in  Iceland,  where  the  people  live 
on  intimate  terms  with  the  dogs.  In  Abyssinia,  where  the  habit  of  eating 
raw  lieef  is  very  prevalent,  the  tseniu  mwlicx'anellata,  the  cystic  embryo  of 
which  is  found  in  beef,  is  very  common.  In  all  cases  the  eating  of  raw  or 
nudcnlone  meat,  antl  of  vegetables  in  the  form  of  salads,  offers  a  much 
grrater  chance  for  infection  than  when  the  fowl  is  thoroughly  cooked,  since 
cfxiking  destroys  both  the  eggs  of  the  parasite  and  the  embryos.  Many  of 
the  parasites  are  more  cnmmou  in  childnni  than  in  .ndiilts.  This  cannot  be 
bcfwise  the  intestine  of  tlie  cliild  offci's  ji  Ix'tter  j>lace  for  the  growth  of  the 
jiarasite  than  that  of  the  adult,  but  the  chances  of  infection  in  the  child  are 
greater.  The  child  has  flir  itself  no  habit."*  of  personal  deauliuess,  and  is 
not  80  careful  as  to  what  it  puts  into  its  mouth. 

Certain  lands  are  the  homes  of  partieidar  par.isites.  One  of  the  varie- 
ties of  tajx>-M'orm,  the  IxithriocephaluH  latits,  is  found  rnily  in  certain  parts 
of  Europe,  and  another  variety  only  in  Greeuland.  It  «in  only  be  that 
tlic  conditions  for  embryonic  development  are  found  here  alone.  Other 
tutnisites,  though  existing  everywhere,  are  more  common  in  certain  lands. 
This  may  be  due  to  the  habits  of  the  pet)ple,  or  to  the  eggs  finding  out- 
Mv  of  the  bixly  more  suitable  conditions  for  development.  Thus,  the 
bimhricoid  worms  are  more  fre<pieut  in  warm  climates,  because  their 
Mv«  find  iu  the  beat  and  moisture  the  suitable  conditions  for  reaching  that 
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periud  of  development  whicli  they  must  have  before  they  can  exist  iu  the 
MeMioe. 

*.ItiiaB- Worms. — The  taeniae  are  lotjg  flat  worms,  composed  of  a  number 
lM||iifeDts  which  are  slightly  joined  together.  The  segments  are  flat,  nud 
lave  some  resemblance  to  pum|)lviu-see<.ls.  The  length  of  tlie  worm  may 
Toch  sixty  feel,  and  the  segments  number  many  hundred.  Tlic  head  is 
rouud,  aud  about  the  size  of  the  head  of  a  pin.  Imniwliatcly  behind  the 
hold  tlie  neck  is  at  first  narrowed  and  then  increases  in  widlli.  The  neck 
lot  iraiisversc  constrictions,  but  the  segments  proper  do  not  begin  until 
nme  di.*tauoe  farther  down.  In  each  segment  there  are  complete  male 
ud  female  organs.  Tiie  genital  openings  are  ou  the  side  of  the  segment, 
the  male  l»eing  directly  over  the  female.  These  ojx'nings  are  on  the  alter- 
Ditc  sides  of  adjoining  segments.  Tiiere  are  nut  usually  more  than  three 
or  four  hundred  sexually-mature  segments  in  the  worm.  The  constrio- 
|hi  in  the  neck  become  segments,  tlie  sexual  {Mirts  gradually  dcvelnp- 
fi^  in  them.  The  head  of  the  worm  is  somewhat  comjilieatwl,  and  the 
«vml  varieties  of  taenia  are  distinguislitil  from  one  another  by  the  strue- 
tuitof  tlie  head  and  of  the  genital  organs.  The  tsenia  solium,  the  pork 
Uiw-womi,  has  a  slight  projection  at  tiie  apex  of  its  head,  aud  around  this 
i  «eri»  of  chitinous  hooks  ;  below  these  are  four  powerful  sucking  disks. 
TIm*  tsnia  mediocanellata,  the  beef  tape-worm,  has  a  blunter  head  than 
tlw  taoia  solium  and  is  without  the  circle  of  Iiooks.  In  both  therc  is  a 
fliton  of  water-canals  which  extend  fruni  the  head  through  all  the  joints 
of  the  body.  The  tania  solium  is  nearly  always  found  alone,  whence  its 
fBDe,  The  French  call  it  ver  solitaire.  Several  of  the  tajniie  mediocanel- 
'Itbmay  be  found  in  one  individual. 

The  tieuia  Bolium  is  produced  by  eating  pork  which  contains  the  em- 
liryos  in  the  form  of  small  cysts.  These  cysts  represent  tiie  head  of  the 
*omi  and  a  single  st^ment  which  is  dilated  to  form  a  vesicle.  The  pork 
roniaining  the  cysts  is  known  as  measly  pork.  Wlien  such  pork  is  eaten 
UDowkcd  or  insufficiently  cooked,  which  of^en  is  the  case  with  sausages, 
tiw  licad  attaches  itself  to  the  mucous  menibratie  and  the  worm  continues 
Ui  gniw  by  the  formation  of  segments.  The  eggs  are  not  sc|>arated  from 
tlie  w^eots  in  the  body,  but  the  segments  are  dischai^ed  entire,  either 
"nply  or  in  cliains  of  several.  They  generally  pass  away  w  ith  the  freces, 
iJUttlicy  may  pass  indej>endently.  Persons  fretpieatly  have  their  attention 
allrd  to  the  presence  of  the  worm  by  finding  these  segments  in  the  clothing, 
Wlmi  iJio  eggs  are  swallowed  they  undergo  a  partial  development  and  reach 
wrUin  |wrts  of  the  body,  where  they  l>econie  the  cystocerci  cellulosie.  This 
••wclopment  of  the  eggs  may  take  place  in  man  as  well  as  in  hogs.  The 
•mic  form  of  the  taenia  mcdioi-ancllata  is  found  in  the  beef,  and  the 
is  produce<l  by  eating  sucli  flesh  iu  a  raw  or  underdone  condition. 
Aix/ther  variety  of  tape-worm  found  in  man,  the  bothriocephalus  latus, 
«**  a  very  limited  geographical  distribution,  being  found  only  in  Russia, 
Sweden,  Holland,  Switzerland,  and  some  parts  of  Germany.     Little  or 
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nothing  is  known  about  its  development,  but  it  is  probable  tbat  it  passes 
tlirotifili  an  cnibn-onic  condition  iu  certain  fish  and  is  pnKhiccd  by  eating 
these.  It  is  the  hirgest  of  the  tape-worras,  having  a  kngth  of  from  twenty 
to  sixty  feet,  and  the  segments  are  an  inch  or  more  iu  breadth.  The  t^nia 
mediocaneihua  is  more  common  in  America,  England,  and  France,  owing 
to  the  fact  tliat  in  these  countries  beef  is  often  eaten  nut  sufficiently  cooked 
to  destroy  tlie  embryos.  In  Germany  the  taenia  solium  is  more  (xjnunon, 
because  much  pork  is  eaten  either  raw  or  imperfectly  cooked  in  the  form  of 
sausages. 

The  tai^e-worm  is  never  seen  in  nursing  children  where  milk  forms  the 
exclusive  diet.  It  is  often  met  with  from  the  age  of  five  to  fifteen  years, 
and  is  most  common  from  fifteen  to  forty.  It  is  very  curious  that  females 
are  more  subject  to  it  than  males,  for  there  is  nothing  iu  the  diet  or  the 
mode  of  life  in  the  two  sexes  which  can  give  any  explanation  of  the  fact. 
Warrncli  found  in  two  hundred  and  six  cases  of  tape-worm  twenty-two  in 
children.  The  relation  of  the  sexes  in  the  whole  two  hundred  and  six 
cases  was  seventy-one  males  to  one  hundred  and  thiily-five  females. 

Symptomatology. — In  some  cases  the  tape-worm  produces  no  symp- 
toms, and  the  iiost  is  made  aware  of  the  presence  of  his  guest  only  by  the 
passage  of  the  segments.  There  are  no  symptoms  which  are  absolutely 
diagnostic  of  the  worm.  Those  which  are  generally  enumerated  may 
appear  together  or  singly.  There  may  be  various  distiu'bances  of  digestion, 
irregular  appetite,  unpleasant  sensations  in  the  Ully,  wiiicii  in  young  chil- 
dren may  increase  to  colicky  pains  and  gastraigia.  Reflex  sym]>toms,  con- 
vidsions,  and  even  chorea  and  epiU'|>sy,  may  apjirar,  and  are  more  frcijuently 
seen  and  more  severe  in  ciiildren  than  iu  adults.  Other  disturbances  refer- 
able to  the  nervous  system  are  giddiness,  buzzing  in  the  ears,  itching  at  the 
nose  and  anus,  sometimes  an  increased  secretion  of  saliva,  nausea,  especially 
wiien  the  stomach  is  empty,  and  even  vomiting.  Many  patients  uimplain 
of  feeling  the  movements  of  the  worm  in  the  intestine,  or  of  a  sensation  as 
of  a  ball  being  there.  With  all  these  symptoms  (he  general  health  of  the 
patient  may  remain  perfect,  l>ut  where  there  is  much  disturbiiuee  of  diges- 
tifin  (liere  may  be  a  slight  degree  of  wasting  and  ])allor.  Weak  children 
suffer  much  more  from  the  parasite  than  do  those  that  are  strong  and  well 
nourished.  There  may  be  various  psychical  disturbances :  children  are 
often  fretful,  peevish,  and  im))atient.  Often  there  is  [miu  around  the  um- 
bilicus, which  radiates  upward  to  the  epigastric  region.  Sometimes  this 
pain  returns  at  regidar  intervals  and  is  generally  quieted  by  eating.  The 
appetite  is  irregular:  in  some  cases  it  is  verj'  poor,  in  others  it  is  increased 
to  regular  Ixiulimia.  Sometimes  the  pain  in  the  intestines  is  aecorapauied 
by  a  considerable  degree  of  meteorism,  and  the  swelling  of  the  belly  is  very 
unpleasant.  The  reflex  symptoms  are  said  to  be  more  common  and  more 
severe  in  cases  of  bothriocephalus  than  in  either  of  the  other  varieties  of 
tape-worm.  In  addition  to  the  nervous  symptoms  mentioned,  there  may  be 
nervous  trembling,  hysterical   phenomena,  a  dry,  convulsive  cough,  dis- 
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of  vision,  hyponestliesia  or  antesthesia,  disturbed  sleep,  cning 
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Imllinir  out  in 


tlie  si 


eep, 


etc. 


DiaerQOsis. — There  is  nothing  pathognomonic  alwiit  these  symptoms. 
A  iwnl>ination  of  neurotic  symptoms,  a  tendency  to  colicky  pains,  and 
ilHiinp  around  the  anus  may  lead  one  to  suspect  the  prt\-?ence  of  a  tape- 
wtirm,  but  a  certain  diagnosis  can  Ix;  made  only  by  evidence  of  the  seg- 
ments. When  large  masses  of  the  worm  liave  pa'^scd  away,  all  the  symp- 
liims  become  much  milder,  and  may  even  disapjvear  for  weeks  or  months. 
The  entire  worm,  with  the  exception  of  the  hea<I  and  a  small  part  of  the 
neck,  may  be  }>asse«l,  and  the  symptoms  disap|>car  until  a  new  growth  of 
tlx-  wonu  takts  place.  A  complete  sjwntaneous  recovery,  with  the  passage 
tf  the  uotire  worm,  is  ver*'  seldom  seen.  It  is  (vrtain  that  the  tai>c-worm, 
Aeall  other  living  beings,  must  die  after  a  time,  but  its  duration  of  life 
it  unknown,  and  in  any  case  is  a  very  long  oue.  Cases  have  been  known 
where  the  worm  has  existwl  for  twenty  years.  After  one  has  lived  in  the 
inlestines  for  a  verj'  long  time,  all  tlie  symptoms  occasioned  by  it  become 
toj-  mucli  lighter  or  may  even  disapjiear  altogether. 

Prognosis. — The  prognosis  is  always  good  so  far  as  danger  to  life  is 
concerned,  but  sometimes  the  tape-worm  proves  to  be  a  guest  that  cannot  be 
awily  got  rid  of. 

Tre&tment. — Care  must  be  exercised  in  the  use  of  remedies,  especially 
in  cliiUri-n,  from  the  ease  witli  which  gastric  disturlwncc  may  l)e  set  up. 
All  rajie-worni  remedies,  especially  the  most  cnicacioiis,  have  the  disadvan- 
that  they  are  liable  to  disturb  the  stomach.  They  should  never  be 
pwii  on  a  veiitui-e,  on  a  supjTOsitioii  from  the  .symptoms  that  there  may  be 
I  tape-worm  present,  but  the  diagnosis  must  be  made  certain  by  the  i)rcs- 
•ce  of  the  segments.  All  these  remedies  act  by  killing  the  parasites,  and 
WBmirpneral  ndes  for  giving  thorn  may  Ix^  found  to  he  of  advantage.  In 
general  it  will  Ix?  foimd  more  difficult  to  expel  the  worm  in  children  than 
ioKliih*.  principally  for  the  reason  that  tlic  treatment  diroct<^Kl  against  it  in 

former  cannot  !»  so  heroic.  One  of  the  difficulties  in  the  way  of  treat- 
is  that  the  medicines  are  so  unpleasant  to  take.  It  is  better  that  a 
pwiwl  of  fasting  should  precede  any  attempt  at  therapeutics.  This  is  suj)- 
to  weaken  the  {xirasitc,  and  then  the  medicine  will  have  a  greater 
on  the  weakened  animal.  Often  medicines  seem  more  effective  after 
IwSe  nimiix-rs  of  segments  have  Ijecn  passwl.  A  brisk  purgation  with 
•Mtoroil  should  follow  several  hours  after  tiie  anthelmintic  has  been  given. 

All  old  remedy  against  the  worm  is  the  Imrk  of  tlie  pomegranate.  Care 
wwild  be  taken  to  secure  the  fresh  bark,  as  it  soon  loses  its  qualities  when 
»«pt  The  ]K)wdered  Iwrk  should  be  macerated  with  an  equal  amount  of 
and  this  reduced  liy  boiling  to  half  the  quantity.  Ver\'  young  chil- 
should  be  given  half  a  teaspoonful  of  this  decoction,  and  those  over  ten 
."tars  old  may  be  given  a  full  teasiwonful.  In  order  to  prevent  vomiting,  a 
little  of  the  synip  of  orange-peel  or  ginger  may  be  added. 

The  root  of  the  male  fern,  filix  mas,  is  a  remedy  which  is  much  regarded. 
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It  may  be  given  in  the  form  of  a  powder,  the  dose  being  from  ten  to  ninety 
grains  according  to  tiie  age  of  tho  patient,  either  in  a  single  dose  or  in 
divided  doses.  In  general,  l>c'tter  results  follow  the  administration  of  one 
large  dose  than  of  several  smaller  doses. 

Koiisso  is  a  i-enn-dy  tliat  of  late  yenvs  has  been  usetl  with  great  success 
in  the  treatment  of  tajK'-worm,  having  l^ei^n  iutroduixnl  into  Kurope  from 
Attyssinia,  where  the  disca.se  is  vcrj'  common.  It  is  a  remedy  which  has 
some  di«idvantages,  partifiilarly  with  eiiildren,  as  it  is  very  disagreeable  to 
the  tjiste  and  is  apt  to  jjnuliR*  naii«'a  and  vomiting.  An  infusion  is  made 
of  the  flowers  itf  the  plant.  Two  to  si-x  ilraehms  of  the  powdered  leaves 
should  1k'  adikil  to  five  or  six  ounces  of  boiling  water,  and,  after  cooling, 
the  whole  should  be  taken  in  dividi-d  doses,  lx»ing  careful  to  .shake  the 
mi.xture  Wfore  taking.  If  no  stool  follows  in  three  t)r  Omr  hours,  a  pur- 
gative should  be  given.  A  useful  form  of  administration  has  been  found 
in  tabli'fs  made  of  the  eonipressetl  leaves, 

Pumpkin-seed  is  a  useful  remwlyaud  one  not  disagreeable  to  take.  The 
hull  should  bo  taken  from  the  seeds,  and  the  pulp  rubl)ed  with  water  to  a 
thick  mass,  and  of  this  from  one  to  two  ounces  may  be  given  in  a  single 
dose,  and  iji  a  lew  hours  followed  by  a  dose  of  cajitor  oil.  Should  the 
worm  not  be  exjwlled,  the  dase  may  be  repeated  several  times  and  a  thor- 
ough trial  given  tlic  rcniwly,  for  it  is  not  disagreeable  to  the  taste  and 
produtrs  no  unjilcasant  symjrttiins. 

Turpentine  nuiy  prove  effivtive  when  all  other  remedies  feil ;  it  is  better 
to  give  it  in  as  lai"ge  a  dose  as  can  be  borne  than  in  divided  doses.  It  may 
be  given  in  emulsion  with  milk  or  in  capsules. 

There  are  various  other  remedies  which  are  used,  but  none  will  be  found 
80  ett'ective  as  those  mentioned. 

Verk*  often  when  the  worm  is  jiassed  the  liead  will  not  he  found.  It 
may  easily  cscaiKJ  obsiTvation,  or  the  worm  may  break  otf  shortly  behind 
the  head,  leaving  this  in  eitu.  It  seems  to  make  no  material  difference 
whether  (he  head  c<imes  away  or  not,  since  the  worm  dies  when  separation 
takes  place  shortly  behind  this.  Sometimes  a  large  portion  of  the  worm 
follows  the  administration  of  remedies,  but  a  considerable  mass  is  left. 
There  then  results  an  aliatement  of  all  the  symptoms  for  two  or  three 
mouths,  but  tliey  will  return  with  a  further  growth  of  the  parasite.  The 
worm  may  be  exiwllcd  in  (oto  as  a  rolkxl-up  ni.iss,  or  in  several  sections. 

AscARiDES. — The  ascaris  Inmbricoides  is  the  most  common  parasite  in 
children,  and,  next  to  the  trtchocephalus  dispar,  the  most  harmless.  It  is 
a  long,  cylindrical,  yellowish  or  reddish-yellow  worm,  pointed  at  both  ex- 
tremities. The  body  is  marked  by  four  longitudinal  dark  bands  and  is 
striated  transversely.  At  the  head  are  three  rouudcfl  elevations,  aiul  be- 
tween these  a  number  of  fine  teeth.  The  male  is  easily  distinguished  from 
the  female;  it  is  smaller,  the  posterior  extremity  much  thinner,  and  always 
curved  or  rolled  upon  itself,  while  the  female  is  straight.  The  length  of 
the  male  is  from  four  to  seven  inches,  and  of  the  female  from  six  to  eleven. 
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Tit  vulva  is  in  the  middle  line  of  the  body,  and  nearer  the  head  than  the 
Uil.  The  eggs  are  oval  in  sliape,  0.075  mm.  long  and  0.05S  mm.  wide ; 
ibia  fint  passed  thov  are  almo.st  ti-aii8[KirL-nt,  but  soon  become  yellowish 
Md opaque.  They  uiidL-r^)  no  devttopnieut  within  the  intestine,  but  pass 
out  with  the  fteccs  in  great  nuiut>ers.  Mueh  time  is  ap|iarently  re<|uircd 
lf.l(pil' development,  which  laltcs  place  only  under  suitalile  conditions  of 
tnnriltaiad  moisture.  Th»;  eggs  are  very  iiidfstnictible,  and  may  i-cmaia 
van  Dodevcloped  and  tiicn  develop  as  soon  as  they  are  placed  in  favorable 
rireumstaooes.  The  worms  are  much  more  frequent  in  children  than  in 
adolu,  and  more  frequent  in  females  tliau  in  mules.  The  ciubry4),  Btill 
enduMl  io  the  egg-membrane,  is  taken  into  the  body  in  the  drinking>- 
fftttrand  in  \iirions  other  ways. 

The  essential  habitat  of  the  worm  is  in  the  small  intestine,  but  it  may 
wwler  throughout  the  intestine.  It  may  pa.ss  through  the  rectum  either 
«itli  or  without  the  faxies,  or  it  may  take  an  upward  course  and  be  found 
ia  tiw  atoniaeh,  cesophagus,  or  nose.  Cases  have  not  infrocjuently  Ijeen  seen 
wktpe  it  has  entered  the  air-passages,  producing  death  eitlior  instantly  from 
■fixatioD  or  later  from  gangrene  of  the  lung.  It  may  also  poss  from  the 
itetine  int«j  the  biliary  or  jwncreatic  ducts. 

Symptomatoloery. — The  most  varied  symptoms  are  given  as  due  to  the 
framoe  of  these  worms.  Here,  as  in  the  case  of  tape-worm,  the  only  re- 
lable  information  is  found  in  the  pres<:'iice  of  cither  the  woniis  them.sclves  or 
tlwrova  in  the  stools.  It  is  certaiuty  true  that  in  most  children,  even  when 
tbawomM  are  present  in  considerable  numbers,  no  symptoms  arc  produ(x?d. 
laotha*  cases,  generally  de|)euding  on  the  number  of  worms,  certain  vague 
(fBptoms  are  caused.  There  may  be  vague  and  unpleasant  sensations  in 
tilt  ombilical  region,  which  may  increase  to  colicky  pains.  Sometimes  there 
ii  ware  or  less  dull  continuous  ])ain,  which  at  times  becomes  more  severe. 
Tlw abdomen  is  often  swollen,  the  ap|>etitc  is  capricious,  and  there  may  be 
ausea  and  vomiting.  Mucous  diarrhcea  is  sometimes  prc.scnt.  Many  of 
tfestrmptoms  which  are  much  regarded  by  the  laity,  sucii  as  itching  and 
pidtinn  at  the  nose,  are  of  no  inijwrtance.  Cliildreu  who  are  weakly  and 
•Bwhonj  the  worms  are  present  in  great  numlx-rs  may  lose  flesli  and  become 
H«.  There  are  various  nervous  symptoms,  such  as  griuding  of  the  teeth, 
oiK|uii>t  sleep,  disturbance  of  sensation,  widening  uf  tlie  pupils,  reflex  con- 
whions,  etc.,  but  these  are  nujst  common  in  very  young  children.  Tliere 
love  been  cases  reported  where  obstinate  epileptiform  hysterical  conv^ulsions 
■aiiir  to  chorea,  aphonia,  disturbances  of  sensation,  etc.,  have  ceased  after 
""Mpubaon  of  a  number  of  the  worms. 

In  the  tropics  not  only  are  the  worms  more  frequent,  but  the  symptoms 
by  them  arc  more  severe.  This  is  due  to  the  enormous  numbers 
•f  ft*n  which  are  sometimes  present. 

It  is  prolnbic  that  the  presence  of  the  worms  may  aggravate  any  intes- 
•fleetion,  but  they  seem  to  produce  absolutely  no  eifect  on  the  healthy 
■•(009  membrane.  For  a  long  time  it  was  supiwsed  that  the  worms  could 
Vol..  III._15 
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penetrate  the  intestiDe  and  enter  the  peritoneal  cavity,  or  even  wander  oM 
where  in  the  body.  The  cvidenc-e  of  this  was  sought  in  the  presence  of 
tlie  worms  in  abscesses  about  the  abdomen,  and  in  the  peritoneal  cavity, 
either  with  or  witliotit  jientonitis.  It  may  Ije  rcgartkxi  as  certain  that  they 
cannot  pass  through  the  intact  intestinal  wall,  for  their  structure  precludea 
this.  Tlie  aljst^'.ssos  in  whicli  they  have  been  found  were  in  the  inguinal 
or  umbilical  region,  the  must  oimmon  j)lace8  for  hernia,  and  it  is  pnjlwble 
that  these  were  produced  by  the  parasite  entering  an  inguinal  or  uml)ilical 
hernia  and  by  its  presence  and  movement  in  this  confineil  j)Iace  causing 
perforation  with  abseess-foiniation.  When  they  are  found  in  the  peritoneal 
cavity,  with  j>eritonitis,  they  may  have  escajied  through  some  small  and 
easily-ovcrlooiced  oiwning  in  the  intestine,  or  in  other  cases  some  other 
paiusitc  may  have  been  mistaken  foi*  the  ascaris. 

It  is  always  serious  when  the  worm  ascends  the  intestine  to  the  pharj-nx 
and  enters  the  larynx.  It  protluces  severe  j>aroxysms  of  wjughing,  a  feel- 
ing of  suffocation,  pain  in  the  n^ion  of  the  larynx,  and  frequently  a  quickly- 
fatal  asphyxia.  If  it  passes  the  larynx  and  enters  the  trachea  the  symptom* 
become  milder.  There  are  still  violent  cough,  hoarseness  or  even  aphonia, 
piiin  in  the  breast,  vomiting,  and  convulsions.  If  it  is  not  expell"d  by  the 
fits  of  coughing,  death  takes  place  in  from  one  to  three  days,  generally  from 
gangrene  of  the  lungs.  It  is  a  not  very  uncommon  thing  at  autopsies  to 
find  a  worm  in  the  pltarvnx  or  the  larynx,  it  having  crawled  there  after 
the  death  fif  the  individual. 

Diagnosis. — As  we  have  said,  there  are  no  symptoms  which  are  in  any 
degiTC  positive.  We  may  susjwct  the  presence  of  the  worms  from  a  group 
of  symptoms,  but  the  diagnosis  must  always  be  made  from  finding  the  worms 
or  the  eggs  in  the  fax-es.  The  eggs  are  oflen  present  in  extraordinary  num- 
bers, and  can  be  easily  recoguizwl.  In  a  piece  of  fasces  no  larger  than  a 
grain  of  wheat  Davaine  found  fmm  three  hundred  and  twenty  to  three 
tlmusaud  eggs.  In  this  case  twenty-two  worms  were  ex{ielled  after  the 
administration  of  santonin,  and  thirteen  of  the  twenty-two  were  femaleSi 
The  eggs  of  the  lumbricoid  can  cjisily  be  distinguished  from  the  long- 
pointed  ^gs  of  the  oxyuris  vennicularis  uud  from  the  nuiud  eggs  of  the 
taenia.  In  looking  for  the  eggs  it  is  best  to  give  a  purgative,  then  filter 
the  li([uid  st<xils  and  examine  tlie  solid  residue  microscopically. 

Prognosis. — Tlie  prognosis  is  favornbic.  Unless  the  parasites  are  ia 
enormous  numlwrs  they  do  not  produce  any  dangerous  conditions ;  but  thera 
is  always  some  danger  that  they  may  wander  into  .wme  other  part  and  pro- 
duce sutfttcation  by  entering  the  air-passages,  or  set  up  a  purulent  hepatitia 
by  entering  the  bile-duct. 

Treatment. — Tlie  remedy  on  which  the  nifwt  reliance  can  be  placed  is 
santonin,  and  this  lias  the  furtlur  advantage  of  being  almost  devoid  of  taste 
and  smell.  It  may  be  given  mixctl  with  a  little  sugar  in  doses  of  from  one- 
fourth  to  one  grain.  Sometimes  it  may  i^c  given  mixed  with  a  little  calo^ 
mol,  and  should  then  be  followed  by  a  purgative.     The  worms  generally 
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[  to  come  away  on  the  second  day,  and  tbey  may  continue  to  pass  for 
wven]  days  longer.  As  long  as  the  worms  continue  to  pass,  the  treatment 
dxmM  be  continued  ;  but  tlie  single  dose  should  not  exceed  one  grain. 

PlN-WoRMs. — The  oxyuris  vemiicularis,  commonly  known  as  tiie  seat- 
or  pin-worm,  though  not  so  common  as  the  ascaris  lumbricoides,  pixxluoes 
mcire  unpleasant  symptoms.  The  male  is  much  smaller  than  the 
laile,  and  Ims  the  tail  rolled  into  a  spiral.  The  length  of  the  male  is 
fwia  one-twelfth  to  one-sixth  of  an  inch,  that  of  the  female  from  one-fourth 
to  one-half  of  an  inch.  In  both  sexes  the  Ixvly  pivsents  a  more  or  less 
fuiiiform  shape,  the  anterior  end  l)eing  roundetl  to  form  a  somewhat  ab- 
raplly  truncated  head,  which  is  rendered  very  eonspi<niou»  by  a  bulging  of 
the  transparent  integument  around  the  mouth,  which  presents  in  profile  the 
q^xarance  of  winged  appendages.  The  integument  is  transversely  striated 
Hid  of  silverj'  whiteness. 

The  eggs  are  smooth,  oval,  0.053  mm.  in  their  long  diameter  and  0.028 
mm.  in  their  short ;  they  undergo  .segmentation  while  in  the  intestine,  and 
*heu  discharged  a  tadpole-like  Ixnly  is  often  foun<l  within  them.  When 
th»T  are  placed  in  warm  water  this  tadi>olcslike  embryo  soon  changes  into  a 
ioi^  ilemlcr  worm  and  leaves  the  egg. 

The  whole  course  of  development  takes  place  in  the  intestine.  As  soon 
M  the  worm  is  freed  from  the  egg  it  wanders  into  the  upper  part  of  the 
ialistine.  Here  it  grows  quickly,  the  sexes  become  differentiated,  and  after 
4i«  it  dcsr-ends  again  into  the  lower  portion  of  the  small  intestine,  where 
mocrptiun  is  effected.  The  females  then  enter  the  necum  accompanied  by 
the  males,  and  here  and  in  the  large  intestine  complete  development  tak«'8 
pl»»-  The  eggs  are  de]X)sitefl  in  the  rectum,  partly  in  the  mucus  and  partly 
MI  tlip  mucous  membrane.  The  development  of  the  worm  is  very  rapid. 
L«ickart  and  three  of  his  scholars  swallowed  the  eggs,  and  found  the  young 
wnbrjns  in  the  stools  fifteen  days  afterwanls. 

The  worms  are  also  pro|mgate<l  by  self-infection.  They  get  on  the  fingers 
*rbeu(«th  the  nails,  from  the  efforts  which  the  pmtient  makes  to  allay  the 
mifllonilile  itching  in  the  neighborhoml  <if  the  anus,  and  are  conveyed  in 
•hi*  manner  into  the  mouth.  Cobbold  mentions  the  case  of  a  person 
Ifrntd  with  myriads  of  these  cntozoa  who  in  his  distress  and  rage  was 
•wirtomcd  to  catch  the  worms  and  l)ite  them  in  two.  As  lie  did  not  select 
WBiuulc  worms  for  this  pleasant  operation,  he  expo8e<l  himself  to  a  terrible 
'•Wnge,  for  no  surer  way  could  Ix*  found  to  inti"oduw  the  eggs  into  the 
wteniiml  i<anal.  It  will  readily  Ik»  seen  that  this  metluHl  of  self-infection 
■lit  play  a  greater  r6le  in  children  than  in  adrdts,  owing  to  the  fact  that 
•w  habits  are  less  cleanly. 

The  worms  may  exist  in  largo  numlK»rs,  and  their  capacity  for  increase 
■  Tm-  grc-at.  On  this  account  the  disease  is  often  ver)'  obstinate  :  although 
|lllit  nnmliers  may  be  exjH-lled,  their  place  is  quickly  suppliiil  if  any 
wurnis  remain. 

Symptomatology. — They  may  be  present  in  considerable   numbers 
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without  producing  any  symptoms.  Ordinarily  they  produce  a  chroi 
irritation  of  the  rectum,  with  itohing,  burning,  and  pain  which  extend 
thi;  external  gcnital.s.  In  the  evening  and  at  night,  especially  ailer  t 
patient  has  Ixwonie  wurm  in  IkxI,  the  worms  seem  to  be  in  their  most  e 
citable  condition  and  give  rise  to  varioim  unpleasant  symptoms.  Frequent 
the  symptoms  return  ever}-  night  with  the  utmost  regularity.  In  childr« 
esf>ecially,  various  symjiatlu'tic  nervous  phenomena  may  be  added,  su 
as  restlessness,  itching  of  the  Dose,  involuntary  twitchings,  grinding  i 
the  teeth  during  sleep,  chorea,  «invulsious,  and  even  epileptiibrm  seizun 
The  itching  and  iiuruing  of  the  geuitalsi  may  load  in  lx)th  sexes  to  onauisi 
In  young  female  children  pruritus  and  leucorrhcea  are  sometimes  ae< 
and  in  those  appnmching  the  age  of  puberty,  various  forms  of  hystcn 
There  is  often  a  marked  ansamia,  but  instead  of  anorexia  there  may  he 
ravenous  appetite,  es|)ecially  in  cliildrcn.  Diarrhoefi  is  sometimes  presei 
but  there  may  be  a>usiderab]e  constipation.  If  the  condition  has  lasted 
long  time  the  stools  are  rather  soft,  of  a  verj'  fetid  odor,  ami  mixed  wi 
mucus.  Not  only  do  the  worms  pass  out  in  the  stools,  but  they  also  ere 
out  spontaneously,  and  an  investigation  of  tlie  anal  region  will  often  rev< 
them  in  tiie  folds  around  the  anus.  In  female  children  they  may  enter  t 
vagina  and  here  set  up  a  purulent  inflammation.  Within  the  anus  t 
mucous  membrane  is  swollen,  deeply  injected,  and  covered  with  muci 
which  is  often  tinged  with  blood. 

Diagnosis. — The  diagnofnis  is  generally  easy  to  make.  On  inspectii 
of  the  anal  region  the  worms  will  often  be  seen,  though  they  are  so  smi 
that  they  can  easily  ehide  obserN'ation,  By  washing  out  the  rectum  wi 
cold  water  au<l  examining  this  they  may  always  be  found  if  present.  Tl 
eggs  may  be  retx)gnized  on  microscopical  examination  by  their  loug^v 
form.  There  are  various  eoiiditious  other  tiian  tlie  worms  which  a 
produce  the  local  symptoms,  and  the  only  certain  basis  for  diagnosis  hei 
as  in  tlie  case  of  other  worms,  is  the  presence  of  the  worms  or  their  egga, 

Profirnosia. — There  are  no  really  dangerous  conditions  produced  by  <j 
oxyuris,  but  the  i.H)n(litiou  is  unpleasant  and  often  very  difficult  to  tw 
successfully.  They  may  apjiarently  all  be  driven  out,  but  if  a  few  rema 
in  the  folds  around  the  anus  these  will  serve  as  new  foci  for  furtfa 
infection. 

Treatment. — lu  this  disease,  which  is  so  obstinate  and  which  oH 
returns  after  apparent  cure,  it  is  necessar)-  not  only  to  treat  promptly,  b 
also  to  continue  the  treatment  for  some  time.  The  chief  reliance  in  t 
treatment  has  been  wrongly  plaaxl  on  injections  which  have  for  their  pi; 
pose  the  destruction  of  the  worms  in  the  rectum.  .-Vlthuugh  the  unpleafii 
symptoms  which  we  have  descriljetl  are  almost  ontia>ly  thic  to  the  presen 
of  the  worms  in  the  i-ectura,  it  must  not  be  forgotten  that  the  worms  he 
are  eonstautly  Ijeing  added  to  from  the  small  intestine.  It  is  best  to  ai 
internal  mcdiration  to  the  rectal  injections,  and  thus  attack  tiie  worms  fro 
above  and  below.     The  internal  treatment  is  the  same  as  that  for  the  lui 
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bricoid  worms.  Various  oiutmonts  may  be  nibbtil  into  and  around  tlip  anus 
til  destroy  the  worms  which  are  in  the  folds.  Rectal  injections,  either  of 
wld  water  alone  or  of  a  weak  solution  of  quinine,  may  be  used  with  good 
An  Iiij(«tious  of  a  solution  of  corrosive  sublinmte,  oue  to  one  thnusand, 
l«v«been  recommeuded.  The  treatment  should  Ije  continued  at  intervals  for 
lefenl  weeks,  until  both  the  worms  and  the  ejws  have  disa))p*'ared  fn>m 
ticftools.  During  the  treatment  care  should  be  taken  that  the  digestion  id 
not  im]Mtred.  The  necessity  for  the  utmost  care  in  the  treatment  will 
beoooie  ap|Mr«:'nt  when  it  is  borne  in  mind  that  the  disease  in  adults  and 

jipojile  sometimes  seems  incurable. 
JCHOCEPHALtre.— Another  parasite  which  is  exceedingly  common,  but 
jin-sence  in  the  intestine  produces  few  or  no  symptoms,  is  the  tricho* 
(Tphaliis  dispar.  The  peculiarity  of  this  parasite  consists  in  the  anterior 
part  of  the  body  being  exceedingly  thin  while  the  posterior  part  is  thicker. 
Tlic  male  is  shorter  than  the  female.  The  length  of  tlie  male  worm  is  from 
(lOf  and  one-fourth  to  one  and  a  half  inches,  wliile  tliat  of  the  female  ia 
twoinohea.  The  eggs  are  oval,  and  somewhat  resemble  those  of  the  oxy- 
urisjbnt  are  not  so  sharp-pijiuted.  The  habitat  of  the  parasite  is  in  the 
aaaim,  and  it  is  seldom  found  in  any  other  part  of  the  intestinal  canal. 
When  great  numliera  of  them  are  present  they  may  produce  some  irritation. 

TRlcTHlXJi!. — The  most  dangerous  of  the  worm-parasites  are  the  tri* 
chinir,  but  the  real  danger  with  them  is  not  cimnected  wrtli  the  presence  of 
thf  adult  worm  in  the  intestinal  caual,  but  with  the  embryonic  condition 
in  irliipli  the  parasites  invade  the  voluntarj'  muscles.  The  embryos  are 
ffwiuent  iu  the  muscles  of  pigs,  and  from  eating  flesh  containing  them,  in  an 
imperfectly-cooked  or  a  raw  condition,  infection  tai<es  place  iu  man.  They 
nmy  also  be  found  in  other  animals, — in  rats,  cats,  mice,  moles,  and  some 
rtkfni.  The  infection  of  the  pig  results  principally  fnjm  eating  the  flesh 
«f  infected  rats  and  mice.  The  emI)ryo  worms  arfe  coile<I  up  in  the  mus- 
™lar  fibre,  and  are  ^  of  an  inch  long  and  ^^  of  an  incli  broad.  When 
iutnxluoed  into  the  stomach  they  increase  in  size  and  become  sexually 
ojtiire  in  two  or  three  days.  They  produce  viviparously  an  a.stonisliing 
Duntjer  of  young,  estimated  by  various  authors  at  from  two  hundred  to 
"t»  thousand.  These  penetrate  the  mucous  membrane,  and  in  a  short  time 
Wlhcir  way  to  the  difiercnt  muscles  of  the  body. 

Bymptomatoloflry- — The  presence  of  the  sexually-mature  trichinie  ib 
"'•'  intestine  produces  a  more  or  less  intense  gastro-intestinal  catarrh  :  even 
"anil  ulcers  and  erosions  in  the  diio<lcnum  may  be  caused  by  tliem.  Sec- 
""•iwily  the  mesenteric  glands  are  swollen  and  hyjK'rreraic.  Wlieu  the 
™ibryos  first  enter  the  muscles  they  cause  the  most  excjuisite  myositis,  with 
•pniit  Aval  of  small-cell  infiltration.  They  then  enter  the  single  muscu- 
™fi'ire!»,  roll  up  into  a  spiral,  and  Ixn^ome  surrounded  by  a  capsule,  which 
"atfirnt  .sort,  then  calcified. 

Tlie  symjrtoms  are  dividi-d  into  two  groups, — those  caused  by  the  worms 
>o  tbe  intestinal  caual,  and  those  caused  by  the  invasion  of  the  muscles. 
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Those  in  the  intestine  arc  due  principally  to  the  perforations  of  the  wall. 
When  it  is  considei-ed  that  the  luiinljer  of  tliese  jx?rf orations  may  reach 
into  the  millions,  it  can  easily  be  setti  tliat  notable  disturbances  may  be 
produced.  These  are  shown  by  diarrhoea,  alxiorainal  pains,  and  vomiting. 
There  are  usually  loss  of  appetite,  general  malaise,  weakness,  headache,  and 
unquiet  sleep.  The  secondurj-  sym])toms  relate  to  the  muscles.  Tlie  chief 
symptoms  are  intense  j>ain  and  inability  to  move.  Constitutional  symp- 
toms accompany  both  eoiulitious,  and  often  simulate  those  of  typhoid  fever. 
Qjxlcma  of  the  face  or  of  the  lower  extremities  is  otlen  seen.  Death  takes 
place  fn^m  exhaustion,  and  is  often  jireceded  by  coma. 

Prognosis. — The  pro^ruosis  de|x>uds  almost  entirely  on  the  number  of 
embryos  which  are  generated  in  the  intestinal  mnal.  When  a  great  num- 
ber are  present,  the  disease  is  almost  necessarily  fatal.  If  not  fatal,  the 
symptoms  slowly  subside,  the  worms  in  the  muscles  become  encysted,  and 
thenceforth  they  are  quiescent. 

Treatment. — The  only  time  when  treatment  is  of  any  eflGcacy  is  whea 
the  mature  worms  are  in  the  intestinal  canal.  Then  purgatives  and  anthel- 
mintic are  iiidioatod.  In  the  very  beginning  of  the  attack  emetics  may  do 
good.  Afterwards,  in  spite  of  the  diarrhnea,,  purgatives  should  be  freely 
given.  Calomel  in  rather  large  doses  should  be  given  every  three  or  four 
days,  followed  by  full  doses  of  castor  oil.  Injections  of  corrosive  sub- 
limate, one  to  two  thousand,  may  also  be  given.  Benzine,  given  both  by 
the  mouth  and  as  a  rectal  injection,  has  been  rccommcadetl.  After  the 
worms  have  left  the  intestine  no  metlication  dinx-teil  to  their  destruction  is 
of  any  avail,  and  the  general  tx^ndition  alone  can  be  treated. 

The  prevention  of  tiie  disease  is  as  easy  as  its  cure  is  difficult.  Thor- 
ough cooking  of  the  meat,  by  which  all  ^mrts  of  it  are  raised  to  the  boiling- 
jKtint,  is  all  that  is  rcfpiired.  Other  mixles  of  preparation  of  the  meat,  such 
as  prolonged  smoking,  pickling,  etc.,  have  no  effect  on  the  parasites. 
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kflERXIA  in  children  may  be  eitlier  congenitnl  or  acquired.  Of  con- 
I  lieniia  we  have  inr/alnnl,  the  most  common  ;  umhill<;al,  rarely  seen 
io  labT  ehildhcKKl ;  and  dia^ihragmatlc.  AajuiaJ  licrniae  are  not  aimraon  ; 
ibej  may  be  either /eHiorui,  whieh  is  never  congenital ;  inguinal;  or  through 
ibf  liiifa  tilba,  not  truly  umbilical. 

A  hernia  is  a  protrusion  of  a  jwrtion  or  the  whole  of  a  viscus  through 
the  Balls  of  the  cavity  in  which  it  is  cf)iitain«L  The  term  is  generally 
MbJ  to  designate  a  protrusion  of  the  alxlnmiual  contents  through  one  or 
Bore  iif  the  natural  ojx'nings.  These  protrusions  or  hernias  are  named, 
loconling  to  their  position,  umbUicaJ,  ingninnl,  femoral,  etc. 

The  (ause  of  hernia  in  the  umbilical  and  inguinal  varieties,  with  which 
*p  have  most  to  do,  is  an  arrest  of  development  in  the  fnetus.  The  in- 
guinal variety  is  due  to  a  delay  in  the  descent  of  the  testicle  and  to  the 
iiKomplete  formati<jn  of  the  transversal  is,  internal  oblique,  and  cremostcr 
imild^  At  the  umbilicus  the  closure  of  the  opening  is  delayed  [>v  the 
fl|Hb-nie.senteric  vessels  which  emerge  here. 

The  crying  of  the  new-born  child  and  distention  of  the  intestine  from 
food  ini|)roperly  digested  may  force  out  a  ]Mirtion  of  the  bowel  thnnrgh  one 
or  oilier  of  these  imiwrfectly-closal  ojicnings.  A  weakened  condition  of 
•ht  iaguinal  and  nmbilital  rings  may  persist  for  mouths  and  even  years, 
•fid  it  is  not  until  s<jme  siMX-ial  ert'ort  is  made,  as  in  crying,  straining,  or 
''omiling,  that  the  weakened  ring  dilates  and  a  hernial  protrusion  occurs. 

The  femoral  variety  is  extremely  rare  before  pulierty,  and  is  never  oon- 
Wllli  h'T  always  acquire*!.  In  a  case  reported  by  Mr.  Thomas  Br)ant' 
"■BfiBd  itself  first  after  violent  jumping  in  a  girl  ageil  nine  years  whose 
""ttdw  were  all  much  relaxed  from  poor  iiealtii. 

There  are  certain  general  signs  common  to  all  hernire.  More  or  less 
"wlonly,  near  some  one  or  more  of  the  natural  ojn/nings  their  will  apjK'ar 
* 'uiDor,  which  increases  in  size  on  mnscidar  effort  or  stmiriing  and  givia 
*"  "npulse  to  the  finger  on  coughing.  It  genemlly  disii|)pear8  on  lying 
oofo.    The  tumor,  if  of  intestine,  will  be  elastic,  and,  when  firmly  grasjied 
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and  manipulated  or  reduced,  a  gurgling,  due  to  the  gases  in  the  interior  of 
tlie  i litest i no,  may  be  nuticwl. 

Heiuia;  iu  tliiklrtii  utariy  always  consist  of  intestine,  and  in  extreme 
cases  the  greater  jjart  of  the  bowels  may  be  so  displaced.     The  omentum  ia 

sc'  jworly  d(.'Vi'I'>j»otl  that  it  fdrni.s  little  i>r  nn  part  in  ssucli  ruptnn.'s.     By 
gentle  niaiiipulati»>a  tins  tumor  am  be  replacetl  within  the  abdominal  cavity. 
Of  course  if  there  be  strangulation  this  cfuinot  be  done. 
Heruiffi  may  be  single,  double,  or  mtdtiple. 

CONGENITAL    UMBILICAL   HERNIA.  | 

In  early  fcetal  life  the  alKlominal  cavity  is  oj^en  in  front,  and  is  cloeedl 
by  a  gradual  devdopmeut  of  the  abdoraiua!  plates.  The  last  point  to  eloee' 
is  the  umbilicus,  where  the  unijthalo-nicsi'utcric  and  allantoid  vessels  pass. 
Sometimes,  as  in  other  parts  of  the  body  {e.g.,  spina  bifida,  hare-lip,  and 
similar  dcfurmities),  the  two  sides  coalesce  nornudly  except  at  the  final  point 
of  closure,  where  the  process  is  arrestwl.  If  tiiis  is  at  the  umbilicus  it  is 
left  patent,  and  i-eadily  aflbrds  exit  to  the  abdominal  contents. 

Dr.  James  R.  Chadwick,  of  Boston,'  sufrgcsts  a  second  factor.  The 
intestines  are  developed  outside  of  the  alxlomen.  If  the  volume  of  the 
intestines  be  too  great  to  be  easily  enclos«l  by  the  undersized  alxlominal 
walls  at  a  time  when  the  latter  should  be  normally  closed,  intra-abdominal 
pix'ssurc  will  prevent  the  retreat  within  the  alKluminal  cavity  of  certaia 
jxirtions  of  the  intestines  whicJi  liave  until  tliat  time  lain  normally  in  tiie 
umliilical  cord.  When  the  umbilical  vesicle  and  its  duct  with  their  vessels 
fail  to  atrophy  in  the  process  of  embryonic  growth  and  jKTsist  to  a  later 
period  than  usual,  they  act  as  a  cord  anclioriug  that  portion  of  the  intestine 
with  which  they  are  connected,  outside  of  the  umbilical  ring,  thus  pro- 
ducing the  hernia.  This  latter  condition  may  occur  without  there  being 
any  deficiency  iu  the  development  of  the  abdominal  plates.  He  demon- 
strates this  by  some  dissections. 

A  case  reported  by  Dr.  T.  R.  Roualdson*  seems  to  confirm  Chad  wick's 
view.  In  this  case,  at  birth,  a  child  was  fouud  to  have  a  tube  of  skin,  from 
two  to  three  inches  long  and  two  inches  in  diameter,  projecting  downward 
and  forward  from  the  region  of  the  navel.  At  the  end  of  the  tube,  and 
Ir'Iow,  sprang  the  umbilical  (\nxl.  The  end  of  the  tulw  consisted  mainly 
of  a  unilateral  bulging  in  the  umbilic-al  cord.  On  the  upper  surface  was 
a  tumor  the  size  of  a  large  apple.  The  covering  of  the  tumor  was  com- 
IMimtl  simply  of  amnion  ;  the  contents  consisted  of  a  portion  of  the  liver 
ami  tuuuerous  coils  of  intestine,  which  could  l>c  plainly  seen  thixiugh  the 
(rnuspurent  i>eritoucal  and  amniotic  covering.  An  oi)eration  was  per- 
formed, and  the  child  rt^-overed.  i 


I  Kiir<<  Fortns  of  Unibilicul  Hemin  in  the  Fcetus,  Transactions  of  the  American  Gynaco ' 
K-jjIi'hI  SiK-ii'ly,  18"ri,  p.  804. 

•  Kdinburgh  Obstetrical  Society  Reports,  1882-3,  viii.  1017.  j 
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Dr.  J.  M.  Barton  *  reports  the  case  of  n  female  child  who  at  birth  had  nn  umbilical 
naor  two  and  a  half  inches  high,  orer  three  inches  in  diameter,  and  slightly  |>eduii<'U- 
blel.  It  was  composed  of  omenluin  mid  inli-sline,  which  protruded  through  an  oix.-ning  in 
flu  lUominal  wall  more  ihun  two  im-hes  in  diiiineter,  and  wus  covered  by  o  thin  Inver  of 
(hr  »t]ttiided  gelatinous  matter  of  the  nmbilicul  cord  ;  thi»  was  as  transparent  n^  gbiw. 
DalBteMine  and  omentuni  oonld  be  distinctly  Been  thntugh  it,  and  aiYcr  the  return  of  the 
baorinlo  the  abdominal  cavity  the  left  lobe  of  the  liver  could  be  ua.sily  recM^nized.  The 
md  joined  the  tumor  about  half  iin  inch  to  the  left  of  its  H[)e.x,  and  the  ve#&eU  of  the  cord 
oottld  bt  traced  down  the  left  tide  of  the  lutuor  and  entcrini;  the  abdominal  cavity.  Ho 
tfaild  when  the  child  wni<  thirty-three  hours  oM,  ue  the  parents  would  not  until  then 
oaMt  The  gelatinous  covering  readily  broke  down  under  the  fliigers  and  was  very  ott'eo* 
lin;  thi(  wai  di»eetod  away.  The  l>oweU  vrvre  found  to  be  highly  iuHuriied  ;  over  half  an 
iiuct  of  opaque  eerum,  with  llakc»  of  lymph  Hoatiug  in  it,  run  out  frvun  the  alKlominal 
ariu.  The  edges  of  the  opt-ning,  nieiisuring  six  and  n  quitrter  inches  in  circuniferonco, 
tttflnhened  and  brought  ti>gi'ther  with  bure-lip  pin",  leaving  an  inch  of  the  wound 
WBlIn]  for  drainage,  through  which  pasted  the  umbilical  vessels.    The  child  made  a  good 

Tlie  umbilical  ajxTturc,  alwa\-9  open  at  birth,  but  usually  closing  soon 
sftiT  tlic  ligation  of  tlie  urnl)ilical  cord,  mav  persist  for  weeks,  and  is  covcrctl 
«illiskin,  superficial  fascia,  and  ix;ritoncuni.  A  coil  of  intestine  may  readily 
liUiJi  itself  out,  and  it  has  even  protruded  so  far  as  to  be  ineludetl  in  the 
iiguiire  of  the  cord. 

Diiritjg  the  whole  of  the  first  year  of  life  the  linea  alba  is  weak,  and 
wdilcn  efforts  of  violent  coughing,  strainino;,  or  crying  may  push  a  coil  of 
inttstine  tlirough  some  p<jint  which  is  weakest.  This  is  not  truly  an  um- 
I'iliml  hernia,  as  a  rule,  and  is  generally  above  the  umbilicus.  Holmes* 
(slL»it  a  "hernia  through  the  lliiea  albn."  He  likewise  sjiys  he  has  never 
briwn  of  such  a  hernial  protrusion  between  the  umliilicus  and  t!ic  pubes. 

Diagnosis. — The  diagnosis  of  this  condition  i.s  unmistakable.  The 
Jffiitiim  and  chai-acter  of  the  tumor,  it^  elastic  feel,  the  ease  with  which  it 
an  be  returned  within  the  abdominal  cavity,  the  increased  bulk  and  tension 
ooaying  or  straining, — all  these  make  the  diagnosis  easy.  It  is  to  be  dis- 
tiBguislied  from  dropsy  of  the  funis,  nuilignuiit  tumors  of  the  umbilicus,  and 
T'ta;  but  the  differential  diagnosis  is  so  clear  that  it  nec<l  not  be  eklxiratcd. 

Prognosis  and  Treatment. — The  prognosis  is  always  good.  Even  if 
Icmluue,  congenital  umbilical  Iieruiie  nearly  always  get  well  of  themselves, 
w  this  condition  persisting  in  late  childlioofl  is  very  rare.  Much,  how- 
nw,  can  be  doue  by  properly-directed  treatment  to  hasten  and  aid  nature 
'«  W  efforts  at  cure. 

(irnerally  a  simple  binder,  or,  better  still,  a  disk  of  bone  or  metal  fnim 
one  If)  one  and  a  half  inches  in  diameter,  covered  with  soft  linen,  plated 
'Wthe  umbilical  oiH-nlng  and  fastened  thei*e  with  inlhesive  planter,  will 
w  «nflifient.  Tiie  old  practice  of  putting  a  ball  or  a  omii'al  pad  over  the 
""i;  i»  a  great  mistake,  as,  by  pressing  into  and  dilating  the  ring,  tlie  very 
•^jflct  for  which  the  binder  is  applied  is  defeated. 


"  Medical  New»,  August  8,  1889,  p.  187. 

»  Sui^ical  Treatment  of  Children's  Discuses,  p.  1560. 
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The  instrument-makers  now  sell  a  most  useful  apparatus  made  of  india^ 
rubber.  It  consists  of  a  baud  v^itli  eyclt't-holes  at  the  ends,  through  which 
a  striup  ran  be  ruu  to  permit  of  lacing  lightly  to  the  botlv.  In  the  centre 
of  this  baud,  which  is  some  two  inches  wide,  is  a  little  bag  to  which  ia 
attacliwl  a,  bit  of  rubber  tubing.  This  when  inflated  makes  a  cushion  alxn't 
an  int'h  uud  tliree-quailors  in  diameter,  and  covers  over  but  does  not  preafl 
into  the  ojkmi  uuihilical  ring. 

Occasionally  all  efforts  by  these  simple  measures  are  insufficient,  and 
then  a  truss  with  a  flat  i>a<l  and  a  light  spring  must  Ije  used.  Mr.  John 
Wo(xl'  rcfommeuds  a  pad  cousisting  ol'a  ring  over  which  is  stretched  a  thick 
rubber  diaphragm,  as  ix?st  for  the  purpose.  Great  care  on  the  jart  of  th< 
child's  nurse  is  needed  in  keeping  the  gut  retained  by  the  fingers  whencvel 
the  binder  or  truss  is  removed,  as  it  should  be  at  Irast  twi(v  a  day  for  pur- 
poses of  cleanliness.  For  every  time  the  gut  comes  down  the  ring  is  dilat43d 
and  its  closure  retarded.  Too  great  stress  cannot  be  laid  upon  the  imjHjr- 
tance  of  tliis  care  on  the  part  of  the  nui-se  to  prevent  the  hernia  from  re- 
appearing even  once,  aud  also  upon  extreme  cleanliness.  The  parts  should 
be  dusted  with  mmo  simple  jiowder  every  time  the  truss  is  removed,  to  pre> 
serve  tlie  skin  from  irritation. 

It  is  also  of  great  importauce  that  digestion  be  properly  performed,  and 
no  undue  amount  of  gaseous  distention  of  the  intestines  permitted,  Avbicll 
by  internal  pressure  might  defeat  our  olyect. 

Sometimes  all  our  etlbrts  are  of  no  avail  iu  iftaiuing  tlie  gut  in  place) 
and  a  question  of  operative  interference  then  presents  itself.  Nature  will 
do  much  in  this  ctmdition  if  leit  to  liersclf,  but  still  more  if  intelligeal 
aid  be  given, — ^as  is  shown  by  the  llict  tliut  this  condition  is  almost  uevei 
seen  in  late  childhood.  Persistent  efforts,  first  with  one  and  then  anothei 
binder  or  truss,  should  be  made  K'foiv  any  nMiit'  nidicsil  measure  is  attempted, 
Sometimes  it  may  be  necessary  to  keep  the  child  lying  on  its  back  day  and 
night,  gravity  tlius  aiding  the  binder  or  truss. 

Mr.  Holmes  considers  the  lx>st  aud  siifest  method  of  radical  cure  to  b{ 
a  subcutaneous  silver  ligature  introducwl  around  the  nmbiliiid  ring  and 
inclndiug  in  it  the  pillars  of  the  ring,  the  ligature  cut  off  and  allowed  U 
remain.  Acquired  hernias  should  be  treated  in  the  same  general  way  ai 
the  congenital. 

A  ia.se  is  rep<»rted  by  Dr.  Phoenomenon '  of  successful  lajmrotomy  fof 
umbilital  hernia  in  a  child  but  one  hour  old.  The  child  was  born  with  ( 
large  umbilii'al  hernia,  and,  within  an  hour  afl<T  the  ligation  of  the  cord 
was  placed  uniler  the  influence  (»f  chloroform  jukI  oj>eratod  u{>on.  The  sac 
peritoneum,  and  wound  were  sutured,  the  abdominal  cavity  was  sterilized 
and  the  child  made  a  rapid  and  uncomplicatwl  recover^-. 

It  would  seem,  iu  view  of  this  case,  which  is  remarkable,  and  of  oth« 


•  Intemtttiimal  Kncyi'lopn-dia  of  Surgerj',  p.  208,  2d  ed. 
»  Revue  Gin.  de  Clin,  et  do  Th^r.,  July  11,  1889. 
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itoraies  for  umbilical  hernia  in  children,  that  wc  should  be  justified, 
"jjast-s  uf  great  persistency,  in  opening  the  belly,  freshening  the  edges  of 
4))|umhilieal  ring,  and  closing  it  with  sutiia'S.  tiuch  an  o|)eration  should 
ue  under  the  strictest  aseptic  precautions. 

CONGENITAL   INGUINAL   HERNIA. 

This  occurs  in  both  sexes.  While  very  common  in  girls,  it  is  in  tbcm 
8im|ily  the  passage  of  the  gut  ditwn  a.  patulous  canal  of  Nuck,  aud  need 
tuim  little  uneasiness  as  to  final  cure  unions  there  is  associated  a  hernia  of 
the  ovary,  when  tl>e  matter  assumes  a  more  serious  aspect.  When  an  ovary 
\m  nuuie  its  way  down  this  ]>atulous  canal  of  Nuck,  as  it  sometimes  does, 
it  should  be  reduoc?d  and  returned  within  the  alxloniinal  cavity  by  taxis; 
or,  if  tliis  is  not  jjossible,  an  oixTatiuu  must  Ije  done,  the  canal  opeuetl,  and 
the  ovary  returned  within  the  alxlmnon  or  removed,  as  may  be  Ibund  best. 
Tlie  treatmeut  for  such  hernia  in  girls  when  the  ovary  is  not  in  the  hernia 
it  the  same  as  for  hernia  in  boys. 

Mr.  Bilu.in  Pnllard '  reports  the  caso  of  a  fpm»lo  child  Bged  three  months,  who  WM 
•dmittal  iiit"  the  NortliP«st«rn  Hospital  for  Children  under  his  care.  One  month  before 
tlui  lh«  child't  mother  llrst  uotieisl  n  lump  in  iw  rij;ht  gmin,  whifh  would  at  tinien  vary  in 
Mt  or  diappear.    A  tniM  was  applied  Man-h  19,  188'J,  and  the  heriiiii  v:a»  Mippmvd  to  have 

i.4pin>lucwd.  On  the  27tb  the  Irusa  whs  n/ninvij,  und  un  irreducilile  swcUin!;  was  noticed 
■A* right  groin.  The  child  was  admitt<xl  into  the  hospital  on  tho  30th.  There  had  been 
kinwTomiting,  but  her  bowel*  had  moved  on  the  murninj.;  of  tho  30tli,  and  a  swelling  rather 
luti'f  than  a  pigeon's  egg  was  situated  over  the  rii|;ht  exteniiil  iibdominul  ring,  and  dis- 
tauM  the  upper  part  of  the  right  Inliiiini  nnijiis.  The  skin  over  it  was  red  and  hot;  the 
Kpllmg  fell  clastic,  and  distinct  Oucluulion  cotild  be  made  out;  it  was  irreducible,  gave  a 
fall  niit«  on  percussion,  and  altogether  siinulntt-d  an  abstress. 

The  ebild  was  placed  under  the  influence  of  cbbiniform.  The  8U|»rflcial  tissues  were 
•draintou*  and  loatted  t<>gelhcr.  The  sac  was  oiw-mil,  giving  escape  to  some  turbi<l  blood- 
•liiiwd  fluid.  It  contained  an  ovary  and  the  limbriuted  extnnnity  of  the  Fallopiini  tube; 
^<y  were  both  greatly  swollen,  black  or  gray  in  color,  and  in  places  coated  with  lymph. 

''Blpnlicle  was  drawn  down,  transfixed,  and  tied  with  silk  ligatures,  and  the  ovarj-  and 
•"SWCTB  removed.  Tho  child  made  a  complete  recovery,  and  was  dischai'ged  fnmi  the 
wopital,  cured,  on  the  eighteenth  day  from  the  ojwration. 

laguinal  hernia  in  boys  is  of  serious  moment,  and,  although  all  con- 
pnilal  hemiae  have  a  tendency  to  natural  cure,  unless  care  be  exercised  in 
•hf  Dianagemcnt  much  trouble  may  result. 

Ill  the  fcBtus  in  uteni  the  testicles  are  in  the  lumbar  region,  behind  and 
P^rtiy  invested  by  the  peritoneum.  As  the  testicle  descends,  wliich  usually 
""^i>  shortly  before  birth,  but  may  not  take  ]ihuv  until  some  time  tliere- 
•ft«'r,  it  is  accominnied  by  a  prolongatiou  of  this  serous  membrane  down 
mt<i  tlic  scrotum.  This  forms  the  vaginal  or  funicular  pnx«i3  of  the  j>eri- 
■"iHsim.  It  lies  in  frt)nt  of  the  testicle  and  sprniatic  cord,  and  extends 
from  the  internal  alxlominal  or  inguinal  ring  to  the  lowest  part  of  the 
'**iclc,  where  it  forms  a  cul-<le-sac. 


>  Laneet,  1889,  ii.  166. 
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XamallT  this  procese  of  the  peritoneum  contracts  n  little  above 
of  the  ^pidkivmis  and  finally  forms  two  cavities, — tiie  superior,  i 
irfhii  tbe  teiMca  raginalu  propria  Jitnlrii/i,  lying  in  front  of  the  s])enn 
cuni,  and  ih«  inferior,  or  iunuvi  r<tf/i)ui/M  propria  /«tfj,«,  which  lies  in  fi 
ti£  tke  testis  and  lower  part  of  tlic  conl.  Tlio  inferior  cavity  thus  l>ecH) 
ami  Koaias  a  closed  sennis  sar-.  The  sii|KTi()r  cavity  usually  is  obliten 
b{r  adhieaMNi  of  its  walls,  the  upper,  fuunei-shaix'd  end  l)eing  the  "  iul 
(iiUllMr  hedm"  at  tlie  internal  ring. 

!•  d»  m^ority  of  infants  some  portion  of  the  upper  part  of  this  pro 
«f  |h0  IpcffiliMWm  remains  o(>en  at  i)irtii,  aiul  any  et^'ort,  such  as  cry 
^vt  straining  at  stool,  may  press  a  smull  bit  of  giit  into  the  abd 
As  it  has  a  rtady-niade  seroiis-liiic*!  sac,  it  pushes  down  . 
r,  and,  if  the  closuiv  at  the  head  of  the  epididymis  has  not  otvur 
\H  iads  its  way  down  into  the  scrotum,  in  front  of  the  spermatic  oord 
Thia  is  what  is  known  as  the  hernia  congenita  of  Haller  (Fig. 


Fio.  1. 


Fio.  2. 


CmaWiTAL  HEUtiA.— A.  teatlde. 


Funicular  Heknia.— ^.tcMlcle:  £,  (uolc 

Yuglimllii  lc«tl«. 


Pia.  8. 


Il  \t  tluit  form  which  is  most  frequently  met  with,  and  may  Ix;  found  eii 

at  Urth  or  not  until  weeks  or  months  tliercafler. 

In  fiaiicu/ar  hrrnin  the  adhesion  has  fon 
just  above  the  ti'sticle,  and  tJic  liowel  extt 
only  into  the  vagina!  process  of  the  jieritotM 
in  front  of  the  cord,  and  does  not  fjoss  d< 
into  the  tunim  vaginalis  testis  (Fig.  2).  \^ 
it  may  Iw  associated  a  eougi'nital  hydroc 
In  that  case  the  hydrocele  is  develojied  in 
clowxl  inferior  sac  in  front  of  the  testiclt 
usual,  and  the  Iwwel  extends  only  a  short  ■ 
tance  down  the  funicular  process. 

In  infitnfUr  or  rmyifteil  lirrntti  the  tubt 
process  has  hieen  obliterattxl  at  the  intet 
abdominal  opening  or  ring,  while  tlie  doi 

proMWS  alwve  the  testicle  has  not  taken  place  (Fig.  3).     In  the  efforti 

crving  or  coughing  a  loop  of  iuteslino  is  forced  down,  carrying  a  sjx 
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FcncriAR  Rnxi*.  wnrnE  ntt 
PRorias  HAS  cuasu  at  tu  k  Abdok- 
iNAt  Ring.— /I,  tenlcle;  B.  tunica 
Tftglnalto  icatlL 


proluogatioD  of  the  parietal  pcritooeum  witb  it,  which  forms  a  sac ;  this  is 
fiiRed  iovru  ioto  Uie  funieuliir  [)r(x'ess  or  tuuii'a  vaginalis.  This  furm  of 
Iwniia  can  In*  rfcugiiiiswl  oulv  ujwn  operating. 

Mr.  EdutouJ  Owi'ii '  (lestribea  yet  another  variety,  in  which,  the  fiuiicu- 
lir  |tr«caas  being  cloeietl  at  the  abdominal  ring  but  open  into  the  tunica  vagi- 
ulL)  lestiti,  a  bit  of  gut  in  a  sjKK-ial  sac  is  driven  down  into  the  scrotum 
bduod  the  funicular  process  and  tuuiat  vagi- 
MliB(F)g.  4).  In  operating  fur  this  condition 
three  layers  of  jx'ritoncum  must  Ik?  cut  thmiigh 
btfixe  the  oontcuta  of  the  hernial  sac  are  ex- 
potei 

An  inherited  predisjKisition  to  hernia  is  very 
<nunou,  etjually  so  in  botli  sexes,  and  is  mani- 
fated  in  tiie  most  oiarked  degree  in  infants 
ttoder  twelve  months  of  age.  Mr.  Kiiigtlon,' 
ia  speaking  of  this  hereditary  prcdi.s|M)sition, 
»n  that  tatlters  who  themselves  had  hernia 
id  iofiiocy  but  who  have  grown  out  of  the  aS'ec- 
tioD  htfiei  children  with  congenital  hernia, 
wluiilso  grow  out  of  it.  Brothel's  sometimes 
berome  ruptured  about  the  same  age,  and  be- 
iiiR  tiieir  father.  He  states  that  it  is  not  uncommon  for  children  to  be 
biwigbt  to  the  City  of  Ijondon  Truss  Society  with  hcrniie  in  whom  no 
&mily  teodeucy  can  at  the  time  be  traced,  but  at  their  next  visit,  a  year  or 
iftkter,  it  will  be  said,  in  answer  to  the  customary  questions,  tliat  the  father 
keoune  the  subject  of  hernia  in  the  interim. 

Race  has  also  mudi  to  do  ia  this  affection.  Lascars  seldom  have  hernia ; 
it ii not  so  frequent  among  the  Irish  as  among  the  Gerniiius  and  English; 
mi  the  Jews  are  very  prone  to  ruptmv.  An  abnormally  long  mcseu- 
tVY  i»  generally  cousidi-red  to  be  an  important  factor  in  the  causation  of 
bernia.  If  this  is  so,  it  is  hard  to  explain  why  congenital  heniin?  are  so 
txtnnely  rare  among  monkeys.  Mr.  J.  Hutchinson,  Jr.,  in  the  course  of 
Me  Kmarks  made  at  a  meeting  of  the  Puthujitgical  S<K-icty  of  Loudou, 
Nwinber  15,  1)187,'  stated  that  he  had  never  met  with  a  hernia  in  a  mon- 
*7ilIoiig  mesentery,  however,  being  very  common.  Mr.  Bland  Sutton, 
tttheaame  meeting,  said  that  in  adisscctiou  of  over  eight  liDudixxl  nmnkcys 
l>C  liad  found  only  two  congenital  hernite ;  and  if  a  patulous  funicular  prcK-ess 
ptditpoaes  to  hernia  tiiis  siiotiM  be  common,  for,  with  the  exception  of  the 
pxilksiid  some  of  the  chimpanzees,  man  is  the  only  animal  in  which  the 
ninicular  process  liecomes  normally  obliterated  above  the  testes. 

Su, — Mr.  BirkeU^  remarks  that,  "after  carefully  considering  the  state- 

'  Surjficul  DUoase*  of  Childrtn. 

•  ltcd..Chir.  Svc.  Trunn.,  18tH.  p.  811, 
'  Britiih  M(MiicAl  Journnl,  1887,  ii.  1102. 

*  Holmet'i  Sv»tcm  of  burgerj",  Amcr.  ed.,  1881,  p.  666. 
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ments  of  writers  in  relation  to  the  numerical  proportion  in  which  the  tw( 
sexes  are  subject  to  hernia,  we  must  admit  that  we  have  not  the  requisite 
data  to  enable  us  to  arrive  at  any  satisfactory  conclusion."  He  gives  Mr, 
Kingdon's  estimate  from  the  statistics  of  the  City  of  Ivondon  Truss  Society, 
covering  a  gross  total  of  96,886  applications  for  trusses,  the  propoiv 
tion  being  two  males  to  one  female,  taking  all  ages  and  including  every 
variety  of  liernia.  He  shows,  Ly  these  statistics  for  1860  and  18G1,  that 
of  cliildren  under  five  years  of  ^e  there  were  1409  males  as  against  only 
107  females. 

Dr.  Edward  Swasey  '  states  that  it  is  a  matter  of  statistics  as  well  as  of 
common  observation  at  the  Hospital  for  Ruptured  and  Crippled  that  female 
children  arc  more  prone  to  suffer  with  uinhilical  licniin  than  male.  Just 
why  this  should  be  he  can  give  no  satisfactory  explanation,  but  he  suggests 
tlie  proportionately  larger  funis  in  the  female  as  a  factor.  Certain  it  is  that 
in  the  adult  female  the  navel  is  a  wider  and  deeper  depression  than  in  tliei 
adult  male.  The  fact  is  so  markinl  that  it  was  noticed  even  by  the  ancient 
artists,  as  may  be  seen  on  comparing  tiie  Venus  de  Milo  or  the  Venus  de^ 
Medici  with  any  antique  male  statue.  The  admitted  fi'e<juency  of  inguinal 
hernia  on  the  right  side  in  comjiarison  with  that  of  the  left  is  attributed  by 
Swasey  to  the  weight  of  the  liver  pushing  downwartl  and  forcing  the  intestine 
into  the  oj>cn  funicular  process. 

Treatment. — In  young  children  the  digr!*tion  must  l)e  carefully  looked 
to.  Vomiting  from  overfeeding  i>r  inqiroper  t<Mxl ;  con.stipation  or  diai^ 
rhoea,  with  straining  at  stool ;  a  jwrsistent  cough  from  bronchitis  or  elon- 
gated uvula,  or  chronic  pliaryngitis, — these  must  all  be  remetlicd.  Then, 
also,  nasal  obstniclSon  frtmi  growths  or  a  chronic  catarrh  must  be  relieved. 
Likewise  the  constriction  of  a  contracted  and  adherent  j>repuce  must  be 
overcome,  as  the  straining  thus  cause<l  may  produce  a  ruj>ture.  All  these 
causes  ojieratc  to  prevent  natur-e  in  her  efforts  at  repair,  and  by  their  |K'^I 
sistence  hinder  or  may  even  completely  destroy  all  chances  of  cure  directed; 
solely  to  the  hernial  protrusion.  I 

In  infants  and  y<»ung  children  a  truss  applied  to  the  inguinal  region  ift' 
often  retained  in  place  with  great  difJiculty,  and,  unless  the  rupture  lie  of 
unusual  size,  a  very  simple  home-made  apparatus,  fully  descriljed  by  Mr. 
Walter  Pye,*  may  conveniently  l>e  substituted  (Fig.  5).  This  consists  of  s 
skein  of  Berlin  wotd — or,  for  very  yoimg  infants  with  sensitive  skin,  of 
lamb'a  wool — made  to  encircle  the  j>elvis.  One  end  is  passed  through  tlte 
loop  of  tlie  other  at  a  point  corresjwinding  to  the  inguinal  ring,  and  may  be 
fiu«t<incd  there  by  a  thrtad ;  the  five  end  is  then  carrietl  between  the  thiglis 
And  is  fastened  behind  to  the  portion  which  forms  the  girdle.  About  thirty 
tkrtHuls  are  generally  sufficient.     This  may  be  worn  during  the  morning 


'  H«mlA  in  Children,  based  on  a  Study  of  Five  Hundred  Cuea  under  Personal  Obwih 
T»tlon,  Amor.  Jour,  of  Olistet.,  July,  18R0,  yol.  xiii.  No.  8. 
•  Britith  Medical  Journal,  1887,  i.  1162. 
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ud  evening  hatb,  when  a  fi-esh,  clean  one  can  be  applied.     With  oixlinaiy 

are  the  skin  does  not  become  irritated,  and,  as  the  expense  of  such  a  truss 

is  very  little,  since  it  may  be  washed  repeatedly,  it 

isvithin  tiic  reach  of  even  the  poorest.     No  pat! 

a  used,  the  bulk  of  the  loop  with  the  strands 

fBRerl  through  it  being  sufficient.     I  have  had  a 

perwnal  experience  with  this  simple  a|i|Mratiis, 

limited  to  one  case,  and  it  answered  admirably. 

lain  disposed  to  test  still  further  its  cfficat-y  upon 

the  authority  of  so  good  a  surgeon. 

Tnjsscs  are  best  made  of  a  spring  covered 
«"ilh  wme  water-proof  material,  such  as  riiblx?r 
or  oeiliiluid.  The  })ad3  also  should  be  made  of 
ianl  nil)l>er,  celluloid,  or  hard  wood,  .so  as  to  be 
lljltf-proof  and  liard.  If  they  are  made  of  soft 
HSfcrial  and  cfn-ered  witli  leather  or  charaois- 
skiii,  they  become  verj'  dirty  after  a  few  days, 
the  skin  is  often  made  sore,  and,  worst  of  all, 
tbey  will  not  pro<lucc  the  pressure  necessary 
cither  to  keep  the  hernia  redu(KHl  or  to  set  up 
raffifient  irritation  to  effect  a  cure.  The  spring, 
iiowpvrr,  must  not  ijc  too  stning. 

The  fiad  which  covers  the  inguinal  ring  should 
1«  slightly  convex,  but  not  so  convex  as  is  often 
"wn.as  if  then  presses  into  the  already  ojK-n  ring,  aud  by  dilating  it  prevents 
it« doling.  The  object  should  be  to  retain  tlie  hernia  within  tlie  abdominal 
«vitj',  and  to  cure  the  hernia  by  exciting  a  local  adhesive  inflamnuitiou  at 
tite  intenial  ring,  thus  restoring  the  integrity  of  the  alKloniinal  wall ;  and 
only  pressare  suflBcicnt  to  accomplish  this  sliould  lie  j)ormittMl.  Tho*e  being 
llip ubjti-is,  the  pad  sliuuld  lie  placxxl  (ivcr  the  inlrnial  ring,  and  not  over 
tlie extrnial,  as  we  often  see  done.  Applied  at  the  latter  place,  the  hernia 
onoidistautly  escape  into  the  upper  part  of  the  canal  and  so  jirevcnt  a  cure. 
Tlir|«(|  thus  impcrfe<-tly  applied  will  also  press  upon  the  pulies  aud  cause 
giflrt  discomfort  aud  local  ulceration  of  the  skin. 

For  children  (except  for  umbilical  bcrnia)  the  truss  should  always  be 
>'>'uI)Il',  IIS  the  predisposing  causes  always  exist  cfjually  on  Ixith  sides. 

If  the  nipture  Ix?  small  and  jire^ieut  only  when  violent  efforts  are  made, 
"*ill  merely  be  necessary  for  the  child  to  wear  the  truss  during  the  time 
rtisout  of  bed.  If,  however,  the  rupture  l>e  large  and  i)ersistent,  llicn,  for 
*tinie  at  least,  the  tniss  should  be  worn  both  day  aud  niglit,  to  give  nature 
"■"•ppiirtunity  of  closing  the  ring.  In  either  case,  whenever  removed  the 
''^'w  siiould  Ix;  taken  off  only  ajler  the  child  has  lain  down,  and  never  while 
"•<*,' and  it  should  nhcays  be  reapplied  before  tiie  cliild  rises,  never  aftcr- 
*>f•^^  Omission  of  these  precautions  for  a  single  time  may  undo  the  good 
*f  Weeks  of  obedience  to  tlicm,  and  even  prevent  a  cure.     Such  exact  care 


Trua  of  Berlin  wool. 
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■VUnA  IS  cniLOREN. 

i  im  diildrcD  often  impossible;  but  it  ia  none  tin 

MB  It  that  tlie  |iarouts  or  the  nurse  shall  give  it,  if 

so  sprious  a  (lii<i>rder,  which  if  it  persists  cunstitiito: 

l^  aB  IhaMPrt  hittiing  with  alrohi^l  and  water,  or  ahini  unci  whiskey 

•  l^ilaB  iiifht  ukI  morning  with  some  one  of  tlte  simple  jk)W 

i«rvii4M  powder,  should  be  pratrtiscd  ;  and  t<Jo  muc-h  atten 

;  W^v«B  tu  cltsnliness  and  care  in  adjusting  the  truss. 

i^fexild  not  leave  too  miieh  of  the  treatment  in  the  hand 
Lers,  as  they  seldom  have  the  rct^uisite  auatomica 

STRANGULATION. 

a  Ajilirn  frequently  Ijecoroe  strangulated  ;  incareeration  is  ex 
.IhrseUim)  has  tl)e  hernia  lasted  a  sufficient  time  fur  tlie  sai 
;  to  tlie  remains  of  tlic  vaginal  process  of  tlie  peritoneum 
>ir^^  fCnMikilioa  does  occur,  immediate  ett'orts  must  be  made  to  reliev( 
^^<Mw  »  i^uite  ns  dangerous  with  children  as  with  adults. 

$lHMH<iJMioa  is  a  cuustrietion  at  tJic  neck  of  tlie  sac  sufficient  to  ob 
j^M  t^  ciitnkuion  and  to  paralyze  the  nerves,  as  well  as  to  arrest  the 
M^g^fv  ^vf  lb«  contents  of  the  bowel.  The  constriction  may  be  total,  and 
ij"  tMI  sfwuiily  relieved  is  followed  by  gangrene  of  the  gut ;  or  it  may  b< 
v«K  |WtiMl,  a  small  portion  of  the  Ixiwel  being  constricted  and  a  lineai 
^^wWImw  rttused,  which,  if  unrelieved,  eventually  becomes  a  perforation, 
alhvviiW  ^  contents  of  the  bowel  to  enter  the  peritoneal  cavity  and  give 
«ij»  I*  »  violent  i)eritoniti3. 

^Vviuu^kitally  the  contents  escape  extei-ually  through  the  skin,  forming 

%fbi»i  fifltuU. 

ffy^ptoms. — The  symptoms  of  strangulation  are  characteristic.  Then 
te  pccMtent  cxioatipation.  If  the  sti-augulatiou  be  slow  there  may  be  oo^ 
qg  owrt  itools,  which  unload  the  bowel  lielow  the  constriction  and  are  fol- 
lowwt  bv  consti])atiou  ;  but  if  it  be  sudden  the  constipation  will  be  ab- 
solute. 

ThealKlomen  becomes  distended  ;  flatulent  eructations  occur,  with  colickj 
imiuj*,  which  increase  in  force  and  are  referred  usually  to  the  rt^ion  arouiio 
llie  inubiliciis ;  vomiting  soon  si-ta  in,  at  first  of  undigested  food,  then  o£ 
chylous  digfsta,  then  of  bile,  and  finally  it  becomes  fsecaL  The  latter  is  du« 
to  revenue  ]K^ri(*talsi8. 

The  alidomiiml  distention  and  tenderness  increase.  The  tcmperatursj 
whii'h  at  first  is  normal,  rises  to  a  moderate  height,  but  as  the  obstruction 
jM'rsista  it  falls  below  nnrmal.  The  pulse  at  first  is  rapid — 120 — and  full, 
but  becomes  thrcatly,  weak,  aud  theu  intermittent.  The  i-espiratioo  is  quick, 
gJiallow,  and  thoracic.  The  urine  is  generally  decreased  in  amount,  bal 
varies  according  to  the  amount  of  sweating,  which  is  almost  constant. 

Thei-e  is  great  restlessness;  the  countenance  becomes  pallid  and  sallow; 
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the  era  are  sunken ;  a  cadaveric  smell  is  noticed ;  and  the  little  patient 
dies  of  exhaustion. 

Treatment. — When  the  diagnosis  of  Btrangulution  is  reasonaljly  i-ertain, 
DO  time  should  l>c  wasted  in  jialliative  measures. 

An  anaesthetic  should  I)e  at  once  administered  and  efforts  at  gentle  taxis 
bepin.  The  tumor  sIkhiKI  \k  graspctl  hetween  the  finger?  and  gently  eom- 
pRSfwl,  in  order,  if  jMissible,  to  press  out  some  of  tfie  gaseous  contents  of 
thclxiwel.  Then  gentle  efforts  should  be  made,  in  the  line  of  the  inguinal 
riD|rind  canal,  to  replace  the  gut,  endeavoring  always  to  return  first  that 
|«rt  (if  the  ix)wcl  wiiich  came  out  last, — that  is,  the  portion  of  the  bowel 
in  iJic  canal  and  next  to  the  external  ring.  Taxis  should  always  be  gently 
diflp,  (^|)ecially  if  the  stnuigulation  has  j^K'rsi.«ted  for  more  than  an  hour. 
If  huxfiiigh  has  set  in,  Mr.  Birkutt  condemns  the  employment  of  taxis,  and 
tiv'mt  immnliate  operation.  The  general  condition  of  the  child  must  be 
oMsidiTpd,  and  if  it  be  much  oxhaustetl  ojierate  at  once. 

The  operation  is  perfonnrd  in  eliildren  as  in  adults,  and  must  always  be 
Sritlly  aseptic.  The  jiarts  should  be  carefully  shavcil,  washwl  with  alcohol 
or  eticr,  and  finally  thoroughly  but  gently  scniblnHl  with  a  one  to  four- 
tliousand  solution  of  bichloride  of  mercur}'.  It  is  not  advisable  to  use  a 
itnoger  solution  than  this  with  children,  as  their  skin  is  sensitive  and 
nav  be  blistered  by  it. 

An  incision  is  then  made  over  the  tumor  in  the  line  of  its  greatest 
'liinit'tvr,  which  will  be  in  the  line  of  the  inguinal  canal,  the  skin  and 
wpcriicial  fascia  gone  through,  and  the  hernial  sac  exposed.  It  is  generally 
to  open  the  sat;  in  children,  as  the  constriction  is  nearly  always 
liMic.  The  sac  will  Ix?  recognizwl  by  iLs  glistening  surface  and  by  the 
distriliution  of  its  blood-vessels,  and  should  be  caught  up  with  two  jwiirs 
offoiwps,  and  a  small  incision  made  between  them. 
^m  A  gnM)vc«l  director  is  now  introdnee<l,  and  an  oi^ning  made  which  will 
^M  fftehailniit  the  introduction  of  a  finger.  The  constriction  in  children  is 
^M  wWura  So  great  as  in  adults,  and  a  director  can  generally  be  pushed  past 
^fciioonstriction,  a  knife  passetl  down  ahmg  it,  and  the  «lge  of  the  neck  of 
^rw«t  nicked  upward  and  inward.  The  finger  can  then  usually  make 
I       nficwiit  dilatation  to  enable  the  bowel  to  be  replacetl. 

'  If  the  bowel  is  in  gcKxl  condition,  and  nn  gangrenous  or  ulceratef]  points 

^^  w (lifc-overetl,  it  may  be  pushed  back  into  the  abdominal  cavity.  If,  how- 
^P  ""w,  there  be  gangrene  or  much  ulceration,  the  gut  must  be  drawn  out 
'  iimil  licalthy  IkiwcI  ap[H'ars  both  above  and  below  ;  sponges  are  then  to  lie 
^_  (wli'.d  around  to  shut  off  tJie  jieritoueal  cavity  completely,  the  bowel  opened, 
^P  uifol^  stitched  to  the  skin,  and  an  artificial  anus  made. 
[  If  the  gut  is  in  a  satisfactory  condition,  an  attempt  should  !«>  made  to 

'ffwt  a  radical  cure  by  bringing  together  the  pillare  of  the  ring.  The 
"'niial  «ic  being  generally  the  funicular  pnxxess  of  the  iK'ritoneum,  nothing 
*i  be  done  with  that  beyond  passing  a  silk  suture  around  it,  in  the  hope 
"f  bringing  it  together. 
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Gerster,  of  New  York,'  recommends  that  iu  children  no  attempt  bfti 
made  to  close  the  external  wound  by  means  of  sutures,  but  that  the  wound 
be  packed  with  iodoform  gauze,  in  the  hope  that  if  the  surface  be  allowed 
to  granulate,  a  firmer  cicatrix  will  result  than  if  it  be  lefl  to  heal  by 
primary  union. 

There  is  often  great  difficulty  in  keeping  such  a  wound  aseptic,  as  the 
child  if  young  passes  its  urine  over  and  soils  the  dressing  and  is  generallj 
very  restless. 

It  is,  however,  usually  lK>tter  to  intnwluce  a  nibl>er  tube  and  horse-hair 
for  drainage,  and  suture  the  wound  and  dress  it  witli  sublimate  gauze,  rubl)er 
dam,  and  a  bandage,  a  hole  being  made  in  the  nibber  dam  for  the  penis. 

Dr.  Royal  Whitman,  of  Boston,'  rec^ommi'mls  that  the  leg  l>e  flexed  upon 
the  b(xly  and  securely  baudagcil  to  a  bent  wire  frame,  known  as  Cabt)t'» 
liij)-splint.  This  apjwratus  in  children  is  of  gi-eat  sersnce  in  preventing  the 
child  from  tearing  off  the  dressing,  and  the  fixation  of  the  leg  aids  mate* 
rialty  in  eHeeting  a  rapid  cure. 

The  diet  for  the  first  twenty-four  hours  should  consist  of  nothing  but  a 
little  milk  and  lime-water,  given  at  short  inter\'als,  and  must  be  liquid  iai 
chai-acter  until  the  wound  is  entirely  healed.  ! 

It  will  Iw  nwcsssiry  for  the  child  to  wear  a  truss  afterwards  for  at  least 
six  mouths,  and  |>ossibly  a  year.  ,' 

Dr.  Frank  Woodburj-*  rejwrts  an  operation  for  sti-ansnilatetl  inguinal 
hernia  in  a  child  forty-five  hours  old,  performed  by  Dr.  Thomas  H.  An-j 
drews.  ^ 

The  child  was  delivered  at  5  p.m.,  August  10,  1874.  There  was  difBculty  in  extablish- 
Ing  respiration.  He  afterwards  fretted  iis  though  in  pain,  and  the  mother  detected  a  swell- 
ing in  the  right  gruin.  The  next  morning  the  tumor  wus  the  size  of  an  orange.  Taxity 
repeated  afl*r  a  warm  huth  niul  Pinall  doses  of  opium,  was  inetfectual  in  reducing  tb4i 
rupture.  A  second  and  a  third  uUempl  at  taxis  failing,  at  the  end  of  forty-flve  houra,  tho 
tumor  being  then  the  sixe  of  the  thitd's  head,  ctlier  was  administered,  the  sac  opened,  and 
the  oonstrietion  at  the  nook  of  the  sac  relieved  hv  the  knife  and  fliigcre.  The  tumor  w«* 
found  to  contain  the  greater  part  of  the  small  iiit<»«tine.  The  walls  of  the  o»nal  wer* 
brought  tfjgetlier  with  sutures,  and  the  child  niado  a  mpid  and  coniplote  recovery. 

Mr.  J.  Lionel  Stretton,  of  Kidderminster,  reports*  a  case  of  operation 
for  strangulated  inguinal  hernia  in  a  boy  born  July  28,  1886.  On  Augual 
](>  n  nipttire  made  it.^  appearance  on  the  right  side,  and  was  reduced.  Ou' 
the  2ot!i  it  rcap|x>ared  and  became  strangidated.  Herniotomy  was  done  io 
Mr.  iStretton's  office,  and  the  boy  completely  recovered,  without  a  bad  symp- 
tom, by  September  17. 

Dr.  L.  W.  Stcinbach  *  rejxirts  a  ca.*<'  of  double  inguinal  hernia  in  al 
wale  child  thirty-eight  days  old,  with  strangulation  on  the  left  side. 


•  New  York  Medical  Jnumul,  .January  21,  1888. 

•  Boston  Medical  and  Surgical  .Tournal,  March  22,  1888. 

•  PhiludelphiH  Medical  Times,  December  25,  1875. 

•  Lancet,  1M7,  vol.  i.  p.  1029. 

•  Medical  and  Surgical  Reporter,  January'  10,  1886. 
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IV  child  wiu  bom  September  2,  1884,  and  when  Dr.  Steinbach  ?aw  it  all  the  symp- 
tav  a(  ttiangulAtioa,  with  fiecul  vomitiag,  were  present.  Taxis  whs  useless.  On  October 
II  t  ftte  inotcioa  was  made,  (lie  $ac  opened,  a  conntrictiun  at  the  neek  uf  the  sac  relieved 
V;  Ikt  knife,  and  the  bowel  replaced.  The  ring  whs  brought  liigether  for  nidicnl  cure. 
Oniiagr  and  full  antiseptic  pr(M?autions  w^ere  u.sed.  A  phimusis  was  relieved  at  the  same 
liw.  The  wound  healed,  with  no  symptoms  of  peritonitis  or  iiitliiinmiitton  anywhere. 
DHtk  ucrurml,  however,  on  the  fifth  day  after  the  operation,  but,  Dr.  S.  thinks,  from  cause* 
<(krlhaD  the  hernia,  as  the  child  was  weak,  sickly,  and  jaundiced  from  birth. 

RADICAL  CURE. 

In  children  an  operation  for  radical  cure  is  seldom  neeessary,  as  with 

ge  in  the  wljiistraent  of  the  truss  niiifli  can  Iv?  acomiplishcd.     If  the 

'  Itaa  he  not  retained  bv  the  truss,  the  eliild  should  Ik  put  to  bed  and  kept 

on  its  hack,  as  a  truss  which  will  not  retain  the  hernia  while  the  child  is 

reuuins  alxjut  will  frequently  do  so  very  well  while  it  is  in  b«l.     If  this 

IS  [HTsistcd  in,  a  cure  will  generally  be  effected. 

Then?  is  so  much  written  in  ))rai8e  of  the  radical  cure  that  we  may  be 

turu  of  our  results.  M'hen  simple  measures  are  so  generally  effective, 
«jH>se  the  little  |«tieut  to  such  additional  risks  as  all  radical-cure 
(iperations  necessarily  involve?  If,  however,  after  persistent  use  of  the 
urcs  just  mentioned,  the  hernia  cannot  be  retained,  an  operation  must 
(tnderlaken. 

F(»r  tiiis  purpose  the  operation  of  McBurney,  of  New  York,  is  the 
Imt' 

The  sac  is  carefully  8e|>amted  from  the  cord  and  opened,  the  gut  re- 
iJiced  within  the  aUlorainal  cavity,  and  a  ligature  of  silk  thrown  around 
tJiesac  OS  high  up  as  possible,  care  being  taken  to  keep  the  finger  well  in- 
wleiho  sue  while  the  ligature  is  l)eing  tightened,  to  prevent  tlie  possibility 
''f  including  tlie  gut  within  the  ligature.  Tlie  sac  is  tlien  cut  away,  and 
tlif  enimp  is  transfixtxl  with  a  needle  armed  with  a  stout  silk  ligature  and 
i»8tJtdiMl  into  the  ring.  Deep  sutures  of  rela.\ation  are  then  intnKluced  to 
Wng  down  and  partially  invest  the  sides  of  tlie  wound,  lint  not  to  close 
it  The  incision  in  tlie  scrotum  is  now  .siititred,  and  the  wound  over  the 
ring  pocked  with  iodoform  gauze  and  allowed  to  heal  by  granulation. 

Asllie  wound  is  an  ojwn  one,  di-ainage  is  perfectly  free  and  the  result- 

[ocairix  is  very  firm.  After  six  weeks  in  bed  the  patient  is  allowed  to 
p*  up  and  b^io  to  go  about  witliout  a  truss. 


FEMORAL   HERNIA. 

'•moral  hernia  is  extremely  rare  Ijefore  the  age  of  pidx?rty,  and  is  never 
(^*<»it»I.    Swa.«ey  {loc.  ct/,)  reports  the  following  extraordinary  case  : 

Alwyaij^wd  lixtoen  year?  presented  himself  at  the  ho?pitnl  with  unmistakable  double 
"■*•*' hmiia,  with  the  following  history-,  which  was  given  by  his  molher  in  such  a  dis- 
■WmJ  rairfful  manner  that  little  doubt  can  be  fell  as  to  the  truth  of  it.  He  had  when 
•••yof  dlj  a  bad  bronchial  afluction,  with  severe  cough,  and  during  this  time  the  tumun 


'  New  York  Medical  Record,  March  23,  1889. 
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•ppeartd.  They  would  disHppear  on  lying  down,  and  inoretue  in  size  on  Rtnnding  up,  and! 
Mptciully  upon  coughing.  The  Ixiy  enid  the  lumps  had  h«cn  present  m  lung  as  he  could 
nineinber.  i 


Dr.  Swasey  mentions  also  another  caac,  a  girl  twelve  years  of  age,  who8«i 
mother  positively  asserted  that  the  sweJIing  liad  lieen  present  for  four  yearaij 

Mr.  Tiiomas  Bryant '  rojxjrts  two  eases,  both  girls,  aged  nine  and  twelve 
years  respectively.  In  liotii  instantvs  the  herniic  were  the  diixx't  result  of] 
violent  e.\ertiou.     A  truss  completely  relieved  them. 

The  rarity  of  femoral  lieriiia  in  children  is  due  to  the  anatomical  r? 
tioB  of  the  parts.  Tlie  points  of  attachment  of  Poupart's  ligament,  the 
spine  of  the  pubes  and  the  anterior  superior  spine  of  the  ilium,  are  oom4 
paratively  near  together  during  cliiidluMMl,  as  the  pelvis  has  not  attaiuL-c^ 
its  full  growth,  and  the  spac«  between  the  ligameut  aud  the  border  of  thai 
bony  pelvis  is  so  slight  that  it  is  diflicidt  for  the  gut  to  push  its  way 
tlirough  the  femoral  o[jeuiug.  The  muscles,  the  iliacus  and  the  psoas,  are 
well  devdopetl,  and,  with  the  vessels,  comjiletcly  fill  the  space. 

When  it  docs  occur,  it  is  geucnilly  in  ciiildrou  of  poor  muscular  fibre 
and  debilitated  from  long  illness  or  great  poverty,  with  its  accompanying 
loss  of  tone  and  muscular  wasting. 

The  diagnosis  is  not  difficult.  A  timior  apjiears  suddenly  iu  the  groin^ 
below  Poupart's  ligameut  and  directly  over  the  saphenous  opening.  Tha 
tumor  is  ela.stic,  resonant,  can  be  generally  in>tuni«l  without  difficulty  inUji 
the  abdominal  cavity,  and  has  the  gurgling  chaiacteristic  of  all  herniie. 
It  increases  in  sire  when  the  jiatieut  is  standing  erect,  and  gives  an  impidae 
on  coughing. 

The  treatment  must  be  directed  to  returning  and  retaining  within  the 
abdominal  cavity  the  protruded  gut  witli  its  sac.  This  can  best  be  done  by 
a  proiK'rly-titting  truss,  of  the  same  material  as  those  ali-eady  recommended 
for  tlie  inguinal  varieties  of  hernia,  but  slightly  nindifietl  as  to  form.  Fem- 
oral iiernia  in  children  might  Iwcouie  strangutatwl,  and,  if  so,  the  admin*: 
istration  of  an  auiesthetie  and  taxis  would  be  I'equired.  If  taxis  fail^ 
herniotomy  must  l>e  performinl,  and  differs  in  no  particular  from  such  ai^ 
operation  performed  upon  an  adult. 


DIAPHRAGMATIC   HERNIA. 

Diaphragmatic  hernia  is  an  extremely  rare  condition,  and  may  l)e  either 
congenital,  which  is  by  far  the  most  common  form,  or  traumatic. 

The  symptoms  ai«  paiu  and  dyspnosa,  and  by  auscultation  the  move^ 
ments  of  the  intestinal  ga.ses  may  be  heard  witliin  the  chest-cavity.  I^ 
traumatic,  there  may  l>e  a<;ute  internal  strangulation. 

Dr.  Henry  J.  Bowditch,  of  Boston,*  reports  several  cases  of  diaphrag- 
matic hernia  as  congenital  in  children.    One  was  a  young  man  of  seventeeii| 


>  Medical  Time*  and  Gazette,  18C2,  vol.  i.  p.  186. 

>  BufTald  Mvdicikl  Journal,  1858. 
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with  oomplcte  absence  of  din])lirngm  on  the  left  Ride.  The  pleura  contained 
till' stomach,  the  major  jiart  of  the  colon,  and  several  looiw  of  small  intes- 
tine   One  case  was  four  years  of  age,  and  one  was  seven  years. 

Nothing  can  be  done  in  the  way  of  treatment  in  the  congenital  variety. 
Id  the  traumatic,  if  there  are  syniptoms  of  strangulation,  lajiarotomy  or 
opening  the  chest  and  suture  of  the  diaphragmatic  opening,  as  in  the  unique 
oseof  O'Dwyer,'  give  tlie  only  possiljle  chance  to  aid  the  little  sutTcrej". 

LITMBAR   HERNIA. 

Mr.  Kdmnnd  Owen '  reports  the  c*se  of  a  girl  ttgt-d  Ave  and  a  half  yeart,  who  about  a 
^  War*  he  saw  her  had  fallen  down-stnin>  and  injured  her  back.  An  abscess  formed 
oji^fd  upontaneously  alKive  the  left  hip-bone,  leaving  for  a  long  time  a  sinus,  through 
•Urd  put  ira«  discharged.  Some  months  after  the  sinus  healed,  a  painless  swelling  ap- 
parel ■(  the  (cat  of  the  old  sinus.  This  swelling  was  about  the  size  of  a  small  orange,  and 
»ii  jan  above  the  left  iliac  crest,  in  the  interval  l>etween  the  anterior  border  of  tjie  latissi- 
maJOTTiind  the  posterior  border  of  the  external  oblique  muscles, — the  triangle  of  Petit 
ttii  ivrlllnf;  was  resonant,  and  its  contents  could  be  completely  returned  within  the  ab. 
duaiul  cavity  ;  it  clipped  back  spontaneously  when  the  child  lay  on  Ihe  right  side.  A 
tVwIjr-drSoed  abnormal  aperture,  as  large  as  the  end  of  a  man's  thumb,  could  lie  demon- 
tMri.  A  cough  would  at  once  drive  the  bowel  again  into  the  sac  ;  it  was  probatily  a  por- 
IJMiif  the  Qolcm.  as  hardened  mass«,  supposed  to  be  fvces,  could  be  felt  within  it.  He 
fUbnaai  an  opemliuii  for  radical  cure,  by  making  an  incision  down  to  what  be  suppiwed 
loWtlivtnnsveriuilis  fascia,  thrusting  back  the  sac  and  its  contents  within  the  abdominal 
onijr,  and  appn^ximuted  the  edges  of  the  latissimus  dorsi  and  external  oblique  muscles  by 
The  child  made  a  complet*  recovery. 

Ht.  J.  Hutchinson,  Jr.,'  in  a  pajier  on  lumhar  hernia,  mentions  four 
othercases  occurring  in  children.  Two  were  congenital,  and  in  one  of  these 
tiKtamor  was  supposed  to  be  a  lipoma ;  one  followed  directly  after  a  fall ; 
ud  uiother  followed  tlic  healing  of  a  spinal  altsoees. 

The  diagnosis  is  not  difficult ;  hut  the  tuinnr  has  lieen  miHtaken  for  an 
»li»w,  incised,  the  gut  opened,  attd  a  ficcal  fistula  resulted.  The  alisonce 
of  tnii?  fluctuation,  with  the  resonance  on  percussion  and  the  facility  with 
^Hidi  the  contents  of  the  swelling  can  be  rcturuwl  within  tfie  alxloniinal 
"svity  and  its  increase  in  bidk  on  coughing,  shoidd  prevent  such  a  mis- 
^f,  and,  although  the  condition  is  very  rare,  the  possibility  of  such  an 
wmrrmcc  must  be  Ijorne  in  mind. 

The  treatment  should  ciinsist  in  the  application  of  a  well-fitting  abdomi- 
"»!  belt  to  retain  the  hernial  protrusion,  smd  generally  tliis  is  sufficient.  Mr. 
'^■n,  in  the  case  just  mentioned,  was  the  first  to  jierform  an  operation  for 
"ieiwli(«l  cure  of  the  condition,  and  his  plan  should  be  trie<l  if  the  simpler 
■toe  fail. 

Hie  fijllowing  curious — and,  I  believe,  unique — ca.se  ie  reported  by  Dr, 

•  T,  Wilkins,  of  Kansas  :* 


'  New  York  .Mclical  Record,  October  12,  1889. 

•  British  Medical  .Journal,  1888,  i.  967. 
•Ibid.,  1889,  ii.  71. 

*  St.  Louis  Medical  and  Surgical  Journal,  June,  1888,  p.  840. 
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During  a  violent  wind-storm  a  young  woman  in  the  eighth  month  of  piegnoncy  w*i 
made  insensible  by  being  struck  in  the  abdomen  by  the  comer  of  a  table. 

Labor  set  in  on  the  following  day,  and  she  was  delivered  of  a  male  child  with  a  pecu- 
liar "  hunch  on  its  back."  Dr.  Wilkins  saw  the  child  on  the  sixth  day  after  delivery,  and 
found  the  "  hunch"  of  a  purple  color  and  about  the  size  of  a  goose-egg.  He  diagnosticated 
a  hernia  at  the  juncture  of  the  last  dorsal  with  the  first  lumbar  vertebra,  and  operated  on 
the  following  day. 

A  longitudinal  incision  about  four  inches  long  was  made  over  the  hernial  sac,  when  It 
was  found  that  the  vertebra  were  separated  to  the  extent  of  half  an  inch.  Through  thii 
separation  protruded  the  hernia.  The  spinal  cord  had  been  pushed  to  one  side.  The  hernia 
was  returned  without  opening  the  sac,  the  cord  carefUlly  replaced,  and  the  vertebre  brought 
into  exact  apposition.  To  keep  the  bones  in  place,  a  carbolized  silk  ligature  waa  passed 
through  the  superior  intervertebral  notch  of  the  dorsal  vertebra,  into  the  superior  interver- 
tebral notch  of  the  lumbar  vertebra,  through  the  inferior  intervertebral  notch  of  the  lumbar, 
back  on  the  opposite  side  through  the  superior  intervertebral  notch  of  the  dorsal  vertebra, 
repeating  this  three  times,  and  making  a  figure-of-eight  knot  binding  the  bones  firmly  in 
position.  The  external  wound  was  closed  with  catgut  sutures,  the  whole  dusted  with  iodo- 
form, and  the  dressing  finished  with  a  broad  rubber  bandage.  Antiseptic  precautions  were 
observed  throughout  the  operation,  which  lasted  about  half  an  hour.  The  wound  healed 
by  first  intention,  and  the  child  was  practically  well  in  six  days. 

Mr.  T.  Holmes  reports '  the  case  of  a  female  child  aged  three  years,  in 
whom  a  tumor  protruded  behind  the  labia  minora,  between  the  urethra  and 
the  vagina,  clearly  an  extension  of  the  vesico-vaginal  pouch  of  the  peri- 
toneum. 

It  contained  intestine,  which  was  very  easily  reduced,  leaving  a  distinct 
ring  where  it  had  protruded.  As  the  tumor  increased  in  size,  he  reduced 
the  hernia  into  the  belly,  dissected  flaps  of  mucous  membrane  off  each  side 
of  the  vagina,  and  united  tlie  parts  around  the  ring  by  numerous  sutures. 
Union  took  place  by  granulation  and  contracted  the  ring,  and  a  cure,  at 
least  for  the  time  the  child  was  under  obser\'ation,  was  effected. 

>  Suigical  Treatment  of  the  Diseases  of  In&ncy  and  Childhood,  1868,  p.  560. 
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By   W.   W.   keen,  M.D. 


IsTESrmfAL,  Obstrcction  is  a  mwhaniral  im]icflimpnt  to  the  passage 
of  the  contents  of  the  intestinal  I'^inal.  Fur  cliiiii-al  j»urjM)St'.a  it  is  usual  to 
divide  the  causes  into  three  classes, — acttle,  mbacute,  and  chronic.  An  acute 
Ljtilnictiou  niav  become  siibat-ute  or  elinuiic,  and  a  dironic  case  may  iK-come 
■Ble.  It  is,  therefore,  sometimes  difticnlt  to  determine  accurately  the  con- 
dition we  have  to  deal  with,  for  one  form  may  take  on  a  few  or  many  of 
the  symptoms  of  the  other.  Mr.  Fred.  Trt^ves '  dewrilws  yet  another  class, 
fhidi  he  calls  ullra-aciUe:  here  the  symptoms  are  so  severe  that  death 
oeoire  within  a  few  hours,  and  we  are  j)owerIc.«s  to  aid. 

lu  acute  ca.'?e8  tlie  attack  is  always  suddeu,  the  symjitoras  are  violent, 
•nd  the  diagnosis  is  fnxjucntly  difficult.  The  prognosis  is  always  grave, 
for,  unless  the  cause  of  the  obstructiou  be  I'emovetl  and  imniKliate  relief  be 
,  diath  will  si>eedily  ensue. 

Snliocute  oljstniction  has  manj*  of  the  symptoms  of  both  the  acute  and 
thi' dironic  condition.  The  attack  is  not  so  sudden,  neither  is  it  so  violent, 
fhile  the  dejnand  for  relief  is  not  so  urgent,  and  the  obstruction  may  assume 
nnie  form. 
Chronic  obetniction,  on  tlie  other  hand,  comes  on  more  slowly,  the 
•)Tnptom8  are  not  so  urgent,  nor  is  the  danger  <»f  death  so  immiuent. 
Chtinie  olwtruction  may  even  hn  spontaneinisly  relieved. 

Tbe  most  wimmon  causes  of  acute  obstructiou  aii'  congenital  malforma- 
f""!!*,  such  as  imperforate  anus,  absence  of  rectum,  and  atresia  of  the  intes- 
•"•e  due  to  foetal  jHTitonitis.     As  these  conditions  are  fully  discussed  in 
Itootiier  place  in  this  volume,  they  ui>cd  only  be  mentionwl  liere. 

Of  other  causes  of  intestinal  obstruction  the  most  conmion  are  foreign 
Mi's,  volvulus,  intussuscejition,  and  constrictions  due  to  Imuds  aud  other 
>ilar  meclianical  causes.      These  will  now  be  considered   in  the  order 
"ntd. 

FORKIGN   BODIES. 
Either  accidentally  or  intentionally,  children  frequently  swallow  foreign 
.ho*lic8,  which  by  their  presence  within  the  iutestiual  cauul  cause  obstruc- 


I  Jackwnlvn  Prize  Essay  en  Intestinal  Obstruction,  London,  1884. 


217 


2W  ISTESTIXAL  OBSTRCCnOX  IS  CHILDBEK. 

rlon.  They  a«?t  either  by  their  bulk,  mechanically  obstructing  the  lumen  a 
the  £ut.  or  by  the  irritatiou  that  they  produce,  which  causes  inflammator 
swelliugof  the  intestinal  wall  and  finally  obstruction.  The  variety  of  thes 
tbrvi^n  btnlies  swallowed  by  children  is  very  great,  and  it  is  wonderful  hoi 
tuauy  and  how  large  in  bulk  some  of  them  are, — fruit-seed,  cherry-stone 
uuurblei^  bullets,  coins  of  all  sizes,  needles,  ooooa-nut  fibre,  wool,  and,  i 
&^-t.  almoiit  anything  which  it  is  ]X)S8ible  for  them  to  get  into  their  mouthi 
S,>melimes  nature  is  overtaxed  and  does  not  permit  the  foreign  substances  t 
pts*  per  anum,  as  they  generally  succeed  in  doing,  and  they  become  lodge 
in  ^ime  jtortion  of  the  gut,  when  in  a  little  while  inflammation  is  set  up  an 
vxvlusion  occurs.  Thus,  Dr.  W.  R.  White '  has  reported  the  case  of  a  littl 
uirl  one  year  of  age,  with  an  obstruction  of  the  intestine  caused  by  woolle 
i-ttr|iet-threads  which  she  had  swallowed.  Dr.  X.  S.  Bates,  of  the  Unite 
States  Navy,*  gives  a  very  interesting  account  of  several  cases  of  obstmc 
tivm  in  children  due  to  banana-seed.  The  children  were  living  in  Japax 
wheri'  this  fruit  formed  a  large  part  of  their  diet. 

Dr.  H.  G.  Taylor '  mentions  three  cases  of  intestinal  obstruction  i: 
ivlii>ts,  in  whom  death  was  due  to  masses  of  potato-parings,  slate-pendlf 
ttivks,  wool  fibre,  and  scybala. 

lH>struction  may  also  be  caused  by  masses  of  intestinal  worms,  as  i 
itltown  by  a  case  mentioned  in  the  Britkh  Medical  Jounml,  1888,  ii.  86,  a 
U'iug  rejwrted  by  Stepp  in  the  Ceidralhlatt  Jur  die  mediciniaeh.M'isaenechqft 
N\v  -7,  1888.  A  boy  four  years  old  had  an  acute  intestinal  obstrucdoii 
«iihI  dicil  within  an  hour  and  a  half  after  medical  aid  had  been  summoned 
The  jH>st-mortem  showed  the  intestines  completely  occluded  by  a  twiste 
UM!i!<  of  some  forty  or  fifty  round  worms,  which  had  lodged  just  above  th 
iU\>-*"«x'al  valve.  The  ileum  higher  up  contained  some  thirty-five  more 
Muvl  a  few  were  found  in  the  stomach  and  oesophagus.  He  had  been  givei 
l»N  hij«  UM>thcr  some  "  worm  medicine"  two  days  before  he  died,  and  then  th 
iH*\t  evening  a  heavy  meal  of  smoked  bacon  and  sauer-kraut.  Dr.  Stepj 
thinks  the  worms  were  weakened  by  the  medicine,  and  were  then  dislodges 
in  )j«>H»t  numbers  by  the  violent  j>cristalsis  induced  by  the  injudicious  mea 
the  lollowing  evening,  and  so  rolled  down  in  a  tangled  mass  too  large  t 
(>*N»  the  ikH>-ctecal  valve. 

I.«nehten8tern*  expresses  his  doubts  about  the  possibility  of  intestine 
wwnus  ever  being  a  cause  of  obstruction,  and  considers  it  not  proved ;  bu 
|Ih>»*s»>  alnive  cited  seems  to  establish  the  fact. 

If  the  foreign  substance  swallowetl  be  small  and  round,  it  general!; 
|\HSM»  nUnig  the  gut,  is  exix'lled  j)er  anum,  and  rarely  gives  any  seriou 
ti>««bK>.  If,  however,  it  be  very  small,  it  may  drop  into  the  vermifbri 
npiHnuUx  or  wnne  other  diverticulum  and  cause  serious  mischief 

»  Fthode  Island  Med.  Soc.  Reports,  1886,  Part  IV.,  p.  886. 

•  Amcr.  Jour.  Med.  Sci.,  1887,  vol.  xciii.  p.  44. 

•  Lancet,  1887,  ii.  255. 

•  Ziemssen'«  Cyclopiedia  of  Medicine,  vol.  vii.  p.  588. 
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I  (WHb  bodies,  such  as  needles,  may  pouetrate  the  walls  of  the  stomach 
mdgndnally  work  their  way  into  st)me  more  distant  organ. 

The  symptoms  of  obstruction  by  foreign  bodies  are  sometimes  very 
npjf  and  ill  defined,  and  we  must  depend  in  great  measure  upon  the  his- 
torrof  the  case.  The  diagnosis,  con8e<jueutly,  may  be  difficult.  Thi'se  sub- 
rtaooes  occasionally  remain  in  the  stomach  for  a  long  time  witliout  causing 
UTdai^rous  symptoms,  and  are  finally  vomitcil,  ortlicy  pa^s  downwaixl 
iirto  the  intestines.     Here  they  move  forwarrl  and  downward  little  by  little 

,|||il  tbey  n-acli  the  ilco-ca?cal  valve,  and  if  they  be  not  too  large  to  \r&sa 
nh^the  narrowest  part  of  the  gut,  they  continue  on  into  the  colon  and 
wftim,  whence  they  are  either  expelled  spontaneously  or  removed  by  the 
of  the  surgeon.  Somctimt>s  the  foreign  IkkIv  can  hv  felt  by  the 
through  the  abdominal  wall,  and  its  progress  followed  step  by  step 
il'Jiigtlio  intc^inal  canal.  When,  however,  it  becomes  Iwlged, — and  this  is 
meet  fatjucnt  just  alwve  the  iloo-ca?cal  valve, — the  Ixjwcl  (]uickly  Ix-comea 
influned,  the  obstruction  by  the  swelling  of  the  mucous  membrane  becomes 

Jiitoluto,  and  a  dangerous  ]K'ritonitis  ensues.  As  the  foreign  substance 
moves  slowly  onward,  the  little  patient  has  a  feeling  of  great  discomfort  in 
Ht  abdomen,  with  colicky  pains,  straining,  and  fmpicut  desire  to  go  to 
W>  «lKvially  when  the  oH'cudiug  mass  is  low  down,  Wlieu  lotlgemeut 
in  the  gut  occurs,  the  pain  increases,  alxlominal  distention  becomes  marked, 
inii  a  violent  jH>ritonitis  Ix-gins. 

Treatment. — It  lias  long  been  a  popular  notion  that  as  soon  as  a  child 
1>|»  sHalluwed  a  pin,  needle,  or,  in  fact,  almost  any  foreign  substance,  a 
["iiyaiive  must  be  given,  in  the  hoixi  of  ransing  an  immediate  expulsion  of 
lliv  uOVnding  Uxly.     For  this  purpose  the  motlier  generally  dos<'S  the  child 
with  castor  oil.     Nothing  could  Ix'  more  injudicious  tlian  this  plan  of  treat- 
,  for  peristalsis  is  thereby  increased  and  the  foreign  txxly  with  its  sharp 
is  much  more  liable  to  do  injury  to  the  intestinal  wall.     The  child 
Ba«t  be  given  food  wliich  will  have  much  solid   residuum, — oatmeal,  un- 
WuJ  flour,  oorn-meal,  meats,  etc ;  for  experience  has  shown  tliat  by  so 
the  foreign   Innly   becomes   surrounded   Ijy  hardened   fte<«s,   which 
the  delicate  muw)us  membrane  from  injury. 
Marked  success  has  recently  followed  the  so-called  "potato  cure"  for 
fiireign  Ixidies.     I^arge  (juantities  of  potato  Wing  eaten,  it  is  claimed  that 
Willis  the  whole  intestinal  canul  is  [jroportiouately  dilated  and  the  foreign 
^y  i»  prevented  from  lodging  at  any  |K»int. 

When  the  foreign  Ixxly  becomes  lodged  in  the  intestine  at  a  point  too 
liigh  to  he  readied  by  tlie  finger  in  the  rectum,  laparotomy  offers  the  only 
«l»nw  for  life. 

A  full  {lescription  of  tlie  8te[is  of  the  oix^ration  will  be  given  later  on. 

"trc  il  is  only  necessarj'  to  say  tJiat,  wlicn  tlic  offending  bnly  is  found, 

"*  portion  of  the  gut  surrounding  it  must  be  drawn  out  of  the  Itclly,  the 

packed  carefully  with  sjxjnges  to  protect  tiie  peritoneal  cavity  from 

-tnuuioation,  an  incision  made  into  the  gut  jiarallel  with  its  long  axis,  and 
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tlie  forcipn  substance  removed.  The  wound  in  the  gut  must  then  be  cai 
fullv  I'lfiiiKil  with  hot  boile<l  water,  and  the  ini-ision  quickly  closed  by  a 
contiiitious  silk  thrwid  intrcMJiioed  witii  a  small  cambric  needle  after  the 
manner  of  the  Lembert  suture.  A  right-angle  continuous  Lembert  suture^ 
as  desoribed  by  Dr.  II.  W.  Cushing  ("  Boston  City  Hospital  Rejwrt,"  1889)^ 
is  quite  as  effectual  as  the  interrupted  one,  and  much  more  rapid  in  it^ 
application :  the  amount  of  time  neces.sary  to  make  each  se]>arate  knot  of| 
the  tirdioary  Ixmbert  suture  is  considerable,  and  there  is  difficulty 
hfikliug  the  moist  and  slip|KTy  gut. 

If  the  obstruction  has  j)ersistcd  for  a  sufficient  length  of  time  for  gan- 
grenous changes  to  take  ])la(!e,  an  artificial  auus,  to  relieve  the  acute  symp- 
toms, must  be  formed  ;  or,  if  tlie  eoudition  of  the  child  warrants  a  continu- 
ation of  the  o|>eratioi),  resec-tion  of  the  gut  and  lateral  anjistomosis  by  Seun'a 
plates'  or  Abbe's  rings' or  by  the  ingenious  method  with  small  rublier  tubing, 
made  into  a  ring  by  a  catgut  thread  fmsscil  througli  its  lumen,  .is  pn.)jx)sedl 
by  Urokaw,  of  St.  Ixtuis,  in  the  UWkli^  Mcditiol  liedeui  tor  August  17, 
1889,  may  be  imdertaken. 

VOLVULUS. 


i. 


|X)seai 

t  17,1 

UpOB| 


Amoug  children  volvidus,  or  tlie  twisting  of  a  portion  of  the  gut  upon 
its  mesenteric  axis,  is  rare.  It  is  due  to  a  congenital  abnormally  elongated 
and  it'la.vcd  mesentery. 

Lcichtciistcrn '  mentions  the  case  of  a  Imy  aged  eleven  years  who  died  of 
pseudu-luukiemia  witliout  having  any  symptoms  es|XK'ially  referable  to  the 
intestines.  At  the  post-mortem  examination  a  true  volvulus  of  the  sigmoid 
flexure  of  the  colon  was  found.  Mr.  Cleland  Lanimimau*  reports  tlie  case 
of  a  child  three  years  old  upon  whom  he  perfonneil  an  unsuccessful  lapa- 
rotomy for  acute  intestinal  obstnictiou  due  to  volvulus  of  the  sigmoid  flex-i 
lire.  Volvulus  may  also  occur  in  the  small  intestine  and  in  other  part^ 
of  the  colon,  but  the  most  common  site  is  at  the  sigmoid  flexure.  The 
mesentery  must  necesssirily  Ik-  elongated  and  relaxwi  to  permit  of  the  gut's 
rotatiug  upon  itself,  and  in  children  this  elongation  is  always  congenitaU 
Some  liniitwl  portion  of  the  bowel  liccomea  {xiralyzed,  generally  from  over- 
distention  causetl  by  the  gases  evolved  in  ini[)erfect  digestion,  and,  from  the 
loss  of  muscidar  tone,  is  easily  twisted.  The  loop  of  intestine  within  the 
constriction  is  always  enormously  distended;  the  circulation  is  at  firstj 
impeded  and  iinally  cut  off  altogether.  ' 

In  adultj4,  on  the  contrary,  it  is  usually  acquired,  and  arises  in  chronic 
constipation,  from  the  weight  of  large  ma&ses  of  lieces,  which  pull  dowa' 
and  drag  up)n  the  mesentery,  thus  causing  its  relaxation  and  clongation.i 
It  may  also  arise  from  long-standing  hernial  protrusion.  Seldom  has  the 
congenital  condition  much  to  do  with  its  formation.  j 


•  Annuls  of  Surgery.  Jan.,  1888.  '  New  York  Med.  Jour., 

•  ZieiiiHsen's  Cyc-l"l>«'diii  of  Medicine,  vul.  vii.  p.  662. 

•  Lancet,  1887,  ii.  829. 
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Symptoms. — For  some  time  before  the  acute  attack,  it  may  be  days 
ftvnn  weeks,  there  arc  evidences  of  imiK?rfect  digestion,  flatulent  dis- 
tention of  the  abdomen,  witli  wmHtijiatiuo  awonipiiniwl  by  cob'cky  jwins. 
Wben  the  twisting  of  the  gut  otvurs,  the  ouset  is  suddeu,  with  violent 
[oiD,  whieb  is  not,  however,  so  severe  as  in  strangulution  by  bunds,  and 
ij  intermittent  in  character.  There  is  absolute  coiisti|)ation,  and  no  escape 
of  citlicr  tlatus,  mtictis,  or  ficces  by  the  rectum.  The  abdomen  becomes 
jfTMtly  distended  with  gas,  and  is  sfwn  very  tender.  Prostration  and  col- 
Ujisr  are  not  develojKxl  so  early  as  in  strangiilatitm  by  bands,  neitlier  are 
they  80  extreme.  Vomiting  i-omes  on  rather  late,  and  is  never  very  urgent. 
At  first  it  consists  of  undigested  fcMxl,  and  may  finally  become  faecal, 
tltliiin^h  the  latter  condition  occurs  in  only  a  very  .small  uumbcr  of  cases. 

Tti«  diagnosis  is  to  Ix"  made  from  the  other  foi-ms  of  acute  olwtruction 
li)'  tilt'  sudden  onset,  tenderness  of  the  ulMlomeu,  meteorism,  aud  absolute 
i|MHti|intion.  There  is  no  discharge  of  liloody  mucus  from  the  anus,  neither 
tu  luiy  tumor  be  demonstrate<l  through  the  belly-walls  or  by  the  finger 
in  till'  rectum  ;  there  are  also  the  chai^acter  of  the  vomiting  and  its  late 
»Ii[Manmee. 

Treatment. — Of  ccmrse  the  twatment  is  most  unsatisfactory,  aud,  if 
iV  volvulus  i:<  Icfl  uurdicvi'd,  dcsith  is  absolutely  certain.  Experience  has 
fiwwu  that  tlie  volvulus  can  only  occasionally  be  untwisted,  after  laparotomy 
iw  Wu  done,  and  that  almost  iniuuMliatcly  it  will  rwur.  It  is  possible 
att  puncture  or  incision  of  the  distended  loujj  of  gut,  to  (XTrait  the  escape 
of  the  accumulated  gases,  will  allow  the  volvulus  to  untwist  itself,  but  it 
hasgrnepally  l>een  thought  iK-tter  to  make  an  ofK-ning  into  the  gut  above 
tbon-at  (»f  const ricti(ju,  and  form  an  artificial  amis. 

I  would  suggest  as  an  improvement  that  either  the  untwisted  volvulus 
l)e«cwcd  fast  to  the  belly-wall  at  two  or  tliree  points,  so  as  to  prevent  its 
"Mwisting,  or,  px'rhaps  even  better,  that  lateral  auastoinosis  of  the  intestine 
wdoiie  alMive  and  Ih-Iow  the  volvulus,  by  Senu's  bone  plates,  AbJye's  catgut 
ring*,  or  other  similar  moans,  with  resection  of  the  twiste*!  portion  of  the 

if  its  life  is  endangered.  Both  of  these  suggestions  seem  worthy  of 
Icratiou  and  trial  iu  so  desiK'i-ate  a  disoixler. 


INTUSSUSCEPTION. 

A  portion  of  intestine  may  pa'^s  into  another  adjoining  portion,  the 
'"n>ra  of  tlie  bowel  is  closed  by  the  resulting  pressure,  and  we  have  the 
""K  frer|uent  form  of  intestinal  obstruction, — namely,  invagination  or 
"ttUfiwisccption. 

Tlie  dire<rtion  of  an  invagination  is  always  downwartl,  in  the  direction 
"'  llip  normal  peristalsis ;  that  is,  that  portion  of  the  intestine  which  re- 
^'Vis  i|,p  other  is  always  on  the  lower  or  auiil  side.  There  may  be  two 
'"^'SKiiuitions  occurring  at  the  same  time  in  different  jKirtioiis  of  the  gut, 
•*  there  may  Ix?  a  8e<'ond  portion  of  gut  for«o<l  into  an  already  existing 
"•va(;ination.     These  are,  however,  extremely  rare. 
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VEHTICAL  AMD  TRAWSVEMB  8ECTI0H«  or  AN  In- 
Tvnvsc'EPnoK.— (a)  The  aheslh  ur  IntusMuclplena; 
(h)  Che eiilerliii;  nr  inner  Inyer:  (c)  the  ruluniinK or 
middle  Uyer.    (Trevea.; 


The  intussusception  oousista  <»f  three  yartB,  or  layers :  a  iisceirhiff  or 
ouUifte  porlion,  callwl  tlie  INTI'sslhcii'IESS  or  slieatb,  a  middle  or  irtiiniing 
portion,  ami  an  internal  or  entering  poitiuii ;  these  latter  two  taken  tofrether 
form  the  intussusckptum.  Tlie  middle  or  returninji  portion  is  literally 
tuructl  inside  out,  like  the  finger  of  u  glove  when  it  is  strippeil  off'  the 
hand.  All  iutusstisceptions  are  wniplete,  in  that  they  consist  of  all  the 
coats  of  the  bowel  and  enter  the  .sheath  evenly, 

A  glance  at  the  atx^^mipanyiug  cut,  taken  from  Mr.  Fred.  Treves's  Essay, 
the  most  exliauative  and  careful  of  recejit  wt^rks  on  tJie  sniyect,  will  show  the 

condition  very  plaiiily.  It  will  bo 
seen  that  mucous  membrane  lies  io  | 
contact  with  niurous  membrane,  and 
jieritoneum  with  jKiritoneum,  and  it 
can  readily  be  understood  bow  great  i 
arc  the  dangi'i-s  from  the  cutting  off 
of  tlie  blood-sup|)ly  by  prcKsure  and 
from  the  rapid  adhesions  of  the 
two  adjawnt  laycns  of  jK'ritoneum. 
Treves  estimates  that  three-eighths 
of  all  cases  of  intestinal  obstruction 
are  due  to  intussus<vption,  and  that 
fully  li(\y  |)er  cent,  of  these  CHTur 
under  the  age  of  ten  years,  and  twenty-five  i)er  cent,  in  tlie  first  twelve 
months  of  life.  | 

Boys  suffer  more  frequently  than  girls.     Jacobi  rejiorts  the  prfiportion 
in  his  eight  cases  as  six  boys  to  two  giils,  and  Mr.  tiay  (quoti-d  by  Treves) 
aa  one  hunditnl  and  sixty-three  boys  to  ninety-thi-ee  girls,  all  under  one 
year  of  age.     This  ivlative  di8pro|K)rtion  gradually  diminishes  as  the  age  i 
iiKrea.''es. 

Causes. — Many  theories  have  been  advanced  to  account  for  this  con-  I 
dition,  and  but  few  have  sto<Kl  the  test  of  time.     The  one  most  pn)l«jble, , 
from  all  the  evidence  and  from  cxj)erimentation  upin  the  lower  animals,  is 
irregular  action  in  the  niiiscular  walls  of  the  intestine.    The  intussusception 
octnirs  at  some  point  in  the  intestine  where  there  is  a  limited  and  severe  i 
muscular  contracfinn,  and  I'specially  is  this  so  with  irregular  contraction  in  | 
the  longitudinal  layer,  or  where  some  portion  is  [xaialyzcd  and  joined  to  that 
which  is  still  active,     Henro  the  division  into  spasmodic  and  paralytic  in-  , 
vagiiiation  ;  but  for  cliuical  purjwses  this  division  is  of  little  value.     The 
previous  liiHtory  is  of  slight  impoilauce,  for  in  about  one-half  of  all   the 
cases  the  children  have  been  rcpirted  as  perfectly  well  and  strong,  when 
suddenly  and  without  a  moment's  wainiing  an  inv.igiiiation  formed. 

liitiissusception  is  most  common  in  inlkucy,  and  is  frequently  associated 
with  the  disoi-ders  of  digestion  consequent  upon  the  change  of  diet  fix>m 
the  m<»tlier's  breast  to  the  milk  of  cows,  and  at  a  time,  Um,  when  the  nervous 
processes  are  most  active  and  peristalsis  most  vigorous.    Diarrhoea  (although 
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thiibi  denied  by  Jarobi),  oolic,  tenesmus,  aud  constipation,  all  play  a  ron- 
iidcnil)lr  («rt  as  etioingical  factors.  In  one  of  Ja<;(>bi's  cases  a  perfectly 
iMltliv  child  was  being  iiini|)cd  up  and  down  in  its  nnrsi-'s  arms,  vvlien  it 
nddenly  cried  out  with  pain  :  an  invagination  liad  formid.  Whofiping- 
ooogh,  with  its  violent  ]>aroxysms,  is  also  mentioned  as  a  cause. 

Frp«iiiently  at  iK>st-roortem  examinations,  wiicu  death  has  occurred  from 
nne  other  cause,  and  where  there  have  been  no  symptoms  especially  refer- 
ible  to  the  intestinal  canal,  invaginations  arc  found.  These  are  due  to  a 
oQBtiniiation  of  |)eristalsis  after  death,  the  intestine  dying  Inst.  They  are 
fpierally  found  in  the  small  intestine,  show  no  evidences  of  inflammatory 
Irtion,  and  are  reduced  with  the  gn-atest  facility. 

A  p<.ily|i»id  tumor  attached  to  the  wall  of  the  intestine,  generally  in  the 
scighburhood  of  the  ilco-caK-al  valve,  or  in  the  transverse  colon,  may  by  its 
pcweuce,  especially  if  there  Ix;  diarrhoea,  increase  the  muscular  efforts  of 
til?  intestine  to  such  an  extent  that,  by  dragging  at  the  jwint  of  attachment, 
W  invagination  is  jinxliiced.  Mr.  Arbtitiinot  Iauk  reports'  the  case  of 
Mkild  eight  years  old  who,  after  an  attack  i»f  diarrhwa  following  chronic 
hip-joint  disease,  had  an  invaginaticm  produced  by  such  a  tumor.  It  was 
le,  and  about  the  size  of  a  walnut.  It  projected  from  tlic  anus,  and 
mistaken  by  the  child's  nurse  for  a  prolapse  of  the  lx)wel,  and  was 
rrtumtd  into  the  rectum,  where  it  was  held  by  a  pa<l  and  binder.  When 
ite  tnif  nature  was  discovere<l,  the  tumor  was  removed  without  difficulty, 
ind  the  invagination  reduced. 

In\-iigtnation  may  occur  at  almost  any  portion  of  the  intestinal  canal. 
JfthlD  intestine  may  slip  into  stnall  intestine,  large  intestine  into  large  in- 
'■tinc;  ijut  by  far  the  most  common  position,  esi)ecially  in  (children,  is  at 
•hf  ilftMsecal  v^lve,  which  slips  into  the  large  intestine.  Treves  states  that 
ihc  latter  condition  is  found  in  seventy  |M?r  cent,  of  all  cases  of  Iwbies  suf- 
f''ring  from  intussust«ption.  The  anatomical  relations  are  such  that  the 
"lightest  alteration  in  the  phy.siological  crmditions  permits  the  ileo-ctecal 
^ve  to  slip  into  the  large  intestine,  and  when  once  this  occurs  the  |jeri- 
ftoltie  movements  are  eAcited  to  increased  activity  by  its  presence,  and  the 
'ovjgination  is  pushed  farther  and  farther  until  the  rectum  is  rcachefl, 
^Iwre  it  may  even  protrude  fntm  the  anus.  Rarely  retrograde,  double,  and 
tnpjp  ii)tiissuscepti(ins  are  found. 

Morbid  Anatomy. — When  the  alxlomen  is  opened  after  death  from 
•wie  intu8susce|>tion,  very  little  is  seen  at  first.  Death  usually  occtirs 
•o  short  a  time  after  the  onset  of  the  condition  tliat  the  peritoneum 
K'  slightly  altered,  but  the  small  intestine  apjK-ars  more  or  less  dis- 
•"flflnl  and  displaced,  with  its  mesentery  twisted.  The  csecum  and  more 
w  l(«  of  the  colon  are  absent  from  the  normal  pwition,  and  the  colon 
»pp«n  to  fake  its  origin  from  a  kuob-likc  mass  of  the  bowel  in  the  course 
*•  th<f  anccnding  or  transverse  colon.     On  examining  this  mass  carefully, 
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it  is  found  to  be  hard,  doughy,  iuelastic,  and  varying  in  ^izc  from  that  of: 
an  egg  tti  a  nmss  six  inclics  long.  It  is  livid  in  lolor,  and  et-oliyraotic, 
showing  evidences  of"  great  congestion.  The  couditiou  of  the  bowel  varies 
very  much  with  the  length  of  time  which  has  elapsed  sinoe  the  invaginatioa 
formed. 

If  death  has  occurred  within  twenty-four  hours,  as  fi"equeutly  hap])cns 
from  shock,  very  little  else  will  be  seen.  When,  however,  two  or  three 
days  have  elapse*!,  a  mass  of  inflammatory  lymph  lias  been  thrown  out  from 
the  congested!  peritoneal  .surfaces,  which  glues  togf?ther  the  invagination  and 
makes  reduetiou,  witlitiut  tearing  the  walls  of  the  bowel,  impossible.  Gen- 
erally the  tumor  is  curved,  owing  to  the  twisting  and  drawing  in  of  the 
mesenter\'  with  the  entering  layer  of  the  gut,  and  is  of  a  deeji  claret-color 
fixim  cxtrava<nte<l  blui)d.  When  the  constriction  has  lastwl  long  enough 
and  lx!en  of  such  intensity  as  to  cut  off  the  blood-su]>ply  completely,  the! 
niu«)us  mcnilirane  sloughs,  and  will  be  found  ash-colored  or  even  gan- 
grenous throughout. 

Our  attempts  at  reduction  of  the  invagination  by  manipulation  are  gen- 
erally only  |iiirtiiilly  successful,  for,  of  course,  it  is  only  in  the  most  severe 
cases  that  we  have  the  tipportunity  of  trying  to  do  this,  and  great  force  is 
reipiired  to  accomplish  the  result.  The  curving  of  the  tumor,  with  its  mes- 
enteric attachments,  makes  it  almo.st  impostiilile  to  do  it  by  direct  traction 
without  rupturing  the  Iwwd,  and  this  fixnpiently  occurs  when  only  very 
gentle  force  is  exercised.  Reduction  can  often  Ih'  acconi|)lishc'd,  provided 
the  adhesive  lymph  be  not  too  old  and  firm,  by  the  conjoined  use  of  manipu- 
lation of  the  tumor,  as  dcscrilMHl  later,  aidc<l  occasionally  by  a  forced  cur- 
rent of  water  introiluced  well  up  the  rectum. 

In  an  ordinary  acute  case  the  veins  alone  are  compressed,  the  arteries 
still  supplying  bloiKl,  and  the  gut  s<jou  liccomes  enormously  thickeneil.  It 
is  from  the  venous  congestion  that  the  blocxl-stained  mucus  comes,  one  of 
the  most  imjwrtant  symptoms  in  our  diagnosis.  When  the  case  has  been 
ultra-acute  both  the  veins  and  tlie  arteries  are  compi-essiHl,  the  blood-supply 
is  totally  cut  off,  and  within  a  few  houi-s  the  gut  has  sloughed.  This  con- 
dition CHx;urs  genemlly  in  the  invaginations  of  the  small  intestine,  where  the 
pressure  will  Ix?  very  severe  from  the  small  size  of  the  intussuscipiens. 

Symptoms. — The  symptoms  in  an  acute  case  (and  this  is  most  frequent 
in  children)  are  verv  siuldcn  in  their  onset  when  the  invagination  is  at  the 
ileo-cieeal  valve,  and  rather  more  gradual  when  it  is  situated  in  the  colon 
and  rectum.  The  child  is  apjiarently  perfectly  well,  when  suddenly,  while 
cxfifising,  or,  it  may  Ix-,  during  sleep,  it  is  seized  with  acute  colicky  pains 
and  cries  out  violently;  the  pains  are  jiaro.xysmal  in  character,  due  to 
tljc  iri"egular  peristalsis,  and  nipidly  increase  in  severity. 

The  alxlomen  at  first  is  mi\,  and  not  at  all  tender  to  the  touch,  and  i^ 
iwttv  even  give  the  little  patient  comfort  to  apply  gentle  pressure  with  the 
hnud.  This  auidition  of  affaire  s<wn  changes  as  congestion  and  peritonitis 
Mt  in,  and  the  abdomen  becomes  distended,  tympanitic,  and  painful.    Signs 
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of  (uilapse  very  soon  apjicar;  the  face  grows  pallid  and  anxious,  the  eyes 
becDOf  gunkcD,  tlie  skin  is  covered  with  a  cold  sweat,  and  the  pulse  is  rapid 
lod  wmk. 

Viiiniting  sets  in,  but  not  so  early  nor  so  constantly  as  in  strangfula- 
tioii  of  the  g;ut  in  hernia  or  by  l>ands.  At  first  the  vomited  matter  is 
uodieeacd  food,  and  it  becomes  fiei-al  in  only  about  twenty-five  j)or  ci-nt.  of 
tk-iases.  Sometimes  when  the  invagination  is  iu  tiic  small  intestine  bk)od 
ii  Vdtniu^l.  This  is  due  to  the  intense  congestion  at  the  point  of  invagina- 
liou,  and  is  very  rare  in  the  ilw)-<.iB«jl  variety.  One  <'ase,  at  least,  has 
twn  n:'|)orted  iu  which  vomiting  was  excitixl  In'  the  introduction  of  the 
fager  into  the  rectum  for  purposes  of  (liagnosis :  at  each  repetition  the 
vomiting  recurred.  In  the  chronic  variety  vomiting  may  be  absent  alto- 
ptLer,  or  not  at  all  constant.  Mr.  R.  W.  Parker'  reports  two  fatal  cases 
of  iDtu.<;su8ccption  in  iilfants  three  and  four  months  of  age  respectively,  iu 
vomiting  oticurred  only  during  the  first  twelve  houre,  and  tlicn  only 
taking  the  breast.  He  explains  this  by  the  fact  that  the  invagination 
m  verj'  acute  and  the  gut  speedily  became  gangrenous. 

When  the  invagination  exists  iu  the  small  intestine,  indican  will  be 
fi'und  in  the  urine. 

(fonerally  there  is  diarrhcea  at  first,  an  unloading  of  the  intestine,  espe- 
riilly  below  the  constriction,  with  violent  peristalsis  and  tenesmus.  After 
the  first  few  hours,  or  in  very  acute  cases  almost  immediately,  the  discharge 
l««im»  the  characteristic  blood-staineil  mucus.  Mr.  Treves  mentions  one 
<ve  of  ultra-acute  invagination  in  which  the  discharge  of  blood  by  the 
IwtpI  was  so  great  as  to  cause  death  fnini  the  hemorrhage.  Tenesmus  is 
iwi'Iy  absent,  and  increases  in  severity  the  ni-arer  the  iutusausci'ption  is 
t<>  the  rectum ;  although  Mr.  Parker  states  that  in  the  cases  of  fatal  in- 
lation  just  mentioned  there  was  no  straining  or  tenesmus  whatever, 
lly,  after  the  first  few  hours,  constijMition  is  marked. 

The  tenij»eraturt'  at  first  is  normal  or  nearly  so,  but  as  the  urgency  of 
tit  »_vniptoms  increases,  and  the  stiock  grows  more  profound,  it  becomes 
^jboonnal.     Thirst  is  a  constant  and  distressing  symptom,  but  depends 

t  pruat  degree  ujion  the  vomiting  and  sweating,  increasing  witli  their 
•verity.  The  flow  of  urine  is  slightly  diminishwl,  and  this  is  most  marked 
'fltiprn  is  profuse  swrating.  Tlie  liiglier  up  tlie  scat  of  the  obstruction, 
lIu'Diore  marked  is  the  diminution  in  the  quantity  of  urine. 

In  a  largo  proportion  of  the  cases  a  tumor  can  be  demonstrated  by  onre- 
/<■' ptlpation  of  the  alxlomen,  and  is  of  the  utmost  imjxirtancc  in  diagnosis. 
■^MUMge-shaped,  doughy,  inelastic  mass  may  be  detected  iu  some  portion 
of  the  colon,  generally  on  the  left  side  in  the  dcswnding  colon  ;  it  is  curved, 
"win;r  to  the  tension  of  the  mesenteric  atlarlrments.  At  tlie  vcr}'  onset  this 
funior  will  exist  most  frequently  just  al>ove  the  ca;cum,  but  as  more  and 
""Te  of  the  bowel  becomes  invaginatwl  the  tumor  gradually  changes  its 
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place,  following  the  course  of  the  colon,  till  it  is  finally  found  on  the  leffl 
side.  It  varies  in  size  from  thnt  of  an  egg  ii|nvar(l,  but  is  rarely  longer! 
than  six  inches.  A  caix'ftil  examination  of  this  mass  during  a  paroxysm^ 
of  pain  is  important,  to  determine  if  its  size  or  tenderness  is  increased,  as 
well  as  to  learn  whether  it  is  fixwl  or  movable. 

Fro<jneiUly  tlie  inttissuseeption  can  Ik'  Mt  by  the  finger  introduced  into 
the  reetuin, — a  mai<s  siiKHitli  ami  roundcil,  not  unlike  tlie  cervix  uteri, 
tliotigh  sorter,  with  a  rounded  slit-like  o|>ening  in  its  centre,  the  lumen  of 
the  gut.  This  may  even  protrude  from  the  anus,  and  in  at  least  one  in- 
stance it  has  been  excise<l  in  mi^itakc  for  a  jHilypnid  growth. 

Chronic  cases  of  intussuscejvtion  in  children  are  almost  always  of  tltd 
ileo-<-ie<-.Tl  variety,  and  may  last  for  several  months,  causing  only  ill-defined 
symptoms.  Strangulation,  as  a  rnle,  does  not  rxi-ur,  and  the  mass  of  en- 
sheathing  lymph  which  so  tightly  binds  together  an  acute  invagination  does 
not  fomi.  Tiiis  condition  of  things  may  i-emain  for  weeks  or  even  montbs, 
the  little  patient  suffering  moi-e  or  less  pain,  with  partial  obstruction  to  the 
passage  of  licccs,  while  the  invagination  is  gradually  being  forced  down- 
ward by  the  peristaltic  movements,  ami  frecjuently,  as  lisus  l>een  said,  pro- 
tnides  from  the  anus.  The  pain  at  first  is  paroxy.smal,  and  there  may  be 
long  intervals  during  which  it  is  entirely  absent.  After  a  time  there  may 
be  vomiting,  but  this  is  not  constant. 

The  lumen  of  the  bowel  is  nut  entirely  clos«l,  and  fo'cal  matter  from 
alwve  the  seat  of  invjiginati(»n  is  permittcil  to  jiass.  The  condition  grows 
gradually  worse :  the  discharges  from  the  liowel  bec<jme  mucoid,  and  finally 
bloody, — an  es]ieeiul  characteristie  of  intnssiisce|)tiou, — the  pain  increases 
in  severity  and  is  more  [lersistent,  tlie  vomiting  becomes  constant,  and  the. 
little  Bufierer  finally  dies  of  exhaustion. 

At  any  time  these  chronic  cases  may  suddenly  take  on  acute  symptoms.' 
A  tumor,  if  carefully  siarehcd  for,  will  \k  found,  with  its  characteristic 
doughy  feel  and  san.«agp-sha|j«l  outline,  in  the  ascending,  trans\-e>'se,  or 
descending  colon,  and  the  finger  in  the  rectum  will  be  able  to  detect  the 
advancing  invagination.  A  point  in  the  diagnosis  between  chronic  invagi- 
nation and  fspcal  ini]iiU'tion  is  the  fact  that  the  tumor  in  invagination  nn>ve9 
its  position  and  gradually  advances,  while  the  tumor  of  faecal  inipactioa 
remains  stationary. 

Diagrnosis. — The  diagnosis  may  be  very  easy,  or  most  difficult.     When 
a  child  seemingly  in  perfect  health  is  taken  with  sudden  and  intense  pain, 
followed  by  vomiting,  and  by  the  passage  of  btocxl-stained  mucus  Irom  the 
uiuis  ai'ctimpanied  with  violent  straining;  when,  after  the  imloading  of  the', 
lx>wil  below  the  constriction  of  what  faeces  it  contained,  there  is  constifA' 
tion,  and  nf^cr  a  time  ojllapse ;  and  when  a  tumor  is  found  in  the  nlxlomen 
which  follows  the  line  of  the  colon,  and  which  cJianges  its  jKisition  and  caa' 
possibly  Ix?  felt  by  the  finger  introduced  into  the  rectum, — all  doubt  must  at 
once  be  at  an  end.     If  the  character  of  the  tumor  wiiich  is  felt  through 
the  abdominal  walls  is  doubtful,  and  uotliing  can  be  found  by  the  finger  ia 
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tbt  rectum ;  If  it  does  uut  contract  or  cliangc  its  imsitiun  under  the  liaud, — 
tkii,t0  9ulve  the  question,  an  injection  of  water  ^^llould  ije  usetl.  If,  Jiuw- 
«nr,  the  above-mentioned  signs  are  i)resent,  little  if  an\  tiling  mn  Lie  gaiuKl 
ud nrnthiag  may  be  lost  by  delay  in  taking  active  measuri-s  for  relief. 

Thi"  constriction  of  the  invagination  by  the  eiLsiicatiiiug  layer  cituaes 
ioduiuiiatiou  and  sooner  ur  later  a  sloiigliiiig  off  of  the  invaginut^'d  portion 
of  the  Uiwel.  Sometimes  the  sloughing  prwess  does  not  take  place  for  a 
lung  time,  and  we  may  never  expect  it  in  children  under  two  years  of  age; 
fur  with  them  the  iuflamnmtiou  of  the  bowel  is  almost  certain  to  terminate 
lluaiiy  within  from  thirty-six  hours  to  three  or  four  days.  We  may  some- 
tiuM*.  however,  ejcpe«'t  this  termination  in  childi'en  of  si-x  years  and  upward, 
,  ihn^i  (^'cn  with  them  it  is  not  the  connnon  result.  Even  after  the  in- 
^M^milcd  portion  has  sloiiglied  and  conic  uwny,  the  child  is  still  iu  danger 
ftun  ulceration  and  p<]6sibly  constriction  of  the  gut  by  cicatricial  liands 
Dii-netion.  It  seldom  entirely  recovers,  but  dies,  it  may  be  mouths 
iiran]»,  of  exhaustion. 

ICt.  Harrison  Cripp*'  rep<irl*  the  case  of  a  child  seven  months  old  who  when  hrought 
tnblm  had  lieen  ill  Tor  a  fortnii;ht,  with  Hn  intUiuuK-fptinn  which  bun{^  outside  the  uniu 
l_«lMt  In  a  gRngrvnous  state.     The  sloiisjh  came  nway  hit  hy  hit  each  day  for  ft  month, 

I  the  citild  Wtt*  di.<ichargcd  fniin  the  ho»pitul  cured.  SulxiiMiiui'ntly  llie  child  died 
i/mi1«t  fcvvr,  and  at  the  autopsy  the  small  intestine  whs  found  attached  U>  the  iinus. 
IVpi*  ■«»  no  imcen  of  the  ascending,  transverse,  or  descending  colon:  these  mu.st  have 
lIliloUKhis)  away. 

Dr.  iMitulowics  reports  *  the  creo  of  a  "boy  thirteen  years  old  who  aller  a  fall  had  violent 
^in  in  the  right  iliac  region,  which  was  shortly  followed  hy  hloijdy  mucous  stoola.  He  had 
(ain  iihI  a  bloody  diarrhoea  for  two  weeks,  when  a  tumor  was  noticed  in  the  region  of  the 
lain.  A  week  later  he  passed  at  stool  a  piece  of  dead  bowel  twenty  centimetres  long, 
•hid  r«in>U(Ad  of  tlie  ca-cum,  with  its  appendix  venniformis,  and  an  invaginated  |iortion 
rfHK  iliMim,  tfjgether  with  a  fragment  of  the  mewntery.  The  h)y  made  a  good  recovery, 
Ixitvu  t|;atn  injured,  and  died  after  a  year's  illness,  it  was  supposed  from  fecal  extrava- 
■tion. 

All  intestinal  obstructions  in  young  ehildivn  have  a  tendency  to  nm  an 
"wl*  course,  and,  unless  active  measures  for  relief  bo  instituted  within  a 
frw  liDiin*  after  the  onset  of  the  disease,  d<'ath  quickly  ensues.  In  chronic 
ot^tnictionB,  on  the  oontrarj',  the  prognosis  is  not  ncce&sarily  so  grave,  as 
•pontaneotis  recoveries  have  been  known  to  occur  (vide  mipra) ;  but  this 
wppy  rrsult  must  not  Ik-  expected  in  the  va.'^t  majority  of  eases. 

Treatment. — Intussusception  In  children  wlien  imrelicvetl  is  so  rapidly 
■••I,  and  the  statistics  of  large  luimlK'rs  of  cn.ses  show  conclusively  that 
'™'  dtlsy  of  even  a  few  hours  is  .so  unwise,  that,  as  soon  as  a  diagnosis 
l»detemiinefl  uiwin,  a  definite  course  of  action  shoidd  be  institutwl,  and 
ptn  made  by  s<jme  means  to  rephu*  the  invagiuat<xl  bowel. 

Purgatives  must  not  be  given  under  any  consideration  whatever,  as  they 

'  Britlth  Medical  .Journal,  June  2,  18R8. 
'Annal*  of  Sur|;ery,  July,  1889,  p.  77, — a  translation  ttom  Wiadoiuosci  Lekarskie, 
"Jetoltr,  1888. 
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can  do  do  good,  and  will  do  positive  harm  by  increasing  the  peristaltic 

niovcmeiits  v(  tin*  lK)VVi'l  and  st»  prudnif  furtluT  iiivaginatinu  and  j.MjssibljT 
ruptiiff  ul"  the  gut.  Opium  iu  somt'  form  (and  opium  itself  is  better  than! 
one  of  its  preparations)  is  absolutely  dcmauded.  It  diminishes  pain  and 
conse^iuently  shcxrk,  it  arrests  the  excessive  {wristalsis,  thus  preventing  fur-; 
thcr  invagination,  and  by  its  jK)\ver  of  allaying  irritation  it  may  possibly! 
permit  of  spevntiuutnis  reduction  of  the  intussusception.  Gi-eat  can^  in  itii 
administration  must  be  exerc-ised,  lest  its  soothing  efl'wts  give  false  conti-i 
dence,  and  other  m«isures  of  relief  must  be  used  in  conjunction  with  it.       | 

In  the  early  st;»ges,  witliin  two  to  three  days,  before  tirm  adiiesionsi 
have  formed,  unless  the  symptoms  be  ultra-acute,  the  child  should  bai 
plajf'd  under  the  iufluenet'  of  an  uiitcstlu'tic  and  attemjtts  innde  to  re«lu(»; 
the  invagination  by  means  of  enemata  of  warm  water.  The  child,  wheai 
thoroughly  under  the  iiiHuence  of  the  anesthetic,  is  plai'ctl  on  a  soft  pillow, 
with  tlip  hi|w  rais«l,  and,  warm  water  in  a  fountain  syringe  IxMug  in  readi- 
ness, the  iujeetiou-pipe  is  iutrodui^'d  well  into  the  rectum,  and  the  water 
allowed  to  flow  by  gravity  and  quite  slowly  into  the  bowel.  The  utmo^ 
gcMllcness  must  Ix;  exereisi-d  throughout  the  maui|>nlations,  and  m)  sn<ldeo 
forcible  injection  uscxl :  the  force  of  the  column  ol'  water  is  to  lie  regulated 
by  raising  or  lowering  the  bag  of  the  syringe.  At  the  .same  time  gentle 
manipulation  of  the  atxlomeu  is  to  be  made  by  an  assistant.  If  this  be  not 
successful  at  first,  the  child  should  In-  iuvcrted, — a  manipulation  of  great 
importance,  as  gravity  will  materially  aid  in  the  rwhictiou.  In  an  excel- 
lent pajior  in  the  American  Joiinmi  of  OhMelrlm  (ISXtJ,  p.  673)  Forest  gives 
the  roiult  of  both  clinical  and  ex|)erintputal  studies  on  this  sulyect.  Hftj 
has  shown  that  such  injections  are  of  little  if  any  use  in  the  small  intestineJ 
and  that  the  large  bowel  bore  a  pressure  in  children  of  eight  or  nine  poundsi 
to  the  si]uare  im'li  b^-fore  it  ruptured.  He  theirfore  advises  that  the  ehildl 
l>e  taken  into  the  hall  (so  as  to  get  sufficient  height)  and  that  the  bag  of  the 
fountain  syriuge  be  gi-adnally  raised  until  it  is  fifteen  to  twenty  feet  al)ove 
the  child's  hips.  Each  two  and  a  half  feet  of  height  will  represent  one 
pound  to  the  s<juare  inch.  The  tube  of  the  syringe  will  have  to  be  ctir- 
respondingly  lengthened.  The  nozzle  reconmieuded  is  to  bo  large  (as  th^ 
sphincter  is  dilated),  and  he  has  used  a  glass  vaginal  syriuge  resembling  i^ 
test-tniie.  It  must  have  a  gof>d  shoulder  of  bandage,  to  iKxIude  tlie  anua. 
I  am  detndedly  inclined,  however,  to  recommend  not  to  use  a  pressure 
above  five  to  six  pounds  {i.e.,  twelve  to  fifteen  feet),  as  I  think  that  Foreafc 
has  not  given  sufficient  weifrht  to  the  softemtl  condition  of  the  bowel  whett 
invaginatcd, — a  condition  that  did  not  exist  in  the  children's  cadavera  upia 
which  he  experimentetl.  J 

Insufflation  by  means  fif  bellows  may  be  resortinl  to  in  the  early  .stag 
and  iu  subacute  cases,  and  also  hydrogen  gas  by  tscun's   metho<l  for  xtv 
tostinal  wounds.'     Mr.  R.  Clement  Lucas'  considers  air  much  safer  thi 


'  Juur.  Amcr.  Med.  Amoc.,  June  23,  1888. 


'  Lancet,  1880,  i.  96. 
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water,  which  latter  he  thinks  gives  too  mucJi  lateral  pressure  and  is  too 
liavT,  and  is  therefore  much  more  liable  to  laiine  rupture  of  the  intestinal 
Bulk  He  makes  the  point,  alsfi,  that  the  large  quantity  of  water  thrown 
iotu  the  bowel  is  likely  to  produce  subscfjuent  diarrhtea.  It  must  Ik?  Ixirne 
in  mind  that  the  gut  is  always  in  a  weakened  state,  aud  it  may  lie  gan- 
pcDoiis  even  at  an  early  period,  if  the  constriction  is  great;  mudi  force, 
tiimfdrv,  may  readily  cause  rupture  of  its  wall,  mid  cscajie  of  its  i-ontents 
into  the  jieritoneal  cavity,  witli  certain  death  as  a  result.  Hence  air,  like 
iir,  must  l»e  inject«"d  gently  and  gradually. 

Mr.  Harri.son  Cripps  {loc\  cU.)  gives  an  account  of  the  dangers  of  forci- 
ble distention  of  the  gut  atler  it  has  been  woakene<l  by  inflammatory  action. 
-Adiild  eighteen  months  old  iiad  for  four  or  five  dayn  bwu  ill  witli  .sym]>- 
af  intussusception.  InjtK'tious  of  water  with  a  Higgiuson's  syringe 
^Hhmade  in  an  attempt  at  reduction  of  tlic  invagination,  aud  ci>nsidcrable 
fiiT*  in  the  stream  of  water  from  the  syringe  ivas  used.  Suddenly  the 
•iiM  was  seen  to  l)ecome  faint,  cnllapse<I,  and  die<l  in  three  or  four  minutes. 
Tbif  post-mortem  examination  .«howetl  that  the  intussusception  was  firmly 
liriii  together  by  tfee  inflammatory  exudate,  and  a  rent  several  inches  long 
lialheen  made  in  the  gut  In*  the  forcililc  current  of  water. 

Many  nietht-Kls  have  been  used,  and  still  more  .suggested,  to  retluce  the 
ioii^nation,  some  of  which  may  only  l>e  mentioned  to  be  condeninetl. 
Oil  has  l>een  use<l  as  an  injection,  aud  may  be  of  service. 
CarlMiuic  acid  gas,  made  l)y  iutriKluciug  the  alkali  and  the  acid  of  a 
Seiillitz  powder  separately  and  allowing  the  evolution  of  the  gas  to  take 
in  the  bowel,  has  i)cen  suggested.     This  shiinld  l»e  condemned  for  the 
which  such  an  uncertain  force  <'ould  give  rise  to.     A  siphon  of  s<xla 
orifliKT  has  been  used  by  Forest  and  otiiers  with  goml  cffwt.' 

illic  mercupf,  allowed  to  nin  by  gravity  tlirougli  a  rectal  tube,  has 
tucd,  ajid  it  has  also  been  given  l)v  tlie  mouth,  in  the  hoj>e  of  oveT- 
Aiming  the  oljstnictiou.  The  good  which  lias  been  clainiwl  fur  this  method 
of  twntnieiit  is  due  to  the  fact  that  the  mercury  when  given  by  the  mouth 
ics  dividetl  into  very  fine  globules,  whicli  might  work  tlieir  way 
the  obstruction,  rather  than  to  the  weight  of  the  mercury  itself. 
in  tlie  reduction  of  acute  invaginations  by  the  injection  of  water 
iircan  be  expectefl  only  within  the  first  forty-eight  hours,  for,  althmigji 
been  successful  later  in  tiie  disease,  the  dangers  of  rupture  of  the 
iaitttine  incrraae  in  exact  proportion  to  the  number  of  hours  which  have 
'•I«]fvd  since  the  invagination  oceurrc<l. 

If  these  measures  are  of  no  avail,  we  must  rec<i]iect  that  the  invagtuatcd 
""'*i'l  \n  everj-  hour  becoming  more  difficult  to  deal  with  and  the  danger 
"[wliy  increasing.  The  circulation  is  becoming  more  and  more  impeded, 
"« "jfij^^tion  greater,  and  tlie  jwritonitiH  more  intense,  I^yniph  is  being 
"""i*"!!  out  rapidly,  which  will  glue  together  the  coats  of  the  bowel  iiivolvctl 


>  Loc.  cit 
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in  the  invagination  and  soon  make  reduction  by  direct  manipulation  intt 
passible.  To  quote  Mr.  R.  Clcnieut  Lucas  again,'  "To  hesitate,  dally, 
postpone,  is  to  trifle  with  nature  ;"  and  we  must  proceed  at  onee  to  o}>en  the 
abdoniiofil  fiavity,  search  for  the  invagination,  and,  if  possilile,  by  manual 
cflForts  aooom|)lish  its  retluetion. 

In  chronic  invaginations  injections  of  water,  and  inflation  witli  air  by 
the  bellows,  Iiave  a  good  chance  of  success.  Purgatives  do  great  harm,  aa 
they  only  tend  to  hasten  peristalsis  and  strangulation,  with  its  grave  con-; 
sequences.  In  this  (the  chronic)  fonu  of  invagination  wi-  have  the  greatest 
chance  of  success  fmni  laparotomy,  as  stranguiatiiai  has  not  occurred,  and 
the  gilt  is  not  soflencd  nor  firmly  bound  by  the  lymph  which  in  acute  cases 
is  always  jvrwcnt. 

The  question  of  laparotomy  in  children  for  acute  intussusception  is  one 
upon  M'hich  much  has  been  written,  both  pro  and  con.  The  published 
statistics  are  far  from  cncvniraging,  for  cliildron  bear  vcr}-  badly  the  shfx-k 
of  opening  the  alxloniiiial  cavity.  But  when  we  consider  the  al>solutely 
hopelej«  condition  if  the  remedial  measures  already  suggested  have  Ijeea 
Irictl  and  have  failed,  and  the  tatscs  recorded  of  complete  recovery  even  ia 
children  as  young  as  six  months  of  age,'  we  ought  not  to  hesitate,  but 
eliould  at  once  proceed  witlt  the  ojK'ration. 

Laparotomy. — The  room  in  which  the  operation  is  to  be  performed 
must  be  warm — at  least  75°  F.,  ami  Ix'tter  80°  F, — and  well  lighted. 
Kiglit  or  ten  Iwtth^  fillnl  with  hut  Mater  sliould  be  laid  around  the  little 
pRtiont,  BO  08  to  prevent  shock  as  much  as  iiossible. 

If  there  be  much  alHlomiiial  distention,  witli  rapid  ifspiration,  due,  in 
pftrt  lit  least,  to  pressure  a^jainst  the  diaphragm  by  tlie  distended  coils  of 
in((«tine,  it  is  best  to  wash  out  the  stomacii  with  warm  water  before  giving 
All  auaxthetie.  This  ran  l>e  acconiplishiHl,  if  tljc  child  is  old  enough  to  do 
«o,  by  getting  it  to  drink  wnfni  water  and  then  vomit,  rcjx«ting  thi.s  several 
'  limes ;  or  a  small  niblx^r  tuix-  can  be  [ui-sscd  into  tlie  stomach  and  its  cav- 
ity ihonjughly  siphoned  out.  This  will  gretitly  ivlieve  the  ulKhmiinal  dia- 
tvnlion  and  respiratory  distress,  thus  diminishing  the  risk  itf  the  aniesthetie. 
Mr.  (ireig  Smith'  makes  sucli  a  |«iint  of  this  that,  with  adults  at  least,  he 
much  pi-efers  local  anoesthesia  by  cocaine,  or  no  ana?sthe8ia  at  all,  in  all 
r»i«^  nf  meteorism,  and  thinks  the  dangers  of  increa.sed  shock  much  less 
tlwin  the  dangers  conse(picnt  upon  the  administration  of  the  antestlietio 
ItW'ir  with  the  gaseous  distention  unrelieve*!.  Chloroform  carefully  udniin- 
iiitei'ctl  and  well  mixed  with  air  is  to  Ite  preferriKl. 

The  instnmients  neccs.sary  are  those  rcfjuii-cd  for  an  ordinary  laparot- 
jMrtv  :  a  «c«d|»el,  half  a  dozen  liwrnostatic  forcejjs,  a  grooved  director,  scissors, 
iiilgul  and  fine  silk  for  ligiitiires  and  sutures,  Hagc<lorn  iioifllcs  and  a 
n(>Hn«>-holder,  some  fine  cambric  needles  and  flne  sewing-silk  for  suturing 


'  Lancet,  1886,  i.  98.  *  AMnminul  Surgery,  p.  424. 

•  S«n<b,  New  York  Medicul  Times,  June,  1877. 
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tkf  gut  if  it  should  be  ojwiied  or  have  to  be  otherwise  operated  upou, 
witli  one  or  two  spojige-liohlers  or  loug  haemostatic  forceps  to  Im?  used  as 
They  must  all  have  been  bnilwl  for  at  least  ten  minutes,  and  then 
in  a  five-per-cent.  solution  of  carbolic  acid.  All  instruments,  nee<lle8, 
inl  sponges  must  !»  counted  before  the  operation,  and  again  immediately 
brfore  the  abdominal  wound  is  closed.  Just  lx>{i)re  the  oj>erator  Ix-gius  his 
indflon  they  should  Ik-  taken  out  of  the  solution  and  [daced  in  hot,  Iwilwl, 
iltnvd  water.  In  this  way  they  are  renderwl  tlioroughly  aseptic,  and  yet 
thrre  will  be  no  danger  of  irritating  the  skin  of  the  hands  or  of  introduciug 
Mv  of  the  carbolic  acid  into  the  abdominal  cavity,  which  is  not  well  borne 
kr  children.  It  is  well  to  have  in  readiness,  also,  some  of  Prof.  Senn's 
plates,  or,  what  are  more  convenient,  Dr.  Rol)ert  Abbe's  catgut  rings 
'#Bnall  sire,  or  Brokaw's  rubl)er  rings,  to  be  usetl  if  necessity  arise  for 
AMction  of  the  gut. 

Several  ordinarj*  surgical  sponges  and  two  or  tliree  moderately  large  flat 
BW!  must  be  in  readiness,  as  well  as  plenty  of  hot  water  which  has  l)een 
Ikk'IwI  and  filtered.  A  fountain  syringe  with  glass  nozzle,  for  flu.'sliirig  the 
•Wominal  cavity,  is  alstj  needed  ;  or,  if  this  be  not  at  hand,  a  small  pitcher 
with  a  rather  sharply  pointed  lip  will  answer  tlie  purpose  very  well. 

Plenty  of  corrosive-sublimiite  gauze  will  be  rwpiinxl,  not  only  for  the 
piitpofie  of  dressing  the  wound,  but  also,  if  the  ojK'ration  be  done  suddenly, 
to  be  used  in  place  of  the  towels  wning  out  of  corrosive-sublimate  solu- 
tiou  80  generally  used  at  laparotomies  to  surround  the  field  of  ojwration. 
Tliise  wet  towels  materially  increase  the  dangers  of  the  ojXTation,  for 
yoong  children  cannot  withstand  the  shock  of  the  disca'sc  and  the  addi- 
tioiuJ  shock  of  the  operation  unless  they  are  both  dry  and  warm.  The 
diild  must  therefore  be  wrapjK'd  in  warm  dry  blankets,  and  lie  surrounded 
l*?'  tlie  hot-water  lx)ttlcs  ali'ea<ly  mcutiono<l,  and  there  should  be  as  little 
re  of  bare  skin  as  possible.     If  time  allows  of  such  pi-eparation, 

ffld  of  operation  may  be  covere<l,  as  for  some  years  has  been  my  own 
HBt«m  in  all  operations,  by  towels  which  have  been  wning  out  of  a  one  to 
Wf-thousand  cornisive-stiblimatc  solution  a  few  hours  before  the  o[)eration 
•■d  rougli-dricd  in  a  clean  riK)m. 

When  the  child  is  thoroughly  under  the  influence  of  the  chloroform,  it 
uplactxl  on  a  table  in  a  good  light,  with  its  head  not  tfio  high  ;  with  little 
diililreu  no  pillow  whatever  shuiild  be  used.  Next  the  skin  of  the  alxlo- 
Itti  must  be  thoroughly  scrubbed  with  Bonp-aiid-water  with  a  nail-bnish, 
"'Wiwith  ether  to  remove  all  grease,  and  finally  with  a  one  to  four-tlioiisand 
Wution  of  corrosive  sublimate.  This  for  very  young  children  is  quite 
^fiiig  i»nough  as  a  germicide  :  stronger  wttuld  l>c  likely  to  blister  the  skin. 

The  hanfls  and  forearms  of  the  operator  and  assistants — of  whom  he 
""Rht  to  have  three,  one  to  give  the  chloroform,  one  to  assist  him  with 
"•f  tvound,  and  one  to  attend  tt)  the  sponges — must  have  Ix-en  rendered 
"•OTTiiinhly  aseptic  with  nail-brush,  soap,  water,  alcohol,  and  a  one  to  one- 
nd  solution  of  corrosive  sublimate. 
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The  urine  must  bo  drawn  by  catheter  if  it  has  not  been  passed  imme-| 
diat<,'ly  befure.  An  inoijiion  sufficiently  lonji  tn  tiiliiiit  two  finfjon*  shouldj 
be  made  in  the  linca  alba  midway  Iwtwct'n  tlif  iiinbilifiis  and  tiio  pnbfs,  for, 
this  gives  the  best  command  over  the  whole  abdominal  cavity.  Tiie  tis-l 
sues  should  be  rapidly  dissected  down  to  the  jwritontiiin,  and  all  bleeding 
points  secured.  The  |x,'ntoncum  should  tlieii  Ije  caught  up  between  tNvo 
pairs  of  forcejis  and  fii>ened. 

The  greatest  care  must  be  exercised  to  prevent  the  escape  from  the  ab-i 
dorainal  «avity  of  the  distendwl  buwel,  which  now  jiushes  itself  into  the 
incision,  for  e-Xjierience  has  shown  (and  this  is  especially  tlie  case  in  eluldreu), 
that  the  dangers  in  lai>arotomy  are  increased  iu  proportion  to  the  amount, 
of  gut  jierraittetl  outside  tlie  belly-walls.  If,  however,  the  gut  is  very,! 
much  over-disteudwl,  thereby  interfering  with  proper  nmni])ulation,  a  jwr-, 
tion  of  it  may  be  drawn  outside  the  belly,  and,  atler  jweking  c-arefullyj 
around  it  flat  sjwnges,  so  as  to  shut  o(f  completely  all  communication  with 
the  peritoneal  cavity,  an  incision  witli  a  knife  is  made  longitudinally,  and 
the  intestinal  c<}nteuts  are  allowed  to  es<^^i[x>.  If  this  Ijo  done  with  a  sharp 
knife,  thus  making  a  dear-eut  wound,  the  distention  can  be  relieved,  andi 
the  wound  rapidly  closed  with  fine  silk  and  a  cjimbric  needle  by  a  con- 
tinuous right-angle  Lemliert  suture,  witiiout  materially  increasing  the  danger 
to  the  jiatient.  A  clean  incision  is  much  to  ho.  preferre<l  to  the  iutroductioai 
of  a  trocar  and  canula,  as  is  so  freipiently  advised,  for  the  latter  nmkes  ai 
ragged  contustnl  wound,  very  difticult  to  close  seeurely.  Puncturing  thel 
gut  with  a  fiue  needle  is  also  most  unsatisfactory,  as  it  does  not  permit  of  i 
oomplote  cm]>tyiug  of  the  contents  and  might  allow  of  fiwa!  extravasation. 
The  greater  the  speed  with  which  the  oj^ration  can  Ix;  performed  (no  undue 
haste,  of  course,  being  permitted),  the  better  are  the  chances  for  ultimatej 
snooess,  as  the  shock  is  thereby  greatly  lessened.  ] 

As  soon  as  the  fingers  are  in  the  aixlomeu,  search  should  be  made  for; 
the  csecuro,  and,  using  this  comparatively  fi-xcd  point  as  a  guide,  the  ex- 
ploration should  continue,  inch  by  inch,  in  the  dii-ection  of  increa-setl  dis- 
tention and  congestion  of  the  gut,  until  the  intussusception  is  found.  Often 
this  is  a  matter  of  great  difficulty,  and  it  may  be  ncccssaiy  to  enlarge  the 
incision  l>efore  it  can  be  accomplished.  I 

When  the  tumor  is  found,  attempts  should  be  made  at  rc<liiction  with 
the  }MU'ts  in  «Vi/,  as  was  sncct>ssfidly  done  by  Dr.  Sno\sl>ull  in  a  case  re-i 
ported  by  Mr.  Workman;'  but  usually  it  will  tx>  nei*ssary  to  draw  the! 
tumor  outside  the  Ih'IIv  and  pack  around  it  flat  B|)ongc8  wrung  out  of  hot 
boiled  water,  thus  preventing  further  escajKj  of  gut  ami  protcx-ting  the  peri-^ 
toneal  cavity.  If  the  condition  of  the  gut  is  good  and  the  amount  of  in-J 
flammatorv  lymph  not  too  great,  it  should  be  taken  in  the  fingers  of  the  two 
hands,  and,  while  with  one  hand  gentle  traction  is  made  ujnm  the  enteringj 
portion,  efforts  should  be  made  at  the  distal  or  enshcathing  jx)rtion  with  thai 
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to  piish  the  invagination  backward  and  out.  This  is  bc$>t  ac- 
cooplislied  by  tlie  same  sort  of  movenient  as  one  would  use  in  taking  a 
ript  cliiTrv  between  the  fingers  and  (tincliing  the  stone  out.  In  a  iwent 
(Ue  in  which  I  operate<l,  direct  tntetiou  alone  liiilwl,  but  the  combined 
iDioipulation  above  described  released  the  invaginated  portion  in  a  few 
miaeais. 

The  mesentery  is  drawn  in  with  the  invaginated  gut,  and  by  its  traction 
die  tumor  is  curved  to  almost  a  semicircle,  whidi  makes  it  im|)ossible  by 
dimi  traction  to  withdraw  the  entering  ]«>rtii<i]  of  the  invagination. 

The  special  jKiint  to  be  iwrne  in  mind  in  all  ileo-aecal  invaginations — 
ud  it  ig  with  this  variety  that  we  have,  of  coui-sc,  the  most  to  do — is  that 
our  efforts  at  reduction  must  be  jn^rsifitinl  in,  using  gentle  force,  until  the 
wnnifdrm  ap^HMidix  apjR-ars,  for  until  this  is  freely  seen  the  retluction 
i»  Ddt  wmplete,  but  will  immediately  rwur. 

When  the  invagination  is  so  firmly  bound  with  inflammator)-  lymph 
tlm  imr  efforts  at  reduction  are  unavailing,  or  when  tlie  iiiHaniniatiou  has 
been  so  intense  or  the  interval  since  the  ons<^t  of  the  tittack  so  long  as  to 
bi  yiowed  by  gangrene,  an  artificial  anus  should  Ik'  made.  To  do  this 
wmitst  draw  out  the  gut  from  the  alxlominal  lavity  until  \vc  find  healthy 
tiaiM?  Ixilh  aljove  and  below,  tlie  jMjritoneal  cavity  being  carefully  jirotected 
br  hot  «|Kmgt«.  The  sound  gut  is  then  8tit(;hed  with  silk  sutures  to  the 
Btnuil  skin  in  an  angle  of  the  aticlominal  wound,  and  the  gangrenous 
fBriioi)  excised.  The  jx'ritonejd  cavity  nn»st  then  Iw  thoroughly  washed 
wt  ttitlj  hot  Iwiled  water,  and  the  angle*  of  the  wound  closed. 

Xn  attempt  at  n-section  of  the  gut  at  this  tinic  in  children  is  usually 
f»r  from  wise,  as  the  shock  of  the  operation  added  to  the  shock  of  the 
|«tl)ol(igit«l  condition  is  too  great  for  Iheni  ttt  withstand,  We  should, 
tliiTtfope,  leave  for  a  subscfjuent  ojwration  the  re-<«tal>lishment  of  the 
Duity  of  the  intestinal  canal. 

STERNAL  STRANtiULATlON   OR  OBSTRrCTION   OF  THE   BOWELS 
DUE   TO   CON.STRICTION. 

Strangulation  by  bands  (fibrous  bauds  due  to  a  previous  peritonitis)  are 
«««gionally  met  with.  They  are  generally  due  to  ititra-uterine  peritonitis, 
><>f  sn  inflammation  of  the  |>eritoneum  iu  young  children  is  usuallv  so 
V'uleiii  that  (kiith  (|uickly  ensues, — too  quickly  for  such  bands  to  liirm. 
There  is,  however,  a  form  of  strangulation  due  to  stricture  of  the  gut  fol- 
l"*in{;  strangulate*!  hernia.  When  a  strangulate<l  hernia  has  been  inflamed 
•id  the  bowels  are  glued  together  by  an  outpouring  of  lymph,  this  lynij)h, 
witich  ifl  soft,  may  stn-tch  by  the  continual  pulling  of  the  peristaltic  action 
"'the  intestines,  and  become  a  fibrous  hand. 

There  are  two  methods  by  which  strangnlatiou  by  these  bands  may 
■^Tur:  either  a  knuckle  of  gut  may  |>ass  under  and  be  held  down  by  the 

if  or  a  piece  of  gut  may  l>ecomc  twiste<l  ai\»und  the  Imnd ;  in  both 
a  violent  muscular  effort  or  .strain  might  produce  this.    .Ydhesions 
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binding  down  tlie  vermiform  appendix,  following  au  attack  of  perityphlitia, 
will  cause  a  strangiihition  nf  tlic  gut  in  the  same  way. 

Sometimes,  a«  the  re^^iilt  of  traumatic  forces,  a  slit  is  torn  in  the  mesen-j 
lerv,  or  through  the  diapliragm,  of  sufficient  size  to  permit  a  knuckle  of 
gut  being  forced  in  and  constricted.     This  is  an  extremely  rare  condition, 
and  esiK'cialty  so  Wfore  the  age  of  ten  yi-ars. 

In  Meckel's  diveHieHhiin  we  have  alsft  another  cause  of  strangulation. 
This  diverticulum  is  an  incomplete  closure  of  the  vitelline  duct,  and  may 
extend  as  a  tube,  sometimes  simply  a.<»  a  wrd,  from  the  umbilicus  to  the 
lower  jmrtiou  of  tiie  ileum.  It  is  similar  in  ptructure  to  the  small  intestine. 
It  generally  ctvnies  off  from  the  bowel  as  a  blind  tube,  and  the  abdominal 
end  opens  into  the  limieti  of  the  Ixiwcl.  Tt  has  remained  ojjen  as  late  as 
twenty  years  after  liirth,  a.s  a  chanuel  throitgh  whidi  fteces  pass  to  be  dis- 
cliarged  at  the  umbilicus.  When  a  knuckle  of  gut  is  caught  beneath  this 
membranous  cord,  the  circulation  is  completely  cut  off,  and  an  acute  stran- 
gulation results. 

Mr.  Pyc-.Sinitli '  rcporu  the  case  of  a  boy  thirteen  yeare  old  who  had  suffered  from  an 
acute  inUwtinnl  nbslruction  fur  fcmr  diiys.  He  jK'rl'ormi'd  luparotouiy,  niid  the  tonstricting 
band  was  Meckfl's  diverticulum  ritUidifd  lit  its  (•xtr</mily  to  the  meseiitprj-.  The  arrange-  j 
ment  wa«  peculiar.  The  diverlifuluin  wiw  a  little  over  two  ineh<?«  in  length.  It  oame  off 
from  the  Ixiwel  at  Hlnii'»t  a  rii;hl  iingli'  between  the  mesenteric  iind  free  borders;  it  then 
passed  through  an  opening  in  the  mesentery  of  the  part  of  the  bowel  from  which  it  sprang, 
and  closely  encircled  the  bowel,  immediately  above  its  orifjin ;  its  extremity  was  firmly 
attached  to  the  mcsenlerj-,  half  an  inch  or  more  above  the  opening  through  which  th»  I 
diverticulum  pushed.  Thus  the  constriction  was  not  of  a  coil  or  knuckle  of  intestine,  but 
of  the  tube  at  one  level  only,  as  if  a  cord  bad  been  tied  around  it  at  that  spot.  The  bowels 
wen-  miiveil  6pont4ineoiL«ly  in  twelve  hours  after  the  constriction  was  relieved,  and  a  bit  of 
flsh-tln  ihree-fourths  of  an  inch  long  bv  one-fourth  of  an  inch  wide  was  passed.  This  had 
lodf;ed  above  the  constriction  and  precipitated  the  acute  symptoms. 

In  tuberculosis  the  mmcntenc  (}lfu}f!»  may  tilcerate  and  set  up  an  inflam- 
matiuu  by  which  the  gut  may  bccxmic  constricted.  Likewise  an  acute  IiK-al- 
izcd  pnterUU  may  cause  n  narrowing  of  the  lumen  of  the  gttt  and  consequent 
obstruction.  Mr.  Percy  I'ntter^  reports  a  ca.se  of  this  unu.sual  form  of 
obstruction  affecting  the  ileo-cjecal  valve  which  came  under  his  care  at  the  i 
Kensington  Infirmar)'.  'I 


A  girl  five  years  old  was  admitted  with  intestinal  nbstniotion  of  a  week's  duration. 
The  countenance  was  pinched,  the  pulse  sinuU  and  weak,  the  nbdomen  flattened  and 
especially  tender  over  the  right  iliac  region  ;  the  child  lay  on  the  left  side,  with  the  thighs 
flexed.  She  was  restUws  ;  her  tongue  was  brown  and  dry  ;  the  temperature  was  not  increased  ; 
vomiting  hud  been  frequent,  and  was  then  persistent,  but  not  fa-cal. 

Pallintive  measures  fiiilixl,  and  Inpiinitomy  wa«  done.  The  intestines  were  exposed  and 
traced  from  the  duodenum  downwiird;  this  and  the  Hrst  part  of  the  jejunum  were  distended 
with  tliilus,  whilst  chyme  was  felt  to  be  present  in  the  lower  part  of  the  small  intestine. 
The  large  bowei  was  empty.     There  were  no  signs  of  peritonitis,  old  or  rt?c€nt ;  the  abdom- 


'  Lancet,  18P9,  i.  472. 
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ml  cont^  I*,  so  tkr  >s  couM  be  wen,  were  tieiilthy.     Objective  signs  of  obctniction  were 
tbiat     rbc  child  died  fruni  cii1lHpt«  six  houre  utter  the  ofi<?nitiun. 

•  dp  pf*t-raort4>m  pxuniination,  mude  seventeen  h'turs  after  death,  showed  no  signs  of 
MDSwncini;  periUmiti.",  and  all  the  organs  <if  the  cheiit  and  ulidurnen  were  apparently 
■onnl.  Tlie  intcline*  were  rt-ranved  and  filled  with  water,  and  it  was  found  that  the  ileo- 
nml  »»lve  wa«  impor^iou« ;  no  fluid  entered  the  lower  iKjwel.  The  last  few  inches  of  the 
il<aa  mte  (uuud  to  he  tlie  seat  of  enteritis ;  flakes  of  inflammatory  lymph  had  ikggluti- 
utNl  the  edges  of  the  valve  to  such  an  extent  that  only  u  pin-hole  remained,  through 
itich  water  could  percolate  drop  by  drop.  No  foreign  body  existed  in  the  vermiform 
ipprndix,  nor  wiis  anything  found  in  the  intestines  to  cause  inflammation.  The  obstruc- 
in  WW  centred  solely  in  the  Interior  of  the  bowel. 


Prognosis  and  Treatment. — Tlie  prognosis  in  acute  intestinal  ob- 
struction due  to  bands,  Meckt-l's  diverticula,  and  to  interna!  hernia  tlirough 
IMturoiii  in  the  me3entor>',  unless  the  condition  is  relieved  by  surgical  means, 
■•bwilutely  fatal.  Palliative  miHiiral  mea-sures  are  worse  than  useles.'?,  as 
vslimhie  time  is  thereby  lost,  the  strength  of  the  patient  diminished,  and 
iDflaramatorj'  changes  in  the  constricted  gut  needlessly  increased. 

As  s<Kjn  as  a  diagnosis  is  made,  the  iwlly  must  be  opened,  the  eon- 
rtrirting  band  searched  for,  and  the  gut  released.     All  the  precautions  and 

,  ibuls  mentioned   in  describing  laparotomy  for  intussusception  must  be 

'fterml. 

When  the  constricting  band  is  found,  a  ligature  is  to  be  applied  to  both 
Itdtuf  the  band  and  the  intervening  ])ortion  cut  away. 
"  If  the  constriction  be  a  Meckel's  diverticulum,  the  distal  end  mn.st  be 
freed  fnitn  its  attachments,  the  intestinal  end  brought  outside  the  belly,  the 
peritoneum  being  carefully  protected  by  warm  aseptic  spoug(>s,  and  tlie  di- 
Wttjtmlum  cut  away.     The  cut  end  must  then  be  invertetl,  and  tiie  peri- 

■  Mnl  suHact*  of  the  stump  soformi'd  brought  together  by  a  wjntinuous 
LcmlxTt  suttire  of  fine  silk  atid  a  cambric  nee<ltc,  completely  shutting  off 
IIk"  interior  of  the  tulie.  It  is  then  to  Ix'  carefully  cleansed  bv  a  one  to 
fi'UMlioii-aiid  solution  of  bichloride  of  mercury,  washcfl  again  with  boilcfl 
fstrr,  and  returned  to  the  abdominal  cavity,  which  is  then  to  be  flushed 
Willi  warm  boiled  water,  and  the  external  wound  closed.  If  there  be  any 
iiixprtaiuly  as  to  the  abst)lute  closure  of  the  cut  ends,  it  will  lie  lietter  to 
inlrudnc*  a  drainage-tulie  and  allow  it  to  remain  for  twenty-four  hours. 
Thijitulte  should  In*  of  glass,  with  fcncstrte,  and  passe<l  through  a  hole  in  a 
Aftt  of  disinfected  "  rubl)cr  dam,"  and  the  dressing  appliwl  arotind  tiie  end 
"f  tiiH  lulje.  The  sheet  of  niblwr  is  then  to  be  gatheretl  up,  a  nia.'ss  of 
P>«w  |mt  in  its  opening,  and  pinned  secuivly.  This  mass  of  gauze  must 
'"■examined  every  two  hours,  and  as  soon  as  it  is  stained  by  tlie  discharge 
"  niiist  l>e  renewed.  If  the  tem|K>niture  rises  above  100°  F.  the  abduniinal 
wity  must  be  flushed  out  with  \varm  boiled  water  at  intervals  of  four  or 
^*f  liours. 

If  the  constricting  factor  is  found  to  be  a  slit  in  the  mesenterj'  or  dia- 
pwfajfm,  the  gut  must  be  released,  a  stitch  of  catgut  passed  through  the  sides 
"f  ihi'  opening,  and  an  attempt  made  to  close  it. 


264 


INTESTIXAL   OnSTBUCTlON    i 


UJBEN. 


binding  down  the  vermiCorm  appendix,  fn!i 
will  cause  a  stran},'iilation  df  the  gut  in  ' 

Somrtimcs,  a««  the  result  of  traiini;r. 
lery,  or  through  tlie  diaphra^jm,  ..f 
gtit  being  for<>ed  in  and  oonetricttNi 
and  especially  so  lieforc  the  age  n! 

In  MeckcPii  diverlwulum   w< 
This  diverticulum  is  an  inecn 
extend  as  a  tn1)p,  sometinn- 
lower  portiou  of  the  iKmiih. 
It  generally  ooroea  off  fr.i 
end  oiK'iis  into  the  Innw  i 
twenty  years  afU-r  hliU 
charged  at  the  unil.ii. 


h^triiction  due  to ; 
I  ly  considered  in  ano 

here. 
1^11  the  various  forms  i 


•lit. 


-  of\en  a  liistoiy  of  swaUo! 

•  itnce  in  diet,  which  will 

•rjructiug  mass  may  be  felt 

and  followed  on  its  dowavi 


membranous  conl, 
gulation  resultM. 

Mr.  V\o-^ 

acut«  int*>stiri 
bniij  WHS  Ml    I. 
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ttmrx  til. 
poMi-d  tl  I 
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iigeative  disturlwnce,  sudden  p»i 

-c-ncnt  in  character,  and   rapid 

axe  prostration,  with  tenderness  alnv 

pafeo  is  not  a  distressing  symptom. 

i.rt  common  form  with  which  well 

<  n  of  ill  health  ;  there  is  the  siidn 

.  uliich  soon  l>e<-onies  fwcal ;  thep 

the  bowel ;  a  tumor  in  the  abdoi 

T  be  detected  by  the  finger  intn:(dui 

■wet ration,  with  early  collapse. 

ions  the  diagnosis  is  ven-  difficult, 
T  impcissiblc.     When  the  c«instriction 
b»S  bistory  of  jnlvic  inflammation  ;  when  by 
«  fetovy  of  injur>'.     The  onset  of  the  attaik  ii 
coatiniious,  and  with  exacerliations;  voiuil- 
itfgeiit,  and  scM>n  Ix^'omes  faxnl  ;  while  the 
profound.     There  is  no  abdomiual 


diagnosis  may  jx)S6ibly  be  made  clearer, 
^  llir  following  page  is  presented.     Given  a  elcar 
^Mifioal  treatment  becomes  easy.     It  is  in  tbe 
Jty  lies,  and  here  is  the  greatest  room 
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PERITONITIS. 

Bt  henry  ASHBY,  M,D.,  M.RC.P. 


Peritonitis  occurs  at  all  ages,  and  is  due  to  a  variety  of  causes :  i( 
occurs  during  intra-uterine  life,  in  the  newly-born,  and  during  infancy  and 
childhood. 

During  early  life  peritonitis  cannot  be  said  to  be  a  common  disease ;  the 
peritoneum  appears  to  take  on  acute  inflammation  less  readily  than  the 
serous  membranes  covering  the  lungs  or  the  brain;  and  in  comparing  the 
frequency  with  which  it  occurs  at  different  ages  we  must  bear  in  mind  that, 
in  the  adult,  lesions  of  the  ovaries,  of  the  Fallopian  tubes,  and  of  tlie 
uterus  more  often  give  rise  to  jieritonitis  than  any  other  cause.  Before 
puberty  a  peritonitis  resulting  from  these  causes  does  not  occur. 

INTRA-UTERINE  PERITONITIS. 

Many  years  ago  the  late  Dr.  Simpson,'  of  Edinburgh,  called  attention 
to  the  fact  that  in  still-born  children,  or  in  foetuses  dying  in  the  later 
months  of  intra-uterine  life,  a  peritonitis  was  present  which  >vas  evidently 
the  cause  of  death.  He  further  noted  the  fact  that  syphilis  was  frequently 
present.  These  observations  have  been  confirmed  since,  and  syphilitic 
lesions  of  other  serous  membranes,  as  meningitis  and  pleurisy,  have  also 
been  found  in  still-born  infants.  Evidences  of  a  prenatal  peritonitis  are 
not  infi-equently  found  aAer  birth,  in  the  form  of  adhesions  and  bands 
which  connect  the  small  intestines  together,  and  in  some  cases  constrictions 
or  a  narrowing  of  portions  of  the  intestines  have,  taken  place  as  the  result 
of  cicatrization  of  bands  and  adhesions.  In  such  cases  death  may  result 
within  a  few  days  or  a  week  of  birth,  with  all  the  symptoms  of  intestinal 
obstruction.  Such  cases  are  not  uncomnum  :  a  typical  case  is  recorded  by 
E.  Owen,*  in  a  newly-born  infant,  in  which  the  ileum  was  constricted  by 
old  adhesions  a  few  inches  alwve  the  ileo-csecal  valve.  Another  case,  in 
which  the  jejunum  was  constricted  by  old  foetal  peritonitis,  is  recorded  by 
Kirchner.* 

•  Edinburgh  Medical  and  Surgical  Journal,  1888,  p.  490. 

•  Foetal  Peritonitis,  Constriction  of  Ileum,  etc.,  Uritisb  Medical  Journal,  1885,  voL  L 
p.  1201. 

•  Berlin.  Klin.  Wochenschrift,  1886,  No.  27. 
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No  rirmptoms,  so  far  as  is  known,  are  present  in  fcetal  peritonitis ;  and 
if  not  fatal   before  birth,  its  results — that  is,  the  ailliesions  which  form — 
«m«X(<ecdin{^ly  likely  to  lead  to  an  interference  with  ti»e  developmeiit  or  to 
Hptnction  of  a  {>ortion  of  bowel. 

^^t  PERITONITIS   IN   THE    NEWLY-BORN. 

^HPw  peritonitis  in  the  newly-ljorn  is  practically  always  septic,  the 
nsnltof  unhealthy  iuilammatiou  at  the  navel,  or  the  absorption  of  septic 
mairrial  at  this  spot.  It  is  uncommon  in  private  practice,  ocviirring  in  tiic 
lirgc  majority  of  instances  in  lying-in  iiistitulions.  The  infeition  is  prol>- 
ihly  conveyed  to  the  infant  at  the  time  the  conl  is  tied,  citlier  by  the  fingora 
of  llie  nurse  or  by  the  use  of  infwtwl  dressings.  The  early  symploius  are 
usually  those  of  a  local  inflammation,  with  erysipelatous  rcdness  anjiind  the 
ittarlunent  of  the  cord.  There  may  be  vonjiting,  diarrhoea,  jaundice,  dis- 
tention of  the  abdomen,  fever,  and  wastiu)^.  It  must  be  remembered  that 
peritonitis  is  only  occasioually  present  in  puer])eral  scpticfcmia  of  the  ncwly- 
bora.  Indeed,  according  to  Runge,  it  is  not  a  comniou  one,  for  of  fifty-five 
pdi-niorteins  in  infants  dying  of  arteritis  umbilicalis  and  .seplieromia  the 
Bwlt  of  puerperal  infection,  in  only  four  was  there  peritonitis,  jilcnro- 
poeumonia  Ijcing  much  more  common.  In  puer[>eral  |>eritoiiilis  death 
nwrtjy  occurs  within  a  week.  The  diagnosis  is  not  difficult  if  evidence  of 
inflammation  about  the  navel  be  pi-eseut.  The  treatment  is  almost  entirely 
preventive. 

PERITONITIS   DURING   INFANCY   AND   CHILDHOOD. 

The  peritoneum  necessarily  shares  the  fortunes  of  the  oi^ns  wliicli  it 
mrrounds,  in  tliis  respect  resembling  other  serous  membranes,  especially 
tW  pleura,  taking  on  an  acute  inflanunatiou  in  consctpience  of  its  close 
rontact.  It  is  also  liable  to  acute  iiiflaniuiations  wliich  are  primary,  the 
nsult  of  some  morbid  .state  of  the  bhxKl,  as  in  Bright's  disease  or  scjiti- 
'MBia,  Off  are  the  result  of  injury.  It  is  also  liable  to  an  acute — though 
Witp  often  a  chronic — inflammation  from  the  presence  of  tuljcrcle.  Acute 
iwitonitifl  is  sometimes  "idiopathic,"  or  at  least  arises  without  any  cause 
'fing  traced  cither  from  contact  with  or  a  spreading  from  some  neighboring 
inflammation  :  in  such  cases  the  inflammatory  lesion  has  been  attributed  to 
>"i'liiir'  or  to  the  "rheumatic"  state  of  the  system. 

An  acute  general  peritonitis  which  is  secondary'  may  follow  as  a  conse- 
inemr  from  j>crforation  of  the  cie<'al  ap]>ctidix  or  .'<onje  iuflammutiou  around 
•lic'iwcnm,  a  j)erforati<m  of  the  ileum  iu  enteric  fever,  or  a  perforation  of 
''"*  diaphragm  in  a  case  of  empyema.  A  general  peritonitis  will  sorae- 
'iinat  supervene  in  empyema  without  any  perforation  being  present,  the 
l.nnpKatics  being  apparently  the  channel  through  which  the  inflammatiou 

P  A  primarj'  or  idiopathic  general   iJcritonltis  without  anj'  local  cause 
ig  discovered  is  not  uncommon  :  it  is  needless  to  say  that  no  case  should 
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be  referred  to  this  category  without  a  most  searcliiug  {wst-niortem  oxamina- 
tion.  Some  of  these  cases  are  septic,  there  can  Ik'  little  doiil)t,  though  in 
what  way  the  poisou  eutere  the  system  cannot  be  said.  In  stmie  cases  there 
is  a  historj"  of  a  blow,  perliaps  contracted  in  the  footlmll-  or  cricket-field ; 
iu  many  i-ascs,  however,  such  lilows  arc  insufficient  to  explain  the  acnte  in- 
flammation which  lias  followwi.  In  some  cases  the  attack  is  iu  reality  aa 
eotero-fieritonitis,  an  enteritis  or  an  acute  intestinal  catarrh  being  the 
starting-point.  Certainly  patches  of  intense  congestion  of  the  mucous 
umnbcanc  mav  be  found  in  acute  cases  of  jwritonitis  :  it  is  not  improliable 
tkalt  sooMr  animal  jmison  or  microlx^'  may  Ix'  taken  into  the  alimentary  canal 
and  pve  rise  to  au  enteritis  which  quickly  involves  the  peritoneum. 

An  anite  iuflanmiation  may  be  scro-fibrinous,  or  the  fluid  present  may 
be  |ius;  the  iuHatnmatiou  may  be  general,  or  a  circumscribed  patch  of 
lyui|Ui  or  an  aliscess  may  be  present. 

Symptoms. — The  early  sym|)toms  of  peritonitis  may  be  interwoven 
with  or  sujicrvcue  ou  tho.se  of  some  pre-existing  lesion ;  or  they  may  be 
uhxiitietl  in  consequence  of  being  secondary.  There  may  be  some  diar- 
rlmxi,  «i(h  i«in  and  tenderness  in  the  ileo-lunilKir  region,  suggestive  of  a 
|vri-«ni<cttl  iuflannnalion  ;  flicn  suddenly  collapse  and  continued  vomiting 

^toint  to  u  gencnd  acute  inflamtuation.  The  symptoms  of  peritonitis  may 
be  indefinite  for  a  while,  the  I'csuU,  ])orhaps,  of  a  suppumting  mesenteric 
^Und  (ir  l(Kid  abs(Tss,  to  be  followed  by  those  of  au  acute  general  pcri- 
touilis.  .V  child  intiy  bo  suffering  from  scarlatinal  nephritis,  jmss  into  more 
or  lew  of  n  ura^mic  con<lition,  then  abdominal  distention,  pain,  and  tender- 

Lm*».'*  may  sii|>('rv<'ne  as  the  result  of  a  commencing  jieritonitis.     In  other 

(fft-***  the  syiii|>tHais  of  j)critonitis  come  on  in  the  midst  of  robust  health ; 
ill  »ueli  cases  the  symptoms  are  apt  to  be  acnte,  and  the  attack  runs  a  more 

UMhcuic  oHifsc  ttiau  when  it  otxnira  secondarily,  esiwcially  in  one  already 

"f-Nhuuntitl  by  disease. 

The  chissiiul  symptoms  of  acute  general  jwritonitis  are  vomiting,  intense 
|yiiii,  tenderness  and  distention  of  the  abdomen;  the  legs  are  drawn  up; 
tliciv  in  miHlcrate  feverishnes.s,  with  a  quick  wiry  pulse;  constipation  is 
the  rule,  but  diarrh(ra  sometimes  occurs ;  the  countenance  at  fii-st  wears 
Mu  ansioiis  expression,  later  the  jvatieut  becomes  liollow-eyctl  and  the  face 
>niiKfi>,  the  pulse  flags,  the  tcmjK'i'aturc  falls,  and  death  often  conies  sud- 
vl.iilx  til  (he  last. 

Vuiuiliug  is  almost  universally  present ;  it  is  usually  the  first  symptom, 
hihI  ii'miuuif*  all  through  the  attack  ;  it  is  always  aggravatctl  liy  fowl  taken. 
In  i»iuiu'  iMiM's  the  vomiting  is  so  jicrsistent — first  the  fowl  taken  being  re- 
liinH^l,  then  bile,  and  the  semi-fw<>al  contents  of  the  small  intestines — as  to 
- 1,  ..;.«i  s»>mc  strangulation  or  at  least  some  mechanical  obstniction  of  the 
U>\\ol,     Tlu"  alnlomcn  is  rounded  and  tense,  in  consequence  of  the  |)aralytic 

l(iite«>tiii<^  U'ing  dLstended  with  gas;  the  diaphragm  is  raised  and  the 
Ui^'«i(hiii|;  interiHwtal ;  the  amount  of  jiain  and  tenderness  may  be  trifling, 
wtieoiAUy  if  Jhc  j«ticut  is  seen  for  the  firet  time  after  opium  has  been 
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pvcp;  in  young  children  it  is  often  exceedingly  difficult  to  lucalizo  the 
Imdemess,  or,  indeed,  to  satisfy  one's  self  that  there  is  any  pain  ])i-csent. 

Tlie  temperature  varies,  being  perhaps  101°-102°  F.  during  the  first 
liirdayB,  falling  to  subnormal  as  colla]xse  comes  on  and  the  heart's  action 
diU.  There  may,  liowever,  \>e  a  high  tpm[>(>rature  (104°-105°  F.),  or  the 
Ifflipprature  may  be  norma!  or  siibnortnal  fnun  first  to  last.  Puriilcut 
peritonitis  may  be  present  with  a  normal  Icinpentture. 

The  state  of  the  bowels  varies ;  constipation  is  usually  present,  but  gas 
iigpDorally  ji«.sse<l  jkt  rectum  fively.  There  may  be  ct>m|tletc  obslrnction, 
Bfither  flatus  nor  fieces  Ix'iug  jKLSscd,  the  csise  ckisely  simulating  a  mcchani- 
al  obstruction  frc»m  strangulation  of  a  piece  of  bowel.  Diarrha?a  may  be 
|>itwit  in  the  early  stages  or  tliroiigh  the  whole  r-<(ur.s<>;  tlus  is  esix^i'ially 
w  nlien  there  is  some  irritation  about  the  ca?cum  and  in  suppurative 
pmtuiiitis. 

Tlic  urine  is  mostly  scanty,  and  often  contains  nlbunu'ti. 

Tiic  fatal  event  is  fre<]ueutly  stiddcfl,  tiie  iiwut  a|i|K'aring  to  fail.  This 
Bay  happen  when  the  jiatient  is  Ix'ing  moved  or  attempts  to  sit  up. 

Tlic  mind  is  generally  clear  fix)m  first  to  last,  tliough  the  jiatient  is,  of 
fiHrsr,  often  drowsy,  from  the  opium  given  ;  in  a  few  cases  active  delirium 
isptt-sent,  or  the  patient  may  simply  wander  at  times. 

The  following  cases  may  Ik?  taken  as  illustrating  the  primary  form  of 
]»Tiumitis. 

iiculc  Suppumlive  PenlotiilU. — .John  C,  aged  seven  years.  The  family 
liistory  was  g<xxl.  He  had  Ix-cn  a  strong  lx>y  up  to  the  time  of  his  fatal 
illness.  No  cause  could  Ik-  assigned  for  his  si<'knc'ss.  Four  days  before 
admiffdon  to  hosj>ital  he  complaiiicHl  of  pain  in  the  "  stomach  ;"  there  was 
^uniting  and  constipation.  On  admission  to  hospital  on  the  fifth  day  of 
lii?ilhieflfl,  the  face  woit  an  anxious  expression,  as  if  he  was  in  pain;  the 
iMumen  was  distendcfl  and  tense,  and  tympanitic  and  tender  to  the  least 
Iwidi;  his  legs  were  drawn  up;  he  constantly  vomited  dark,  sour-snielliug, 
iliiiftst  fa?cal  .stuff.  The  urine  drawn  off  by  a  catheter  eontaiiKxl  alliumen. 
All  food  and  drink  by  the  mouth  were  stop])ed,  and  he  was  given  ten-uiinim 
(i«i<«of  tinct.  opii  every  second  hour  till  three  doses  hail  been  given.  lie 
IMsKil  a  restless  night,  yet  was  droMsy  from  the  effects  of  the  o])ium.  He 
|n*lnnlly  sank,  dying  on  the  evening  of  the  sixth  day  of  his  illness.  At 
iIh"  |K«t-niortem,  on  ojiening  the  alxlunien  a  few  ounces  of  offensive  pus 
•«ap«l ;  the  surface  of  the  intestines  was  injected  ;  the  bowels  were  matted 
^'^»^lle^  with  lymph  ;  theiv  was  no  strangulation.  The  crecuni  and  vermi- 
form a|)jK'ndix  were  normal ;  there  were  patches  of  intense  congestion  on 
tl"*  raucous  surface  of  the  ilenm,  and  a  sharply-eut  ulcer  (not  perforating), 
™lf  .in  inch  in  iliameter,  si>mc  two  feet  above  the  cfecum.  No  certain 
Wise  for  the  acute  |>eritonitis  was  found,  nu!c.ss  it  Ix-  assumed — which  is 
""Itcd  not  improbable — that  an  enteritis  existed  in  the  first  instance  and 
'Iwt  the  jx-rifonitis  was  secondary. 

In  the  following  case  the  symptoms  closely  rcscmblwl  acute  obstruction 
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of     -the  Ix)\vel8  from  strangulation.     John  C,  aged  nine  years,  was  in  good 

liosxltli  iq)  to  February  9,  when  he  was  injured  by  a  blow  in  the  alxlomm, 

l>v»-t,   the  injury  (Uk'S  uot  seem  to  have  Ijecn  very  severe.     He  complained  of 

I^cktn  in  tiie  iK-liy  and  vomited  the  same  evening.     He  continued  to  vomit 

fi."ve  or  six  times  a  day  till  his  admission  to  hospital  (imdcr  Dr.  Hutton)on 

tl^e  firth  day  of  his  illness.     He  had  passtnl   notliing  (x-r  rwtum  cx«|)t » 

^imnll  stool  after  an  enema,  and  it  was  supposed  he  was  suffering  from  in 

iiitussusception.     On  admission,  his  face  was  flnshwl,  the  eyes  siuikcn;  the 

c*l:>domcn  w:is  intensely  distended,  tiie  coils  of  distendttl  intestines  U-iiig 

Y>laiuly  seen  ;  he  complained  of  paroxysms  of  jiain  in  the  aWomcn.    He 

-voinite<l  fffi<>al  matter  siiortly  after  admission.     There  was  {>ain  on  (l«(p 

pnlpatitin  in  the  right  iliac  fossa,  but  no  markwl  tenderness.     Full  (Ihmi 

of   opium  were  given.     The  next  day  (the  sixth  of   his  illness)  it  vm 

thought  advissible  to  make  an  exploratory  oiK'iiing  into  the  ab<loinen  (wliich 

was  done  by  Mr.  Wrigiit) :  the  intestines  were  deeply  colored  and  matted 

tt^gcther  witli  lyun)h;  uo  constricting  band  or  invagination  was  delwlid; 

the  wound  was  closed  and  a  drainage-tube  in.serted.     The  boy  gradually 

Nink,  Mild  die<l  suddeidy  the  following  day.     At  the  post-mortem  a  general 

acute  jieritonitis  was  found  ;  uo  cause  was  found,  after  a  careful  search. 

In  the  following  case,  related  by  Sanu4,'  acute  peritonitis  was  acram- 
pniii«Hl  by  dinrrliiea.  A  boy  of  fourteen  yeai-s,  who  had  always  enjoyol 
gdtKJ  licallli,  was  seized  with  shivering  and  headache.  On  the  thirtl  day  k 
IimI  diarrlxea  and  jmin  in  tlie  alxlonien,  followed  by  vomiting,  distcjition 
of  the  nlKlomen,  and  jireat  teiKlerness  ;  the  vomiting  continued,  so  that  not 
only  bile  but  also  the  contents  of  the  small  intestine  were  ejected.  Death 
t^iolv  place  on  the  fourth  day.  At  the  auto|isy  a  general  seixt-purulent  |)eri- 
tunitis  was  found,  without  any  other  lesion. 

Acute  general  {>eritonitis  is  not  a  common  disease  during  infancy;  Dr. 
We«t  records  a  fatal  case  in  an  infant  of  seven  months  verifietl  by  a  |>o6t- 
mortem ;  I  have  myself  seen  several  such  cases  in  children  a  little  older, 
but  have  not  lx?en  able  to  obtain  post-mortems.  In  some  of  these  cases  the 
oiMitc  peritonitis  is  secondary  to  a  suppurating  mesenteric  gland. 

The  symptoms  are  necessarily  modified  when  the  attack  occurs  in  tl« 
course  of  other  diseases  or  is  the  result  of  some  local  inflammation. 

In  the  following  case  the  peritonitis  was  secondary,  occurring  in  "' 
csourse  of  scarlatinal  nephritis.     Sarah  W.,  aged  eight  yeare,  was  attai***"* 
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with  scarlet  fever,  the  initial  synijitonis  Ixiing  vomiting,  high  fever,  **'" 
rowh.  She  was  admittc<l  to  hospital  on  the  third  day ;  the  tonsils  v*'^ 
•loughy,  there  was  much  glandular  enlargement,  and  high  fever.  The  t^*"! 
proture  varied  fnmi  100°  to  101.6°  F.  till  the  twelfth  day,  when  it  reac*'^ 
102.(1'*  F.  and  a  trace  of  albumen  a|>peare<l  in  the  urine  ;  on  the  thirteff^*^ 
dflV  the  tem|K'rature  was  104°  F.,  and  only  two  hundred  and  fif\v  cubic  CT** 
tiin>'ln«  of  urine  were  passed  ;  from  the  fourteenth  to  the  sixteenth  day    *'*' 
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JimpiiKd  was  only  from  seventy  to  one  limitli-ed  cubic  centimetres  daily  ; 
Wh  fontained  fibrinous  and  cjtitlu'lia]  casts;  ci^litwntli  day,  vnniiting, 
lllperature  103°  F.,  only  seventy  eiil)ie  ccntimctn-s  nf  urine;  niuelecntli 
ihr,  nonrine  pes.^,  sevcxe  abdominal  [min,  respirations  siuillow  and  (lio- 
nnr,  al)domen  <listend«l  and  tense;  twentieth  day,  tenj|)eratiirc  98°-t)9? 
i\  patient  eullapsed  ;  twenty-first  day,  dratli.  At  the  autopsy  a  general 
iinilent  ]>eritonitiB  was  found;  plcitrisy  df  letl  lung;  acute  glomerular 
wphritis. 

Peritonitis  in  association  with  or  s<x'oiidary  to  pleurisy  or  empyema 
nally  o<x-urs:  the  iflatiou  wJiicfi  one  hears  to  the  otJior  is  nut  always 
oHtaln.  Both  apiK-ar  at  times  to  owe  their  origin  to  a  .septic  state  ;  in  other 
on  the  pleurisy  or  cuipyema  may  lx>  of  some  standing  ivhen  the  pcrito- 
■itis  ap|K>ars,  and  we  are  foired  to  admit  that  tiie  peritonitis  is  sccnudary  to 
ibf  rhest-niischief.  lu  these  cases  there  is  no  iwrforation  of  the  dia]ihragm, 
the  extension  doubtUss  taking  place  througli  the  lymphatics  of  the  dia- 
]ihni^in.  Btiruey  Ye<j  records  a  case '  of  acute  jturulcut  peritonitis  second- 
try  to  |tlcuro-pneumonia  and  wlnxiping-cough  in  a  Iwy  of  eleven  years. 
EMare  Smith  '  and  Maude*  also  record  cases  of  acute  peritonitis  s<>condary 
to  [Hindcnt  colkrtions  in  the  chest  in  ehihlren  eighteen  months  and  seven 
jmni  old  r«i|)eetively. 

Peritonitis  coming  on  in  the  course  of  other  diseases  or  spreading  from 
the  chest  usually  nins  a  rapid  coui-se,  and  is  almost  universally  fatal. 

Traumatic  |>eritonitis  folhnving  a  penetrating  wound  mostly  runs  a 
lipid  coureo,  and  is  quickly  fatal.  Thus,  in  a  c-asc  reeonled  hy  Dr.  J.  H. 
Tlmm|>sou,'  a  l)oy,  as  the  residt  of  an  accident,  ran  the  handle  of  a 
lammer  info  the  i"ectum  ;  he  walkcfl  a  mile  to  tlie  Manchester  Infirmary 
llieaamc  afterno<in,  but  died  suddenly  of  collapse  at  eight  o'clock  the  next 
nxirning,  sixteen  hours  after  tlie  accident.  At  the  |iost-niortem  it  was  found 
'liiit  the  handle  of  the  hanmier  had  passed  up  the  rectum  and  penetrated 
'•Bin  the  jieritoneal  <"avity  ;  there  was  injection  of  the  vessels  of  the  perito- 
•nim,  and  much  lymph. 

.\  geuenil  jwrilouitis  folh)wing  tapping  of  a  congenital  hydrocele  has 
Wi  reeordwi. 

Perforative  Pn-itonlils. — The  two  commonest  fomw  are  ulceration  and 
'fwfiiration  of  the  «wal  ap]K'ndix  and  |>erforation  of  the  ileimi  in  enteric 
"•viT;  in  rare  rases  piTforatiun  takes  plaif  during  childiiixKl,  from  a  luln-r- 
™l«r  ulcer  of  the  intestine,  uhier  of  the  stomach,  or  perforation  througli  the 
|lii)p|irairm.  To  the  already  existent  symptoms  are  added  those  uf  sudden 
"•llaiwe,  fall  of  ten)i>erature,  vomiting,  and  acute  alMlominal  pain.     Di'atli 

L \ 

^■^    '  A  Cms  of  Infective  Perilnnitis  rolluwing  Pk'um-Piipunumin  and  Wh(K>ping-C«iugh, 

BtriL  MM.  Joar.,  1878,  vol.  ii.  p.  827. 

^H      'DiwiiMt  in  C'hildn'n,  p.  G8'>. 

^P     '  Rmpvema,  Parucciitc!>i!>,  Do«tli  from  Peritonitis,  Med.  Tiino«  and  QMett«,  1886,  vol. 

'  Unrvl,  December  7,  1887. 
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usually  follows  within  forty-eight  hours.  This  was  the  ca«o  with  a  girl  or 
uine  years, — perforatiou  actviinpauietl  by  a  sudden  fall  in  teniperatupe  oa 
the  evening  of  the  fourteentli  day ;  the  teinperaturo  rose  again  in  a  feMT 
hours,  death  taking  plaoc  forty-eight  hours  after  the  perforation.  Th» 
autopsy  revealeil  a  jxTforation  three  inehes  from  the  aecura,  extravasated 
fiet^  and  general  peritonitis. 

CiiTuvi-Kcribefl  Pcrilonidn,  Prrilonraf  Ahscrnn. — Instead  of  a  general  peri- 
tonitis taking  place,  a  hxal  cireumserilwxl  al)socs.s  may  form,  u.sually  outside 
the  |>eritoncal  cavity,  the  pus  eventually  finding  its  way  to  the  surface  or" 
opening  into  the  intestine.     The  commonest  (■anse  of  a  |)eritoneal  aliscess  is 
an  inflammation  around  or  perforation  of  the  ea^-sil  ap|x>ndix  ;  anotlier  not 
uncommon  cause  is  suppuration  of  a  mesenteric  or  retroixTitoneal   gland  ; 
abscesses  may  form  in  connection  with  tubercular  peritonitis  or  nlceratioi 
of  the  ileum  in  tubercular  dis<'ast\    Abscesses  in  connection  with  the  rectum 
kidneys,  or  periosteum  may  involve  the  (writoneum.     The  symptoms  of 
local  iwritonitis  closely  resemlile  those  of  the  acute  general  form,  though 
they  ai-e  rarely  so  severe  or  attended  l>y  collapse.     There  is  local  pain  and 
tenderness,  shivering,  fever,  mostly  of  the  hectic  tj'jw ;  there  may  be  vomit- 
ing, but  this  is  rarely  so  severe  or  continued  as  in  the  diffuse  form.    Sooner 
or  latci'  the  local  .symptoms  Ix'conic  acccntuatctl ;  there  isdulncss  on  percus- 
sion over  the  seat  of  the  abscess,  a  tumor  or  definite  rcsistaure  may  be  de- 
tecti-d  on  palpation,  the  skin  bocfjines  brawny  and  perhaps  red,  the  veins 
on  the  abdominal  surface  are  distendcrl  and  tortuou.s.     In  case  of  a  peri- 
typlilttic  or  ap|)endix  abscess  the  pus  makes  its  way  to  the  surface  in  the 
iliac  fos.sa;  in  abscesses  connected  with  the  mesenteric  glaud.s,  at  the  um- 
bilicus. 

The  following  may  l>e  taken  as  an  example.  A  girl  aged  seven  and  a 
half  years  was  seizwl  with  pain  in  the  abdomen,  fevcrishness,  and  vomiting; 
these  symptoms  contitmed  for  a  fortnight,  when  she  wo*  admitted  to  hos- 
pital. At  this  time  there  was  much  pain  and  tenderness  below  the  um- 
bilicu.s,  the  alKlomen  was  di.stended,  temperature  from  100°  to  102.8°  F. 
The  next  day  the  umbilical  region  was  prominent,  with  a  zone  of  redness  ; 
the  skin  gave  way  towanls  evening,  and  tliere  was  consi<l<'rable  discharge 
of  pus.  It  contiiuittl  to  discharge  pus  (no  fiet-al  matter)  till  the  thirty-third 
day,  when  she  vomited,  the  tenderness  and  i>aiu  in  the  aVnlomcn  increased, 
tcmpci-ature  105°  F. ;  the  child  lookc<l  anxious  and  jmie ;  the  symptoms 
jMjintcil  to  a  general  jieritonitis.  On  the  sjimc  day,  after  probing  the  fi.stulons 
o|K>ning,  a  .small  <'liecsy  mass  came  away,  followetl  by  a  free  flow  of  pus  and 
by  R'lief  of  the  symptoms.  The  fistulous  opening  close*!  on  the  forty-eighth 
day,  and  she  wa*  discharged  well  on  the  seventy-third  day. 

In  another  ciuse,  that  of  an  infant,  it  was  notiwd  by  the  medical  attend- 
ant (Dr.  Noble,  of  Kendal),  a  week  or  two  afler  birth,  that  the  abdomen 
was  more  ronndcil  and  distended  than  natural.  When  iive  weeks  old,  the 
nlxliimcn  was  intensely  disteridwl,  shiny,  with  enlarged  veins  on  the  surface 
and  with  redness  and  protrusion  of  the  umbilicus;  the  abdomen  was  reso- 
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Dint  ill  over,  and  notliing  cxtuld  he  felt  on  palpation.  A  few  days  later  the 
ikia  a«  the  umbilicus  gave  way  and  j)iis  discharged  freely.  The  iufant  a 
few  (Imvs  after  died  iu  convtdsions.  A  large  abscess-cavity  was  found  at 
(Jic  iiitopgy,  and  caseoas  mesenteric  glands. 

Pro^osis. — Tlie  prognosis  in  acute  general  jwritonitis  is  always  grave, 
twvciy  taking  place  in  rare  cases  only.  The  more  severe  the  symptoms 
the  worse  is  the  outlook,  ami  when  the  patient  has  jia.ssetl  into  the  stage  of 
l^kfbc  the  case  is  well-nigh  hopeless.  Continuous  vomiting,  witli  complete 
Wtruction  of  the  lx)wels,  is  an  cxcealiugly  grave  symptom.  Diarrliwa  is 
ofrvil  augury.  Peritonitis  from  perforation  of  the  bowel  is  nearly  always 
4l|l;  symptoms  of  jxritouitis  coming  on  in  the  course  of  enteric  fever  or 
trphlitis  ought  to  give  rise  to  the  greatest  anxiety  as  to  the  result.  No  (^ase 
is,  however,  hopeless,  and  (x-casioually  a  |>aticiit  who  seems  moribund  will 
nlly  and  finally  recover.  The  duration  is  rarely  more  than  a  week  ;  it 
may  U-  unly  a  few  days,  or  even  less  than  forty-eight  liours. 

Diag^noeis. — The  diagnosis  of  a  general  acute  ])eritonitiB  when  all  the 
rliasical  symptoms  are  present  is  not  usually  a  mutter  of  difficulty.  The 
tsriy  diagnosis  may  l)e  a  matter  of  great  uncertainty,  as  well  as  the  diag- 
Dotis  iu  erratic  cases.  Unfortunately,  when  the  diagnosis  is  uucertaiu  our 
tnttment  is  often  not  so  decided  as  it  would  otherwise  l)o.  It  is  es])ecially 
difErult  in  young  children,  iu  whom  it  may  be  iinixissible  to  lixalize  pain, 
ind  iu  the  presence  or  absence  of  any  tenderness  it  may  not  Ix'  ])ossible  to 
liftmnine  whether  |H,Titouitis  exists  or  not.  Long-coattnue<l  vomiting  from 
iny  cause,  whether  gastric  or  cerebral,  produws  a  condition  closely  resem- 
IJinjT  [leritonitis,  though  there  will  usually  Ix'  less  alMlominal  tcmlcrntss  and 
tlwalxlonien  will  l>c  less  distended.      While  there  is  usually  much  pain  and 

»t«Hicrness  in  ])eritouitis,  they  may  he  entirely  absent,  or  the  pain  may  be 
IMskeJ  by  the  free  use  of  opium.  While  in  most  cjises  the  temperature 
imieed  a  few  degrees  in  the  first  thife  or  four  days  of  the  iilntss,  it  be- 
oimcs  subnormal  Ixjfore  the  end  comes.  It  may,  however,  l>e  normal  from 
int  to  last,  even  though  pus  is  present.  It  is  the  o<.'casi(nial  i)l)sence  of 
AMieof  die  more  iminiineut  symjjtoms  tluit  makes  the  diaguosis  oAen  so 
uuoFrtaiD. 

In  the  early  stages  oi'  i)critonitis,  assuming  that  the  symptoms  come  on 
irhen  the  child  is  in  g»»o<l  health,  the  pain  pri-scnt  may  Ije  thought  to  be  due 
flatulence  or  dys|>ei>sia,  and  the  vomiting  to  the  same  cause ;  the  presence 
frver  would  l»e  of  little  value,  inasmuch  as  fever  is  so  often  |)resent  in 
ililren  suffering  from  dysjx-psia.     The  diagnosis  must  dejiend  upon  the 
crity  of  the  syni|)toms :  if  there  is  constant  vomiting,  fluitls  or  solids 
ing  imme<liately  rejected,  jMiro-xysms  of  sharj)  pains,  gi-eat  tenderness  on 
nrf,  |X'ritonitis  is  almost  certainly  present.     The  <lifficulty,  however, 
uenlJy  arises  from  the  imp(issil)ility  of  determining  in  a  young  child 
bow  mucJj  |iain  is  present.     The  possible  presence  of  indigestible  foml,  ob- 

K if  the  lioweis,  or  the  passage  of  a  gall-stone  or  renal  enlculus  must 
u  mind. 
. J 
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The  diag:n()9is  between  peritonitis  and  obstniction  of  the  bowels  from  a 
strangulation  or  constricting  Ijarnl  may  be  very  ditlicnlt,  as  peritonitis  often 
prfKln«'s  obstruction  from  the  paralysis  of  the  muscrular  coat  of  the  bowel 
and  a  oonse<jucnt  distention  and  kini<ing.  In  |>i'rit(initis  the  vomiting  is 
rarely  fecal,  and  Hatiis  may  be  passed  per  rectum  ;  moreover,  the  tempera- 
ture mar  be  raised  a  degree  or  two. 

Acute  pleurisy,  es|KXMalIy  if  it  afftK-t  the  diaphragm,  or  pleuro-pnen- 
monia,  may  Ije  mistaken  for  peritonitis,  especially  if  the  pain  is  referred  to 
the  liypoeliondriac  rqjions.  The  presence  of  cough  and  quickened  respira- 
tion and  a  careful  examination  of  the  chest  would  decide  the  diagnosis. 

Hysterieal  conditions  and  rheumatic  atfcctiuns  of  the  muscles  of  the 
alitlomiiial  wall  may  ocx^ur  in  older  children  and  simulate  peritonitis. 

Treatment. — ^The  treatment  of  peritonitis  must  largely  depend  upon 
the  r-ause,  but,  unfortunately,  we  often  have  to  treat  our  cases  without 
knowing  the  exact  anatomical  condition  wiiieh  exists.  As  a  result,  we  are 
often  reduced  to  treating  symptoms  only,  and  jx'rhaps  have  to  regret,  when 
too  late,  our  want  of  cowrage,  and  to  think  that  the  patient  lias  not  had  the 
chance  that  an  oix>i"ation  would  liave  given  liini ;  or  we  may  jH'rhaps  believe 
that  our  meddlesome  tri'atmcnt  has  taken  away  from  the  jiatient  bis  only 
cliauce.  Thus,  few  would  think  that  the  proper  treatment  of  a  local  peri- 
tonitis the  result  of  inllanunation  or  jKrlbiation  of  the  cax^l  ap|K;ndix 
should  be  a  purgative,  while  there  can  Ix*  little  doubt  that  in  traumatic  or 
81'ptie  cases  mtiderate  purgation  is  useful,  and  that  to  lock  up  the  bowels 
with  opium  from  the  first  is  a  mistake. 

Neees-sarily,  the  first  step  to  treatment  is  diagnosis,  and  the  history  and 
symptoms  must  be  most  carefully  gone  into.  In  any  case  the  preliminary 
stejis  are  the  same.  The  jiatient  is,  of  course,  put  to  bed ;  all  food  and 
drink  by  the  mouth  are  stoppwl,  the  mouth  iK'ing  simply  moistenetl  with 
iced  water.  It  cannot  Ix;  too  strongly  insisteil  on  that  the  distressing 
vomiting  is  tvrtaiiily  kept  up  by  giving  fluid  or  food  by  the  mouth. 
Nutrient  8Uj)p(«i{t)rics  or  small  nutrient  enemata  may  be  given.  Hot 
fomeutations — as  hot  as  they  cau  be  borne — shoidd  be  applied  over  the 
whole  alxlonu'u,  laudaiiuni  being  fixvly  .ei»nnklctl  nu  the  flannels  l)efore 
being  a|)pli<Hl.  An  ice-bag  is  preferi-ed  by  some,  but,  as  a  rule,  children 
resist  its  application.  Shall  we  give  a  purgative?  is  a  question  we  may  not 
unlikely  ask  oui-selves;  the  risks  and  the  advantagi'S  alternately  presenting 
themselves  to  our  minds.  The  answer  is  not  always  easy  ;  for  it  has  been 
claimed,  on  the  one  hand,  that  purgation  relieves  the  congested  vessels  and 
deara  away  irritating  matters  present  in  the  bowels,  while,  on  the  other 
hand,  if  a  lo«il  peritonitis  is  piw»ent  around  the  crccnm  or  a|»]icndix,  or 
there  is  a  perforation  of  tlie  bowel,  a  violent  jjeristalsis  is  certainly  risky. 
A  Seidlitz  powder  or  a  dose  of  c-alomel  is  undoubtedly  useful  when  vomit- 
ing and  <'nlicky  pains  are  present,  due  to  the  prcs<?nce  of  ixH-cant  mattere  in 
the  bowels,  or  where  an  inteatiual  catarrh  is  pi-esent ;  but  purgation  is  not 
to  be  thought  of  when  there  is  local  tenderness  or  the  classical  signs  of 
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peritonitis  arc  present.     When  there  are  constant  vomiting,  tenderness,  in- 

!I>ain,  distendc<l  and  paralyzed  bowels,  purgatives  ran  do  notliing  but 

farm.     I'uder  these  eireunistanoes  opium  in  sufficient  (jiiautity  to  relieve 

piin  and  render  the  patient  slightly  drt.iwsy  must  l>e  given.     Two  to  five 

minims  of  tinct.  opii  or  one  to  four  grains  of  Dover's  jiowder  sliould  \te 

given,  and  rejieated  every  four  lnuir.'*  us  may  Ix-  requiix-d.     In  older  eiiil- 

^-     itm  injections  of  from  one-twelfth  to  one-sixth  of  a  grain  of  morphine 

^B    Dir  be  substituted. 

^K^«*  In  peritonitis  due  to  perforation  of  the  appendix  or  ileum,  it  is  needless 
^^  b«y.  neither  purgative  nor  enema  should  \k  allowetl,  for  fear  of  the  re- 
'         silts  of  |)eristaltic  action. 

B        Free  stimulation  with  aleoliol,  in  the  form  of  chamjiagne,  brandy,  or 
^^    ffhiskpy,  must  be  n-sorted  to;  if  the  vomiting  prevents  tlieir  lulministra- 
tiuD  by  the  mouth  they  must  be  given  by  the  bowel.     In  the  later  stages 
little  else  can  be  done  in  the  way  of  drugs  or  general  treatment 

As  s<Km  as  the  diagnosis  of  acute  iwritoiiitis  is  made,  tlie  question  of 
l«f«rntomy — i.f.,  opening  and  draining  the  jveritoncal  cavity — will  probjibly 
irise.    There  are  some  8ui^:eons  who  are  bold  enough  to  regartl  laparotomy 
U  a  hopeful  method  of  treating  acute  [>eritnn!tis,  and  who  would  advu<ate 
L^    opemlion  at  the  earliest  stage,  believing  that  washing  out  and  draining  the 
^1   avity  is  of  the  first  importance.     On  the  other  hand,  recovery  has  takeu 
^MjIkBe  in  cases  where  ojH-ration  was  strongly  urged  by  the  sui^etni  in  attend- 
^^■fe,  but  refuse<l  by  the  friends ;  while  in  other  <'ase8  operation  has  Ik-cu 
ijuifkly  followed  by  collapse  and  death.     The  safest  course  to  pursue,  with 
cor  present  exiwrienee,  is  to  ojierate  only  in  th(3se  cases  where  there  is  good 
nsmo  to  believe  that  pus  is  present,  bearing  in  mind,  however,  the  uncer- 
tainty of  our  means  of  diagnosis.    If  there  is  hectic  fever,  Iwai  duliicss  IkIow 
Ilitc  umbilicus,  fluctuation,  extreme  tenderness  and  OKlema  of  the  alNlominal 
■dl,  there  can  be  no  doubt  that  an  ojR^rntion  is  urgently  called  for.     In 
Hi  case*  there  is  a  fair  pn>8ix'ct  of  success.'    These  cases,  however,  hardly 
bfloDg  to  the  catc^ry  of  acute  general  |KTitonitis,  which  usually  ends  fatally 
LJn  five  or  si.x  days,  but  rather  to  those  which  run  a  nmre  or  less  sulmcute 
xne.     The  chances  of  success  are  greater  in  the  older  than  in  younger 
lildren.     A  certain  number  of  cases  will  occur  where  the  diagnosis  is  un- 
we  are  in  doubt  whether  a  purulent  ]H'ritonitis  or  only  lymph  is 
'whether  the  inflammation  has  spread  from  the  ciccum  or  has  been 
fucral  from  the  first :  in  these  an  exploratory  operation  is  justiliable  aud 
at  times  be  the  means  of  saving  life. 


CHRONIC  PERITONITIS. 

Chronic  peritonitis  during  early  life,  in  the  large  majority  of  cases,  is 
iberctilar:  it  is  by  no  means  an  uncommon  aH'ection.    That  sim])le  chronic 
oaitis  docs  o<x"ur  is  certain,  as  a  few  fatal  cases  with  post-mortems  have 
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been  rcjwrted,  but,  as  the  disease  may  often  go  on  to  reeoverj-  in  such  rases, 

it  may  be  imj>os.sible  to  say  whether  it  lias  boon  tiilieiriihir  or  not. 

It  is  difliL-iih  to  say  where  the  tulwretihir  jicdccss  originates ;  it  may 
perhaps  be  primary  in  tlie  peritoneum,  but  more  liliely  may  spread  from  a 
tubercular  mesenteric  gland  or  tubercular  idcer  of  the  intestine.  The  prea- 
euce  of  tubercles  in  the  jwritoneum  givi's  rise  to  the  effusion  of  lymph  and 
serum  ;  in  some  cases  the  one  or  the  other  is  in  excess.  The  effiisetl  lymph 
is  slowly  converted  into  fibroid  tis-sue,  which  contracts,  and  consequently 
the  great  omentum  becomes  matted  and  the  intestines  jwrhaps  adherent  to 
one  another.  In  the  most  severe  cases  the  matting  together  of  the  abdom- 
inal organs  is  extreme,  so  that  it  is  hardly  possible  to  separate  them  without 
tearing ;  caseous  masses  and  small  abscesses  are  common.  In  advaneetl 
cases  caseous  mesenteric  glands,  and  extensive  tubercular  ulcers  of  the  in- 
testines, as  well  as  tuberculosis  elsewhere,  arc  associated  with  the  chronic 
peritonitis. 

The  peritoneal  covering  and  also  the  ca|)sule  of  the  liver  and  spleen 
become  thickened.  Perihepatitis  as  well  as  interstitial  hepatitis  may  be 
present.  In  favorable  eases  the  tubereular  process  comes  to  an  end,  the 
lyini)h  becomes  convertetl  into  fibroid  tissue  and  lime  salts  are  deposited  ; 
in  otlier  cases  a  chronic  siipptii-ation  lakes  place  and  the  liver  and  spleen 
become  lanlaceous.  Occasionally  the  malting  of  the  intestines  gives  rise  to 
a  strangulation  or  constriction  of  the  bowels.  The  patient  may  succumb 
from  a  general  tuberculosis. 

SymptoioB. — The  early  symptoms  are  usually  ill  defined.  There  is 
often  a  period  of  ill  hcaltli,  loss  of  aj)|M?tite,  coated  tongue,  fevprislinrrss  at 
night,  loss  of  flesh,  alxlwrniiial  pain,  and  attacks  of  diarrlia?a.  In  children 
two  or  three  years  of  age  the  ill  licalth  is  generally  referral  to  dysj)e|)s:a 
or  intestinal  latarrh.  Perhajw  the  most  significant  symptom  is  dian'hoea, 
whicii  eouu-s  in  fits  and  starts,  prolKiliiy  not  severe,  and  wHisisting  possibly 
of  a  chronic  looseness  of  the  bowels.  Feverishness  in  the  afternoon  or  at 
night  with  the  hxiseness  of  bowels  is  e8i>eeially  significant.  The  abdomen 
is  generally  rounded,  the  small  intestines  being  constantly  distended  with 
gas,  the  skill  stretchetl  and  shiny.  In  the  course  of  a  few  weeks,  or  ijerhajM 
longer,  this  distended  state  of  the  abdomen,  with  the  fretful  condition  of 
the  chilli,  as  well  as  liis  capricious  apiK-tite,  excites  the  alarm  of  the  friends. 
An  examination  at  this  time  will  |)erhaj>s  reveal  notliing  but  distended 
intestines,  with  very  probably  some  enlai-getl  veins  on  the  surface  and  often 
a  jyrotnision  at  the  umbilicus.  The  alxlomen  is  resonant  all  over,  the  d«»- 
tciidwl  Iwwels  masking  any  fiuid  or  any  thiekenc<l  omentum  that  may  be 
present.  Sooner  or  later,  by  careful  j)alpation  with  the  hand  laid  flat  ou 
the  alxlomen,  more  or  less  "  lumpiness"  will  l>e  felt,  due  to  induration  or 
matting  of  the  omentum,  and  often  more  or  less  dulness  may  be  detected 
on  ix-reussion,  varyitig  frum  time  to  time  accoixling  to  the  amount  of  gase- 
ous distention  of  the  liowels.  The  ixn'cussion-uote  is  a  muffletl  resonance, 
such  as  would  be  expected  from  a  tliickenetl  omentum  backed  up  by  dis- 
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kwkd  viscera  behind.  The  mattiug  together  of  the  intestines,  with  fluid 
W(l  ill  the  iuterstit-es  Ix^tween  them,  would  naturally  imi»air  the  normal 
l_rni|aiiitic  note.  Frequently,  perhaps  usually,  there  is  uo  pain  on  handling, 
or  but  littie  is  complained  of  by  the  patient. 

The  further  progress  of  the  ease  is  nio<lifietl  aecording  to  the  rapidity 
with  wiiich  tJie  peritonitis  progresses  or  the  exteusiou  of  the  tiiljereular 
pnoiss  elsewhere.  Most  of  these  eases  are  essentially  chronic,  lasting 
Dwiy  montlis  or  even  a  year  or  two,  and  not  iufrequeutly  ending  iu  re- 
TOwry.  In  other  eases  the  patient  l)eeomes  more  and  more  antcmie,  wasted, 
mil  flahhy,  the  heetie  fever  is  nioiT  pronornieeil,  tlie  (liairlnea  more  eoutinu- 
wi  and  obstinate,  and  the  (xitient  gradually  sinks,  after  pcrhaju  having 
>,|Mr(^u(^  to  a  complete  skeleton.  On  tlie  other  hand,  it  is  by  uo  means 
union  for  tubereular  meningitis  to  supervene  and  quickly  bring  the 
end. 

In  other  cashes  chronic  peritonitis  assumes  the  form  of  a  elironie  ascites. 

After  a  iM'riod  of  more  or  less  indefinite  ill  liealth,  the  ulxlomeu  is  notiei'd 

bj' the  friends  to  enlarge,  the  clothing  no  longer  fits  as  it  u.sed  to  do,  the 

(iild,  if  old  enough  to  be  up  and  about,  has  a  jieciiliar  gait  on  awouiit  of 

theaUiomiual  enlargement,  and  a  physical  examiuatiuj)  shows  the  presence 

of  Hiiid  iu  the  [writonwil  cavity.     The  fluid  is  jrerhaps  free  in  the  cavity, 

the  intestines  tloatiug  up  when  the  child   is  iu  the  supine  position,  giving 

Ar^miauitic   note  around   the   iinibilicns,   while   there   is  dnlness   in   the 

'vikfi;  but  with   the  patient  on   his  side  or  on  "all-fours"  the  lowest 

|)Ulgi\*esa  dull  note,  on  account  of  the  fluid  gravitating  there.     In  other 

(tliere  are  the  physical  signs  of  matting  of  the  omentum  and  intestines 

'•Bilsoof  the  presence  of  fluid.     The  tuiuprature  may  Ik'  iiurnial  during 

ihctthole  of  the  twenty-four  hours,  there  may  be  no  wasting,  and  the  eliild 

»r  i^rfei'tly  well  except  for  the  a.sc'ites  jtresent ;  on  the  other  hand, 

ting,  and  diarrhom  are  not  uncomnuin.     The  case  may  end  in 

nnovery  after  many  months,  or,  ou  the  other  hand,  a  more  genenilizwl 

lolteri'ulosis  may  supervene.     When  riH^jvery  has  taken  |)luce  the  fluid  has 

brcii  alisorbed,  and  much  of   the  induration  disa])pcars  by  a  cicatrizing 

Complicationa. — Tuberculosis  of  other  alidouiinal  organs  is  exceedingly 
«»ii ;  proliably  in  every  case  of  tulx-rcular  |H'ritouitis,  sooner  or  later, 
alxJomiiuil  organs  aix"  affec-tetl, — the  commonest  being  the  mesenteric 
inds  and  the  lymphoid  glands  of  the  intestines.  A  ]K>rihopatitis  ixjm- 
il  Midi  an  intei'stitial  he{)atiti8  sometimes  takes  place,  and  a  consequent 
■irudion  (o  the  |>ortal  circulation.  Tiilwifuktsis  of  the  .spleen  and  testes 
Dot  uticoinmon.  TubeiTutar  meningitis  or  acute  miliary  tuberculosis  is 
to  sii|MTvene.     Acute  obstruction  of  the  bowels  may  come  on,  or  au 

forms  which  pr(.)bably  j)oiut3  at  the  umbilicus. 
Dia?Doeia. — ^The  early  diagnosis  of  tuberculosis  of  the  peritoneum  is 
|f!i<-ul(  ill  most  c-afcs,  or  it  is  only  a  matter  of  -iiispiciou  until  the  physical 
i  of  iiiduratiou  of  tlie  omentum  or  matting  of  the  intestines  or  ascites 


i 


280 


PEBfTOjfrrts. 


arc  present.  When  ascites  alone  is  pivsent,  a  diagnosis  between  ascites  duel 
to  c'lirutiic  poritoiiitis  and  ascites  due  to  obstrui-tioii  nftiie  jxirtal  vein  lias  to 
be  made.  Cirrlmsis  of  llie  liver  giving  rise  to  |)ur(ai  olwtnii-tion  is  very  rare 
during  ehildluxal,  and  so  is  portal  olutruction  due  to  adherent  pericaixliuin 
and  mediastiiiitis.  In  any  given  ease  tlie  clmtR-es  are  innueiist'ly  in  favor  of 
clinjnic  jKnitoiiitis :  it  must,  however,  not  bo  forgotten  that  a  jK'rilieiuititis 
and  interstitial  lie]Hititis  se<'oudary  to  ehronic  |>eritouftis  may  be  present. 
The  alKliinieii  should  l>e  caix'l'ully  exaniinc<l  by  |)al[Kition  and  j)erons.siou,  to 
discover  the  edge  of  the  liver  or  any  induratioiiw  :  tlie  temperature  is  oftea 
moi-e  or  less  of  a  hectic  character  iu  chronic  ix-ritonitis,  though  it  may  be 
normal.  The  diagnosis  Ix'tweeu  simple  and  tiiL>crcidar  iwritonitis  is  ofien 
inipossilfle.  Ascites  due  to  rardiac  disease  is  Imrdiy  likely  to  l>e  nustaken 
for  chronic  jteritouitis,  as  the  physii-al  signs  of  the  hcart-niisi'hief  would  be 
present  and  the  droi^v  would  usually  begin  first  in  the  legs.  It  must  be 
can'fully  lionic  in  niin<l  tliat  in  the  early  stages  of  chronic  jjcritonitis  the 
symptoms  arc  those  of  a  clu'ouic  intestinal  cafarrli,  aud  we  must  not  jump 
to  the  euuelusion  that  a  |K?ritonitis  exists,  uor,  od  the  other  baud,  put  it 
definitely  out  of  court. 

Prognosis. — In  all  cases  of  tulx'reular  {leritonitis  a  cautious  opiuiou  aa 
to  tiie  final  result  must  be  given.  There  is  always  the  risk  that  extensive 
cascating  mesenteric  glands  may  sujH'rveue,  or  tid>eirular  ulceration  of  the 
bowel,  or  a  tubercular  meningitis.  It  is  curious,  however,  how  c<jinjMiratively 
rarely  e.vtensive  tubeifidosis  of  the  lungs  is  present.  The  tendency  of  tubei^ 
cular  |)eritonitis  is  towaixJs  recovery,  though  the  risks  of  an  acute  peritot 
nitis  supervening,  or  an  acute  or  subacute  tulx'rculosis  elsewhere,  arc  by  uo 
mejms  remote.  It  is  certain,  however,  tliat  a  large  numlier  of  eases  coni» 
pletely  recover,  adhesious  between  the  various  alxlominal  organs  taking 
place.  It  is  im|K,irtant  to  remember  this  tendency  to  recovery,  when  re- 
coveries are  rcportcxl  after  laparotomy  aud  when  it  is  assumed  that  the 
patient  has  been  snatched  from  certain  death.  The  more  acute  the  ease  the 
m()re  nnfavoralilc  the  prognosis;  wasting  hectic, diarrhoea, aud  uight-swcate 
point  to  an  extended  area  of  tuberculosis.  i 

Treatment. — As  the  startiag-jwiut  of  a  tuliereular  [)entoaitis  is,  in  tlie 
large  fnajority  of  cast's,  to  be  found  in  a  catarrii  of  the  Iwwels,  it  is  iu  tbia 
dia-ction  that  treatment  must  Ix'  eonimeuced.  Tlie  presence  of  a  chroni< 
catarrh  of  the  bowels  in  n  child  dis]K)s«l  to  tuberculosis  is  always  a  souix* 
of  danger,  the  lymphatic  glands  and  secondarily  the  j>eritoneum  Ix^coming 
the  st^t  of  tubercle.  In  all  cases  wlieix?  the  sus[)icious  are  arousetl,  no  time 
HJiould  be  lost  in  getting  the  child  placed  uu<lcr  tlie  most  favorable  comli- 
tions  as  regards  hygiene :  pure  country  air  and  sunlight  are  above  all  things 
tiei-cssary,  or  the  child  shoidd  Ix-  sent  to  the  sea-side.  His  diet  and  clothing 
of  course  runjuire  attention.  He  must  necessarily  be  kept  at  rest,  eitbef 
in  bod  or  on  a  couch  ;  in  summer  he  shouUI  be  placed  as  much  as  possible 
iu  the  open  air.  A  flaiuM'l  binder  around  the  alnlomen  should  always  be 
worn.     The  diet  must  be  plain,  consisting  of  moderate  quantities  of  undert 
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doncchojJR;  fish,  fowl,  and  (^gs  can  Ik"  taken;  milk  and  crrani,  if  they 
igrcc,  fslioiild  lie  given  in  nKKlerate  qtiaiitities ;  exeess  of  staivhy  AkxIs 
tJiwild  1)0  avoidwl,  hut  toast  and  light  gn)iiiul-rice  j)uddiiigs  may  he  fjjivon. 
Anv  toiidciicy  to  diarrlia^a  will  nwetwaiily  k-ad  to  a  nuKlific-ation  of  the 
dirt.  Pain  in  the  ahdomen  may  he  relieved  hy  opiimi  fuuieiitations  or 
Mladunna  applications;  in  the  more  ••lironic  eases  niilil  nierrnrial  pivpara- 
lioiis,  such  as  an  ointment  of  the  yellow  oxide  of  mereury  (twenty  gmins 
to  llie  onocv),  are  usi-ful.  The  raetlieiues  given  must  be  those  that  assist 
ive  pr(Kx?sscs,  sneii  as  acids  and  pepsin  preparations,  or  tiiose  that  are 
nluted  to  relieve  the  dysjK'psia  conscfjueiit  ou  the  intestinal  catiUTh,  such 
(.talkalies,  bismuth,  or  vegetable  bitters.  C<xl-liver  oil  and  iiKlides  are  of 
valiH-8S  tonics.  If  the  flnid  in  the  |>«.'ritoneal  cavity  is  excessive  and  shows 
lilllc  tendency  to  reabsorption,  tapping  shoiiM  l>e  iK'rfornied,  preference 
bfiug  given  to  a  very  small  tmcar  and  cauula,  the  fluid  Iteing  allowed  to 
dmiu  slowly  away.  If  pus  is  present,  incision  and  drainage  sliould  be 
reortod  to,  though  in  chronic  tubercular  siippiu'ativc  ]ieritnniti.s  the  prog- 
Bwis  is  exceedingly  grave.  Recently  laparotomy  and  wasliiug  out  of  the 
peritoneal  cavity  have  been  advocated  by  stime  surgeons  as  a  routine  treat- 
iDcnl,  aud  successful  cases  have  Ikvu  reported  by  Treves,'  Lawford  Knaggs, 
«ad  Kelner  Clarke ;  and  the  cxjierience  of  tliese  surgetins  has  gone  far  to 
dww  that  the  |)eritoueum  in  tulwirular  {writonitia  is  tolerant  of  surgical 
inlorfoivnce.  In  any  rase  where  hectic  fever,  local  tenderness,  and  dului'ss 
sigp&t  a  collection  of  pus,  an  exploratory  oiRMHtion  should  be  j>erformed. 
lulhctnore  chronic  cases,  where  the  syuiptoms  are  not  urgent  aud  the  child 
hdltlg  its  own,  it  is  wiser  not  to  interfere,  aud  in  a  fair  projyortion  of  cases 
recovery  may  be  looked  for. 


>  Lanccl,  Novouilxir  6,  1887. 


PERITYPHLITIS,  PARATYPHLITIS,  PERI- 
TYPHLITIC  ABSCESS. 


By  CHRISTIAN  FENGER,  M.D. 


• ■  I 

DEFINITION. 

PerilyphlHh,  derived  from  -£f){,  "  around,"  and  Tu<pX<'>v  l>-:tpov,  the  "blind 

intestine,"  strictly  BjX'aking  mc'an.s  an  inftaniniation  of  the  serous  lining  of 

the  csecum.     As,  however,  the  peritoneal  surfiices  of  adjacent  organs  are 

ne(x>.si*aril\'  involve^!,  the  term  is  apjilied  in  a  wider  sense  to  hx'al  peritonitis 

I  in  the  n'gioti  of  tlie  eavtim,  that  i.s,  in  the  right  iliac  fossa.     The  term  peri- 

Jtyphlitis  was  first  used  by  Puehelt  in  1832,  to  designate  inflammation  ia 

the  riglit  iliac  fos.sa,  which  alwiiit  that  time  had  Iwi-n  biMiight  prominently 

before  the  profession  by  the  essays  of  Hus.son  anil  Dance  (1827)  and  Dn- 

fpnytren,  and  which  had  thitherto  been  terme<l  tumons  pltli'ffrnonosi  foatias 

iliacas  dcrlrw,  or  ahs(."ess  of  the  right  iliac  liisi^a. 

Tlie  marlictl  fre<juency  with  wliich  the  inflammation  originates  in  the 
appendi.x  made  Willi  (1879)  pr<)|)ose  to  substitute  the  term  apjH'ndicular 
l)eritonitis  for  |>critypliiitis.  His  idea  was  to  emphasize,  by  the  adjective 
"  apj>cn<licular,"  the  fact  tiiat  tiie  di.scase  almost  always  originates  in  the 
ap]H'n(li.\  and  not  in  the  ctecum,  and  that  tlie  term  |)erityphlitis  is  incorrect 
because  it  directs  attention  to  the  oecum  ;  he  also  wished  to  correct  the  in-i 
herited  Wief  that  the  so-calkd  stercoreal  tvjihlitis,  caused  by  accumulation 
of  fneces  in  the  wecum,  plays  a  conspicuous  part  in  the  etiology  of  the  dis- 
ease. Fitz  proposes  the  term  ap|wndicitis  as  more  appropriate,  since  ii 
designates  the  primary  essential  condition  that  pretx-des  and  lca<ls  to  the 
peritonitis.  The  majority  of  authors  still  employ  the  term  jK-rityphlitis, 
although  appendicular  jwritonitis  and  apix'ndieitis  are  coming  more  and 
more  into  general  use. 

Tlie  character  of  the  resulting  inflammation  diffei-s  with  the  varying 
rapidity  of  tlie  destruction  from  within  of  the  intestinal  wall,  ami  with  the 
virulence  and  quantity  of  the  raicrolx-s  invading  the  peritoneum.  A  sloW 
invasicm  of  less  virulent  microbes,  or  invasion  of  the  ptomaines  alone,  may 
cause  fnily  a  liK-al  ])lastic  peritonitis,  terminating  in  adhesions  between  the 
opposing  serous  surlac«8  of  tlie  area  involved,  or  peritonitis  appemlicularit 
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piii</«i,  conrspdiiding  to  plastic  iwrityplilitis.  If  sufficient  pus-microbes 
(Bicrtlie  peritoneum  to  make  the  local  peritunitis  terniiiiute  in  liuppuratioD, 
wf  have  the  pcrityphlitic  abscess,  a  locsiliztd  oilkctioii  of  pus,  convspoiid- 
iiylutlje  territorj'  of  the  jK-ritonitis,  bijuuikil  bv  u  Hue  of  ^idhtsive  |>onto- 
oitis,  which  fonus  a  barrier  of  ooDiiective  tissue  between  the  abscctic)  and 
ibpncral  |ifritoucal  cavity. 

PiimtyijliUlin  was  iutrtxlucetl  by  Oppobjcr  in  1863  to  designate  the  in- 
limmation  in  the  loose  (xitniective  tissue  bi>liiud  the  csecum,  iu  that  por- 
tkn  supposed  not  to  be  covctxxl  with  j»eritoneuin.  Tlio  name  was  formed  iu 
imldgy  with  Vircliow's  distinction  in  case  uf  tirgans  partially  covered  with 
ptriloneum,  that  the  prefix  "  peri"  should  indicate  iuflanimation  in  the  peri- 
IIMum, and  "  i»arn,"  inflaniniation  in  the  tissue  surrounding  the  portion  of 
fror^ean  not  i-ovenxl  with  |K'ritMUC!rin.  Paratyphlitis,  then,  is  a  retro-  and 
oOMcquently  extra-peritoneal  inflanunation  behind  the  aci'um. 

As  a  lo(alizatiou  of  geneml  pytemia,  or  extension  of  a  puer|)eral  para- 
iMtritis,  there  is  no  reason  why  iiitlanuiiation  sJmuld  oixnir  oftencr  in  one 
iiiic  faesa  than  in  the  other.  When  Oppolzcr  states  that  paratyidilitis  oAen 
originates  in  the  cjecuni,  it  Ixxioracs  doubtful,  as  will  be  shown  later,  whether 
the  l<-nn  panity]>hlitis  can  be  cornv-tly  us^mI  in  this  connection.  MiMlern 
antliitnical  n-scait-h  tends  to  sliow  that  what  has  bwn  de9<"ribod  as  para- 
tv|ih]  it  is  originating  from  the  appendix  or  the  ctecum  is  either  a  deep-seated 
io«l  ]ien'tonitis — that  is,  perityphlitis  behind  the  rtecuni — or  has  at  any 
Btt  ivramenecd  as  such  aud  has  not  until  later  invaded  the  rctro-peritoneal 
tisuc. 

In  conclusion,  it  may  be  said  that  the  term  perityphlitis,  subdivided  into 
umliiesive  and  a  suppurative  variety,  is  sufficient  to  designate  adtHpiately 
IIkImotI  peritonitis  originating  in  the  appendix  and  caxium. 


HISTORY. 
Dupuytreu,  as  a  result  of  observatious  made  prior  to  1820,  first  called 
tttmion  to  the  connection  between  abscesses  of  the  right  iliac  fossa  and 
<of  the  cieeum,  in  clini<al  letMiires  at  the  Hotel-Dieu.  In  1827 
^»nd  Dani-c  gave  a  more  minute  dcscrijttiuu  of  the  disease.  Per- 
ronuioD  of  tlie  apjjcndix  as  a  cause  of  fatal  jx-ritouitis  was  first  de8cril)ed 
'•y  Louver  and  Villermay  in  a  coutriliution  to  the  French  .Academy  of 
Mftiiciiie  in  1824.  Within  a  decade  the  subject  had  attracted  considerable 
*Jt«ition,  and  many  im|>ortant  etmtributions  to  its  literature  had  been  made. 
ihi' fxcellent  articles  of  John  nunie  in  Kngland,  Alhers  aud  Pnchclt  iu 
'•fftnany,  and  Posthuma  in  Holland,  and  that  of  Stokes  adviKnting  the 
"pium  l««tment,  all  threw  more  and  more  light  on  the  [Wthology  of  the 
';  but  still  the  intrum  was  l>elieved,  on  account  of  the  steriH>reid 
hlitin,  to  play  the  |)rincipal  |Kirt,  and  the  vermifurm  apfiendix,  altiiough 
I^'inii'  lind  alr(«dy  jxiintcd  out  the  frefjiicncy  with  which  it  was  Ibnnd 
■liwiMd,  was  tisually  eonsidci"cd  r(>flpon8il)le  for  fatal  difJ'use  ]>pritoiiitisonly, 
i«tfr  on,  attention  was  called  to  the  a|>peudix  by  Toll  aud  With,  who 
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sliowi'd  tliat  prityphlitis  is  almost  exclusively  due  to  a  primary  diseose  in 

tliis  <»rpin,  and  that  tiip  ciepum  is  very  rarely  the  jirimarv  seat  of  disease. 

Text-books  and  hand-lxmks  on  childrt'irs  diswises  treated  very  sparingly 
on  this  subjeet,  altlioii^h  perityidiHtis  is  usually  met  with  in  youth,  and  al- 
though cases  in  ehildren  Jiad  Ijeen  on  rceonl  from  the  earliest  jieriod  (Ilift", 
1832).  I\'p|K?r  and  MeijLrs's  han(l-l»(p<ik  of  1870  was  the  first  treatise  on  dis- 
eases of  ehildren  in  vvhieh  the  snlijii't  was  exhaustively  treated.  This  was 
followed  ten  years  later  by  tJie  excellent  article  of  Matterstoek,  in  which 
still  nioiv  attention  was  given  to  the  jjeculiarities  presented  by  tlie  disease 
in  early  life. 

Perityphlitis,  althou}j;h  a  Dupuytren  wrote  its  histor}',  has  naturally,  as 
an  iutra-alRloininal  discsise,  Ixvn  almost  exclusively  in  the  domain  of"  in- 
ternal nietlicinc.  yui^ical  interference  iu  ab.scesses  of  the  iliac  fossa  was 
limited  to  those  pointing  under  the  skin,  ready  to  oj)en  8|KintaneoHsly. 
The  writer  on  internal  clinical  medicine  has  stndie<l  its  symptoms,  and 
ti-eatwl  it  with  opium, — (hat  is,  leil  the  pus  to  take  its  course;  the  pathol- 
ogist has  carefully  pointwl  out  all  the  details  of  the  i-ause,  course,  and 
pmgivss  of  the  inflammation  ;  but  it  has  been  left  to  the  American  sui^con 
to  place  suppunitiufi;  jierityphlitis  where  it  proixrly  belongs, — in  the  domain 
of  surgery.  HanctK-k  in  184S  opcmti'd  succ»'ssfully  upon  an  i.solatetl  case. 
His  advocacy  of  the  advantages  tif  early  ojKration,  however,  met  with  no 
emMMiitigenient. 

Willanl  Parker,  of  New  York,  first  proved,  iu  1867,  that  early  o])era- 
tion  would  save  three  out  of  four  patients.  The  surgeons  of  this  country 
anil  abrostd  have  followed  Parker  with  a  dejirce  fifsiu'cess  which  has  brought 
the  disease  into  another  tield  and  raiseil  many  t[uestions  of  detail  not  hitherto 
regarded,  showing  conclusively  that  up  to  that  time  the  subject  had  received 
miicti  inin-e  attention  from  the  Aniericnu  prolession  tluni  from  the  profession 
abroad.  Dr.  R.  F.  Noves  in  1883  ]inbtished  a  nia.sterly  article  on  the  o|»er- 
ative  trcjitment  of  the  dis^^ase,  with  a  report  of  one  hundi-etl  operations,  of 
which  ninety  jwr  cent,  were  from  America.  Fitz  has  contributed  an  ex- 
wllent,  exhaustive,  and  timely  article,  treating  mainly  of  pathologj-  and 
statistics.  The  anatoniind  details  have  re(«ived  tin-  sjH'cial  attention  of 
Ransohoflf,  in  his  interesting  and  scholarly  iiafxr  of  1888.  The  brilliant 
results  of  early  ojxration  by  McMurtry  and  Sands  in  1888  have  made  lajw- 
rotoniy  a  justifiable  prfK-edurc  in  certain  fijrms  of  the  disease. 

KTIOT.OGY. 
Arrest  of  fiecal  matter,  with  consequent  invasion  of  inflammatory'  rai- 
erol)es,  being  the  prin<'ipal  oau.se  of  the  lesions  in  the  intestinal  wall,  the  first 
question  that  presents  itself  is,  what  anatomical  jieenliarities  make  this  |)art 
of  the  intestinal  canal  the  scat  of  the  lesion?  Dnpuylren  lias  aln-ady  «li- 
rected  attention  to  the  analrigy  in  frequency  l)etween  perity])hlitic  abscess 
and  jteriroctal  aliseess  or  anal  fistula.  In  fai-t,  if  the  rectum  were  an  intra- 
jieritoueal   intestine,  anal  abstx'ss  would  be  as  fatal  as  jierityphlitis  now  is. 
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latmloinival  points  in  the  ctccuni  and  apixnclix,  therefore,  deserve  no- 
Sk.  Tlie  cwcum  in  man  is  a  nidiineiitarv  <.>rgai),  ctininK'Ufiii;^  in  tlic  fiftli 
oraxth  week  of  cmbrvuual  life  as  a  blind  branch  of  the  intestine,  but  later 
dliri'miliatiug  into  a  distal,  narrow,  lunger  portion,  the  appendix,  and  a 
pruiimid  but  wider  pt>rtion,  the  Hwnm.  It  is  fxiii.striiete<l  on  the  tyyie  of 
Ike  Lu"!?-  intestine,  and  remains  rndinieritary  in  (he  cjuiiivora  and  man, 
irJiilc  in  herbivorous  animals  it  forms  a  large,  funetionallv  important  pur- 
tioD  of  the  intestinal  tnu't,  and  is  constructed  on  the  plan  of  the  small  in- 
Towards  the  end  of  fcetal  lite  the  thit-e  ampnll;e  or  sacculi  of  the 
formed  i>y  development  of  the  three  longitudinal  bands  of  nuis- 
nilw  fibns,  the  twniie  eoli.  By  the  enlargement  of  the  right  anterior  sac, 
tbf(<iiiii(id  sha|>e  of  the  ca?enm  is  <'hanged  to  its  later  more  tetragonal  form. 
Tiiftt|M-x  is  turned  more  and  more  to  the  leil,  until  at  last  it  is  close  to  the 
iloHVisd  junction.  The  apjiendix  now  lies  on  the  |X)sterior  medial  side  of 
tiieneeum,  |iartially  eonceak-d  iK'hiiid  it  (rJaiisohotl'). 

Tlie  length  and  breadth  of  the  appendix  at  ditlcR^nt  ages  have  been 
«u<1I(h1  by  Toft.  In  thirty-five  8))<vimens  of  the  appendix  at  the  ninth 
month  of  f(Btal  life,  ecpiivalent  to  the  lime  of  birth,  the  average  length  was 
fduraiid  one-half  (vnti  met  res,  the  circumference  at  the  njiper  fminel-sha[K!d 
|Hirtion  nine  millimetres  and  at  the  lower  cylindrical  jwrtion  six  millimetres. 
In  children  of  ten  months  the  appendix  was  five  centimetres  long,  and  ten 
millimetres  and  eight  millimetres  in  circumference  at  the  upj>er  and  the  lower 
|i"rtion  ivspectively.  In  the  fuurtii  year  it  was  six  centimetres  long  and 
tta  millimetres  in  circumference,  and  in  the  seventh  year  it  was  seven 
ptres  long  and  ten  millimetres  in  circumfei-oucx",  wliile  in  adults  it 
centimetres  long  and  thirteen  millimetres  in  eircumferenee ;  thus 
fhowing  tliat  the  appendix  is  comimratively  longer  and  wider  in  children 
thui  iu  adults. 

The  mucous  membrane  of  the  cflecum  and  appendix  is  analogous  to  that 
of  ihe  colon,  proving  their  physiological  action  to  be  that  of  absorption, 
f»vi>ring  inspiasation  of  the  fax^d  matter  and  the  ftirmation  of  firmer  ftecal 
oiiK'n-tions.  The  mucx)U8  membrane  at  the  entrance  of  tlie  appendix  forms 
the  valve  deacril)ed  by  Gerlach,  which  is  usually  develupetl  between  the 
of  tJirce  and  twelve  yeare.  RansohoflF  found  that  this  valve  prevented 
into  the  csecnm  from  entering  the  ap|>endix,  which  it  seems  is 
iV  to  a  gi-cat  extent  )>rote<'te<l  from  the  iu\asion  of  small  foreign 
•«lio9.  He  dcscrilies  a  peculiar  arrangement  of  the  mucous  folds  of  the 
CBcam  surrounding  the  orifi<'e  as  in  a  vortex,  towards  which  there  would 
he  a  natural  current  of  the  contents  of  the  ejccuin.  In  this  way  he  ex- 
kins  why  long,  narrow  bodies  longer  than  the  diameter  of  the  orifice,  as 
m»,  noedlefl,  and  nails,  are  found  in  the  a])i^H'ndix. 
The  question  of  the  relation  of  the  perit4.iueuni  to  the  appendix  and 
m  is  a  most  im|M>rtant  one.  The  appendix  has  an  entire  peritoneal 
ering,  and  a  mesentery,  the  so-called  mesenteriolum,  the  length  of  which 
inee  the  mobility  of  the  ap|x'ndtx.     A  fold  in  this  mesenteriolum 
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forms  tbe  ileo-csec-al  fossa  of  Lustbka.  When  extensive  inflaroniatio 
from  witliiu  outwartl,  or  jicrforatioD  of  the  appendix,  takes  place,  {>crit< 
uitis  must  neecssarily  follow.  Until  recently  the  cteeum  was  des^Tibed  a 
being  covered  with  peritoiveuin  on  its  anterior  and  lateral  aspects,  bll 
having,  as  a  nile,  a  portion  of  its  jjosterior  stirfaf-e  bnritxl  in  the  lod 
retro-peritoneal  ti&«ue.  Perforation  in  this  plaee  would  not  directly  involv 
the  peritoneum,  but  would  cause  the  jmnityiihlitis  of  Oppolzcr  and  oth« 
authors.  Altliotijrli  anatomists  like  Luschka  and  Hyrtl  insisted  that  tH 
caK'um  was  ecivered  all  over  witli  peritoneum,  and  even  that  the  lower  poi 
tion  of  the  asc-ending  colon  often  had  a  mesenterv,  a  fact  well  known  t 
surgeons  in  eases  of  hernia,  it  was  left  to  Treves  aud  Ransolioff  to  scttJ 
the  question  decisively.  Treves  never  saw  the  cje<nim  witliout  a  niesen 
terj',  and  Kansohoff  after  the  examination  of  sixty-three  bodies  founi 
the  posterior  surface  of  the  csecum  not  covered  with  peritoneum  in  onl 
two  cases.  lie  is  conse<[uently  right  in  stating  that  a  retro-cjeoal  extri 
peritoneal  inflammation,  a  paratyj)hlitis,  is  an  anatnnii<«l  imjwssibility,  fo 
any  inflammation  extending  from  within  outward,  either  of  the  ceeciui 
or  of  the  apjicudix,  must  cause  an  iutra-peritoncal  inflammation, —  a  peri 
touitis. 

The  location  of  the  ca?cum  and  api)endix  on  the  psoas  muscle,  above  tb 
inner  portion  of  PonjKirt's  ligjiment,  varies  acc<^rding  to  the  length  of  thel 
mesenteries;  in  eighteen  jicr  cent,  they  may  \ie  found  in  the  pelvis  mine 
(Kau.sohoff).  Kraussold  points  out  that  he  has  found  the  appendix  i) 
other  than  its  usual  jwsitiou, — viz.,  behind  the  ciecuni  and  the  ileum,  ol 
the  right  or  lower  side  of  the  mesenter\-.  He  has  often  found  it  along  th 
right  border  of  the  ascending  colon,  jioint  upward  ;  sometimes  down  ove 
the  jK-lvic  Itordcr  or  extending  from  Iwhiml  around  the  ileum  at  its  junctioi 
with  the  CRvum.  The  various  positions  of  the  a|)pendix  would  tend  t 
determine  tiie  scat  of  a  locjil  ajijiendicular  peritouiti.s,  and  should  lx>  takei 
into  consideration  in  making  the  diagnosis. 

The  frequency  witli  which  the  disrase  occurs  in  children  has  l)cen  not«i 
by  Demme.  In  a  total  of  otic  hundred  and  twenty-seven  j)atients  froa 
the  Children's  Hospital  and  Polyklinik  in  Beni  there  were  thirty-six  caMi 
of  pronounced  fxrityphlitis,  in  only  nine  of  which  coprostasis  tausod  tb 
disease.  It  is  well  known  that  males  are  much  more  subject  to  the  diseofl 
than  females.  Fitz  out  of  two  hundred  aud  forty-seven  cases  of  childrei 
and  adults  found  the  disease  in  eighty  jicr  cent,  of  males  and  twenty  p^ 
cent,  of  females.  Mnfterstock  in  seventy-two  cases  of  children  found  th 
disease  in  tifty-one  males,  or  seventy  and  four-fifths  per  cent.,  aud  \\ 
twenty -one  females,  or  twenty-nine  and  one-fifth  per  cent.  ) 

The  following  extensive  statistics  of  Fitz  and  Matterst(X'k  show  th^ 
peritj'phlitis  is  most  common  between  the  ages  of  ten  and  thirty.  Bet\ve« 
thirty  and  forty  it  is  a  little  more  frequent  than  from  birth  to  ten,  when  ] 
is  about  ten  per  cent.  I 
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Wp  have  from  AraUersUx^k,  in  seventy-two  ont  of  bis  total  of  four 
linndrrtl  and  scvinty-four  cases,  statistics  of  the  disease  in  ehildreu  uji  to 
fiftwii  years  of  age. 

The  ages  of  the  cln'Idren  were  as  follows : 
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In  very  young  children  the  disease  is  rare,  and  isolated  ra-ses  only  are 
"n  nvnrd.  The  younfjest  I  have  found  was  reported  by  Demme.  A  girl 
i^vm  weeks  old  was  fc>d  ailcr  the  scvontli  day  upon  porridfio.  In  the  third 
wwfjj  she  became  restless,  and  was  ^ivcn  more  jM)ri'idt;e.  In  tlie  beginning 
uf  liic  seventh  week  high  fever,  t>'mpuniti^,  and  tenderness  in  the  caecal 
rejtion  were  noticed,  quickly  followeil  by  jicritoiiitis  nnd  divith.  The  autopsy 
'li<i«\d  diffuse  peritonitis,  most  ])ronouncc'«l  in  tlie  cwi'ai  region.  The  ap- 
|*iMii\  was  dilated  and  filled  with  sHltnTcnt,  firm,  sfilid,  conci-etc-like  fvecal 
On  mi<roscopical  c.\aniin:ition  these  were  shown  to  be  a  ctmglom- 

of  nndige^ted  p)rridgc.     Perforation  of  the  apppiidix  was  not  found. 
jLiUerstock  mentions  the  case  of  n  boy  seven  niontlis  old  ;  Sili)ernuinn,  a 

of  peritonitis  in  the  late  peri(»d  of  lactation,  cau8e<l  by  perityphlitis 
Win;j:  Iong-<'ontinue<l  constipation.  Mattcrstook  and  Fitz  each  report  a 
'■Mcin  a  child  of  twenty  montlis.  Fcf.ni  tlie  third  year  the  disease  Ix'conics 
•ucrc'crinjmon. 

P»cal  Concretione. — M('rliani<al  injuiy  to  tfie  mucous  surfa<'c  of  the 
"I'lK'iidix  and  the  caMjuni  fmm  fie<-al  concretions  plays  the  mo.«t  conspicuous 
jart  in  the  ctiologj*  of  tiie  disease.  Freoal  concretions  are  much  more  eom- 
iiioiily  fonnd  than  foreign  Ixxlies.     Matterstock  lins  collectwl  one  hundred 

forty-six  cases  of  prforation  of  the  nppendi.x  :  in  sixty-thi*ce  cases 
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fiecal  concretions  were  found,  in  nine  cases  foreign  bodies  ;  in  eight  cases 
nuthiug  was  i'utiiid,  and  in  the  remainder  no  cause  was  reported.  In  fortv- 
nine  canes  of  death  from  perityphlitis  in  children,  perforations  were  found 
thirty-sevtni  times.  In  tvveiity-sfven  casi'S  conci-etions  were  found ;  in  three, 
foi-eign  bodies;  in  .six,  nothing  at  all,  in  spite  of  thorough  investigation. 
Yitz  found  in  one  hundred  and  fifty-two  cases,  of  children  and  adults,  faK;al 
masses  in  forty-seven  jier  cent,  and  foreign  bodies  in  twelve  jxr  cent. 
Hagen  attaches  more  in)ix)rtanec  to  fuix'ign  bodies,  as  he  obsers-ed  iu  his 
cases  of  perforation  of  the  ap|)cndix  sixty-nine  and  oi}e-half  per  cent,  of 
faecal  concretions  and  thirty  and  one-half  jkt  cent,  of  foreign  bodies. 

In  the  apjwndix  are  found  single  or  multiple,  soil  or  hard,  moulded 
ma.sscs  of  iiecal  matter,  cylindrical,  with  pointed  eud.s,  rarely  containing  a 
nucleus  of  a  foreign  b<:)dy,  as  a  frutt-.seed,  hair,  liristle,  etc.,  causing  corre- 
sjKinding  single  or  multiple  perforations.  The  softer  mas-ses  are  normal 
inspissated  fa-cal  matter,  which  may,  however,  l>e  easily  crushed  Ixjtween 
the  fingers.  The  harder  masses  often  have  concentric  layers  of  different 
colors,  containing,  as  AIIhts  has  stated,  jihosphate  of  calcium.  The  sjmic 
constituent  was  found  by  Smith,  mixed  witii  a  small  amount  of  carbonate 
of  calcium.  Roger,  in  the  case  of  a  cliild  five  years  old,  found  diffuse 
peritonitis,  the  appendix  enlarged  to  three  times  its  normal  size,  and  in 
its  middle  two  perforations  from  two  enteroliths  the  size  of  a  cherry-stone, 
which  tijwn  examination  were  found  to  ctintain  organic  Sidts  of  the  bile,  and 
a  little  phosphate  and  carbonate  of  lime  an<l  magnesium,  with  no  foreign 
b(x]y  as  a  nucleus.  Sands,  in  operating  on  a  boy  of  three,  found  three 
fajcal  concretions :  one,  nearly  spherit'al,  about  a  quarter  of  an  inch  in 
diameter,  lay  free  in  the  peritoneal  cavity,  a  second  had  jiartly  escajied 
from  an  opening  in  the  apjvcndix  and  was  picked  out  with  forceps,  where- 
upon the  third  one  dr<i]>]Htl  from  the  o|>cnitig. 

Ctecal  stones  (Albers)  are  exceedingly  rare ;  ihey  are  lai^er, — of  the  size 
of  a  walnut  or  a  hen's  egg, — and  oiten  have  as  a  nucleus  a  foreign  b<xly, 
such  as  a  piece  of  potato-jwel  or  cabbage  (seldom  a  gall-stone),  surrounded 
by  a  shell  of  calcareous  matter  or  triple  i>hospbatcs.  They  generally  cause 
obstruction  of  the  bowel,  with  synijitoms  of  ileus.  All)crs  mentions  a  case 
of  a  boy  of  ten  who,  after  measles,  had  |)ain  in  the  ctecal  region,  and  died 
with  the  symptoms  of  obstruction.  A  calcareous  concretion  at  the  ileo-cascal 
valve  was  found  to  have  causctl  the  stenosis,  without  jwrforating  the  bowel, 
Bouitlon  observed  perforation  and  fatal  ]>eritonitis  caused  by  a  similar  con- 
cretion of  hard,  day-like  fascal  matter.  Tliese  csecal  stones  may  become 
detached  and  pass  by  the  rectum,  or  may  after  {wrforation  be  evacuated 
through  tlie  abscess,  Halwrshon  found  in  the  museum  of  Guy's  Hospital 
a  large  cidcubis,  the  si/xj  of  a  hen's  egg,  which  had  been  removed  from  a 
sinus  leading  down  to  the  ctecum  (Bartholow). 

Poreiern  Bodies. — .\  great  variety  of  foreign  bf>dies  has  been  fouud, 
either  as  such,  or  often  forming  the  nucleus  of  a  foecal  concretion :  fruit- 
stones  (cherry-stones),  in  a  fivc-ycar-old  boy ;  ascaris,  in  a  three-and-a-half- 
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yor-old  girl  (Mattcrett>c*k) ;  hairs,  from  tlio  tt  iitre  of  a  fax^al  confietion 
(Hagen);  orango-soed,  in  an  eleven- vwir-<tUi  girl  (Savior.)  GrajK'-seeds  and 
iliiiui  bean  (Bartliulow)  were  evaouaCcnl  witii  pus  froin  alfseesses  in  adultti. 
A iliirt-buttoD  (Demiuo)  caused  a  pcrityphlitic  aiwccss  wJiich  oiK'nwl  into 
<uru  ;  the  button  was  evacuated,  and  tlie  rliilJ  reooveretl.  lio.soaixl 
it  difficult  to  put  cherry-stones  into  the  :i|>|>eiHli.\.  How  sofjii  afler 
b  introduction  into  the  alinicutary  canal  a  foreigu  l>o<ly  may  cause  perfo- 
I  has  l»oen  noted  in  some  cases.  Savior  states  tliat  the  orange  wliieh 
bed  the  seed  perforating  tiie  appendix  in  the  case  above  mentioned 
tu  eaten  eight  days  before  the  Ix'ginuing  of  the  disease.  Denuue  saw  a 
jirl  H'vea  years  old  wlio  liad  swailowi'd  a  number  of  glass  beads,  the  size 
uf  •  |wi,  seventeen  to  twenty  days  before  the  beginning  of  the  jH-'rityphlitis. 
Tliis  apparently  sulwidetl  in  two  weeks,  but  a  rela|i6e  occurred  tliree  weeks 
Uier.  with  formation  of  an  abscess  in  tiic  ileo-cjcesil  region.  Upon  incision, 
jiiisand  three  glass  beads  escaped.  The  girl  recoveretl.  At  autopsies  for- 
opi  iKxlics  are  often  accidentally  found  iu  the  a|HK'ndi.x,  which  have  caused 
»ii  ipparent  injury  to  the  intestine.  In  CJcrhardt's  clinic  in  Jena  a  KikI 
\nUim  was  found  in  the  a[>pc'ndfx  of  a  f>oy  seveiifeen  months  did  ;  Jadelot 
found  four  ascarides  in  the  healthy  appendix  of  a  l*(>y  thirteen  years  old. 

Ulcere. — Tulwrculous  and  typhoid  ulrors  are  rarely  the  cause  of  jjeri- 
lyiililitis,  as  corapantl  with  the  general  frctjucnry  of  the  diseases.  Fitz 
reiMjrt*  only  eight  cast*  of  tuberculous  and  thrw  of  typlmid  uli^ers.  Dys- 
Biteric  nlccrs  are  still  more  rarely  found  (Binh-Hirschfeld). 

Traumatism. — Mechanical  injuries  to  the  ilctHcwctd  region  or  the  alxlo- 
nmi  are  rarely  rej>orted  as  causing  iwrityphlitis.  Cu.Hhing  saw  a  case  of  an 
«glit-year-old  Iwy,  previously  healthy,  whose  playniatcs  threw  him  down  in 
iditoh  and  put  stones  on  his  stomach.  He  was  in  bctl  one  day,  at  school  again 
in  tJirpe  days,  and  received  anotlier  iujurv-  while  playing.  Symptoms  of 
pritonitis  were  seen  fourteen  days  after  the  lir.st  injury.  Mwlian  la|«ir(»tomy 
*u  |Hrformed,  with  evacuation  of  a  pint  of  fetid  pus ;  death  occiu'rcd  next 
•ay.  The  autopsy  revealed  a  jX'rforat.fd  a|»peudix  contaiuiug  a  ftecal  con- 
"Wi'tn  in  au  aljstrss-cavity,  surmunded  Ijy  firm  adhesions  which,  by  giving 
*«)■  at  one  place,  caused  communication  with  the  general  (K-ritoneal  cavity, 
ins  observe*!  jH'rforation  iu  a  girl  of  eight  after  a  fall  ;  Maisch,  in  a 
Mear-old  boy  after  a  kick  in  the  alxlonien ;  Amyot,  in  a  nine-year- 
old  Iwy  after  a  long  wagon-ride ;  Buchner,  iu  an  eleven-year-old  boy  ;  and 
[PtttrrBOD,  iu  a  fourteen-year-old  girl  after  a  journey. 

Orerloadinff  the  Stomach. — Indigestible  Food. — Burue  relates  the 
Loueof  a  boy  taken  sick  after  eating  a  great  amount  of  miuce-pie.  Fruits 
ilJi  stones,  as  cherries  and  grapes,  are  mentioned  in  eases  of  children,  Mat- 
ck  citing  four  eases  from  the  literature.  Oatmeal  (Pepper)  is  said 
fiivor  the  formation  of  intestinal  concretions;  so  is  the  exclusive  use  of 
meot  and  fish,  as  by  the  Esquimaux  in  Siberia  {Sj>eck) ;  also  farinaceous 
ibod,  such  as  potatoes  (Boys  de  Louiy). 

Emetics,  Drastic  Purgatives,  Clysmata,  are  assigned  a  part  iu  the  eti- 
Toi.  111.— 19 


290 


PERITYPHLITIS,    PARATYPHLITIS,    PERITyPHLIT!C  ABSCESS. 


ology  of  peri  typhlitis  by  Bossarcl  and  others.  This  can  only  be  understood 
to  be  meant  in  cast's  where  a  pre-existeut  ulcer  on  the  vei^e  of  perforation, 
or  an  uiKliagnosed,  localized  abst-ess,  is  ruptuix'il  on  ai-coiuit  of  the  aUloniiual 
traumatism  csiised  by  these  agents.  The  same  holds  good  for  such  causes 
as  daiiciiijr,  coiigliing,  efforts  at  defd.-ation,  vomiting,  sneezing  (Taverncy). 

Constipation  and  Intestinal  Catarrh. — Bossaitl  diKS  not  tliiiik  that 
every  little  semi-solid  aerumnlatiou  of  fa?ces  in  the  appendix  is  pathological 
and  can  of  itself  l>e  a  cause  of  pcrfonition,  sinw  by  its  normal  contractility 
even  foreign  bodies  can  be  cvacuatetl.  Constii)atiou  is  rarely  the  cause  of 
the  disease  in  children,  but  more  frecpiently  in  adults  (Balzer).  A  catarrh 
causing  relaxation  of  the  muscles  is  considered  by  Bossard  to  be  a  much 
more  important  cause.  In  tliirty  autopsies  he  found  in  seven  cases  slate- 
coloixxl  pigmentation  of  the  mucosa  of  the  .ijiiR-ndix.  Intestinal  catarrh 
was  fotmd  to  have  existed  for  seven  weeks  before  j^ierityphlitis  in  an  eleven- 
year-old  boy  (Eixis). 

PATHOLOGICAL  ANATOMY. 

Seat  of  the  Primary  Lesion. — The  primary-  lesion  is  much  more  fre- 
quently found  in  the  appendix  than  in  the  cax-um  ;  in  fact,  tiie  latter  may 
bo  said,  in  comparison,  to  play  no  part  at  all.  The  early  use  of  the  ex- 
pressicm  "  [lerityphlitis,"  and  tiic  so-«dled  stcreorcul  typhlitis,  which  was 
erroneously  considered  an  important  factor  in  the  pathogenesis,  tendetl  to 
draw  attention  away  from  the  appendix.  Post-mortem  e.vaminations  very 
rarely  .showed  primary  changes  in  tlic  «ccum,  where  u]cci"s  are  comparatively 
more  cfjmmon  than  ftecal  coucretions,  while  the  opposite  was  found  to  be  tlie 
ca.se  in  the  appendix. 

Cliaugcfl  in  the  mucous  surface  of  tlie  wall  of  the  bowel  caused  by  ftecal 
concretions  are  the  following  :  pressure-atrophy  and  eoagulation-neeixwis  of 
the  epitlielinm.  Tliese  are  the  result  of  contact  with  a  ibreign  botly  or 
fiEcal  concretion,  especially  in  the  case  of  a  mucous  membrane  which  is  the 
«:at  of  a  catarrhal  inflammation  due  to  other  tlian  mechaniial  causes.  The 
invasion  of  the  niicrol)PS  of  the  intestinal  tract  into  tlie  unprotected  .sub- 
epithelial tissue  causes  a  local  phlegmonous  septic  inflammation.  This  io- 
flammatinn,  extending  through  the  muscular  coat  into  the  subperitoneal 
tissue  and  peritoneum,  will  show  tlie  usual  signs  of  acute  .septic  inflamma- 
tion, from  hyjiertemia  to  gangrene  of  the  tissues  involvetl.  The  destniction 
of  the  intestinal  wall  fmm  within  may  lx>  limited  to  or  stop  anywhere  on 
the  way  from  the  epitiielium  to  the  peritoural  cavity,  accoi-diug  to  the  laws 
governing  such  septic  invasions  in  general.  If  limited  to  the  mucous  mem- 
brane and  the  mu.scular  coat  of  the  intestine  af[(L'<!ti'd,  the  cicatrix  which 
rejKiirs  the  tis-sue  lost  changes  the  shape  and  structure  of  the  area  involved- 
Burne  noticed,  in  the  case  of  a  girl  of  twelve,  wlio  had  suffered  for  two 
years  from  disca.ie  of  the  bowels,  that  the  ctecum  had  bc«)me  transformed 
into  a  narrow,  irregular  sjic  traversed  by  bands  of  cicatricial  tissue  which 
extended  from  one  side  of  the  rigid  wall  to  the  other.     The  appendix  is 
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oAeo  totally  or  partially  transfuruH<d  into  a  couneotive-tisstie  inasa,  the 
Irnnm  is  obliterated,  ami  eventually  the  distal  jiateut  jxirtion  is  dilatt'd  or 
Uiiufomicd  into  a  »i-callcd  ii'tention-cyst,  suppuration  in  which  may  load 
Ipfiinlier  local  dcstniction  of  ihc  wall  and  tu  perforation. 

A  plastio  peritonitis  binds  the  surfact'  involved  to  the  peritoneal  surfaces 
vitfa  which  tile  bowel  is  in  appisition,  and  the  ap|H-ndix  or  cfecuni  is  buried 
in  a  maaa  of  connective  tissue,  sometimes  tliick  and  ihuise,  .sometimes  only 
i  morable  web  of  fine  membranous  adhesions.  This,  the  lightest  and 
mii'<  limited  fonn  of  appendicitis  (Filz),  wliicii  includes  With's  adhesive 
i:i«  ndii'iilar  peritonitis,  is  e.vtvcdiugly  common,  and  is  pniUibly  never 
I  clinically,  on  aoi«unt  of  the  lack  of  distinct  symptoms,  but  is 
»ii a(viil«'ntal  discovert'  on  the  jxist-mortcni  talilc.  The  frc<[ueucy  i.s  illus- 
tni.^l  l,\  tlie  investigations  of"  Toft.  In  three  hundretl  autopsies  he  found 
iix  pathologically  chango<l,  showing  signs  of  previous  disease,  in 

Iwif  iliirty  per  cent,  ;  in  five  jx-r  cent,  there  was  ulfcration  ;  in  one  jx-rceut., 
pdbration.  Tungel,  in  the  auto|>8ies  in  the  Hamburg  AUgemeiue  Kran- 
Unus  for  two  years,  observed  thirty  cases  of  total  or  ])artial  obliteration, 
^Ttr-tliree  ca.ses  of  catarrhal  inflammation  and  old  fsecal  concretions,  in 
twi-ive  cases  adhesions,  and  in  eleven  ca.ses  tulxrcnlons  ulcers.  Kraussold, 
» I  result  of  three  hundred  autojisies,  ifgaixls  the  frerjueney  of  abiHirmali- 
ti«  IS  given  by  Toft  as  too  small ;  RansolnifT,  on  the  other  hand,  af^cr  the 
SWUDation  of  more  than  sixty  Ixnlies,  found  abuornialiftpsof  the  apj)eiKlix 
in  eglit  only ;  he  consequently  thinks  that,  in  this  couutr}'  at  least,  the 
<ttiiMte  of  the  above-named  authors  is  too  high. 

The  more  extensive  inflammatinn  which  ]w'netmtes  the  intestinal  wall, 
iodthus  gives  symptoms  ivcognizablc  at  tlie  iMxlside,  is  the  only  form  of 
rliuical  and  practical  imiwrtance.  As  shown  in  the  normal  anatomy,  the 
•ppHjilix  and  cfecum  Ix-ing  providetl  with  a  mesentery,  jxritonitis  must 
"wit  when  the  wall  of  the  l>nwel  is  penetrated.  The  intensity  and  extent 
oflhis  peritonitis  probably  deiK'ud  upon  the  extent  of  the  ]>erft»raliiin  of 
111* bowel  and  upon  the  amount  of  the  intestinal  contents  which  has  yiene- 
into  the  alxlominal  cavitv.  In  milder  forms,  where  jx^rforation  is 
or  imiK-rfect,  with  limited  est^jx-  of  the  contents  of  the  Ixiwel,  the 
*ivum«cribed  |)eritonitis  of  Oppolzer,  or  local  appendicular  peritonitis  of 
"iih.  is  the  r*'sult.  In  the  graver  forms,  with  sudden  rupture  of  the  dis- 
«*<'(i  wall  of  the  intestine  and  escape  of  the  contents,  acute  diHuse  jx'ri- 
iMJtis  follows. 

The  liK-alirx^   j)eritonitis — perityphlitis  proper — may  Ix"  of  the  sero- 

fibriuooa  variety  to  a  very-  great  extent,  and  surroiuid  only  a  very  small 

rtJIcTtion  of  pus  (Aufrecht),  sometimes  none  at  all,  and  may  terminate  in 

rmn'ery  by  alnor^ition  or  resolution.     Of  one  hundre«l  and  eighty  cases  of 

tTfifclitis  and  ]X'rityi»hlitis  collected  by  Fitz,  thirty -two  j>er  cent,  belnnged  to 

ti)i«  clas!'.      In  more  severe  cases  a  locidized  collection  of  pus — the  jx^rity- 

litic  ahflccHs — forms.      According  to  Balzer,  abscess-formation  is  much 

mre  iu  children  than  in  adults.     The  scat  of  the  i>erityphlitic  abscess 
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depends  upon  the  location  of  the  appendix  and  the  place  of  perforation.  1 
When,  as  is  ninst  (Mnnnion,  it  oxtcnds  from  In-hind  the  caecum,  ni)\vartl  I 
behind  the  ileum  and  Uucatii  the  lower  surface  of  tiie  mesentcrj',  pointing  " 
to  tlie  left,  it  may  have  its  centre  on  the  mwlial  side  of  the  cseciim,  if  the 
end  of  tlie  a|>p<'ndix  is  perforated.  Wiicn  locjited  bcliind  tlic  citcum  and 
jmintin;^  ujuvai-d  alonjj;  the  rijiht  side  of  the  c«H'um  and  ast-ondinp  colon, 
the  al)st«ss  can  l>e  hxated  in  this  place  (Kranasold).  Wljcii  tlie  appendix 
reaches  over  the  brim  of  the  pelvis  minor,  awiording  to  Ransohoff  a  very  ■ 
rare  occurrence,  the  abscess  may  lie  lr»catcd  in  the  vicinity  of  the  rectiim  or 
utcnis.  In  the  great  majority  of  cases  the  tvntre  of  the  altm-css  is  iK'hind 
or  around  the  caecum.  The  walls  of  the  cavity,  therefore,  are,  acojrdinp 
to  the  liKation,  either  ("oils  of  intestine  alone,  or,  moR-  commonly,  partly 
intestines  and  partly  the  |K>stcrior  or  external  alKhmiinal  wall.  The  aljscess- 
cavity,  unless  distended  and  coiiseiiucntly  nmnd  in  sliaiie  from  a  lai^ 
acctmiulatinn  of  pus,  may  have  an  infinite  variety  of  forms  according  to 
the  accident  of  iination,  a  omdition  always  found  in  intra-iieritoneal  limited 
willections  of  pus ;  which,  of  course,  increases  the  difticnlty  of  perfect 
drainage.  The  contained  pus  is  commonly  fetid  when  the  jierforation  ia 
large  enough  to  admit  saprogenous  niicmbes  or  even  fiecal  matter.  Ne- 
crotic shRxls  of  omentum  or  para-}>eritoneal  connective  tissue,  or  even  ne- 
crotic jwrtions  of  the  appendix,  together  with  gas  and  fmca\  matter,  may 
Ik*  found.  Fitz  states  that  pus  may  he  found  on  or  atler  the  third  day 
fron)  the  l>eginning  of  the  |>critoiiitis  or  the  p<>rfin'ati(m. 

Extension. — A  porityphlitic  aliscess  may  extend  or  open  into  any  of 
the  adjacent  slices,  cavities,  or  organs.  Usually  it  o]x>ns  into  the  intestine, 
caK'um,  small  intestine,  or  rectum.  The  destruction  of  the  wall  taking 
place  from  without,  the  opning,  whether  single  or  multiple,  is  funnel-  I 
shaped  or  terracc<l.  The  opening  in  the  ]>eritoncal  c(«it  is  larger  tlian  that 
in  the  muscular,  while  the  smallest  o]x>ning  is  in  the  mucous  coat.  It  may, 
when  the  |>erforation  takes  place  oblicpiely,  bo  valvular,  so  as  to  hinder  the 
oscajve  of  fmees  hack  into  the  alfsix-ss  (Tissier).  Perforation  into  the  bowel 
and  evacuation  of  the  ]>us  or  pns  and  Mood  is  a  coninion  oe<'urrcnce.  This 
has  Ix^en  rcganjc"d,  from  the  time  of  Dupuytren,  as  a  desinible  event,  as  the 
tumor  disapix^rs,  fever  sulisides,  and  recovery  generally  follows.  In  many  ■ 
cases  (he  alwiTss  is  sti  small  that  the  [irosencc  of  pus  in  the  fasces  is  un- 
noticul  (.Vufrecht).  S|>ontane<ius  evacuation  of  the  pus  was  found  by  Fitz 
in  eighteen  per  cent,  of  the  cases.  Evacuation  into  the  bowel  is  not  always 
iM'ueficial,  as  it  is  sometimes  followetl  by  extension  of  the  atiscess.  Perl  n- 
poi1s  the  case  of  a  child  of  two  and  a  half  yi'sirs,  in  which  a  i)erityphlitic 
tumor  suddenly  disjippeared,  but  Bul>se<piently  an  abscess  formed,  with  a 
])erforation  at  the  nmbilicus  l«uling  tii  the  intestine.  Bartholow  noticed, 
in  nineteen  cases  of  ehihlren  and  adults,  three  j)erforations  into  the  ImjwcI 
and  tlii-ee  Iwrth  into  the  lx>wel  and  externally.  After  i>erforation  into  the 
bowel  new  infection  takes  place,  from  the  entrance  of  fa?cal  matter  or  a 
fresh  invasion  of  microbes,  foHo\ve<l  hy  sepsis  and  death.    Thus  jK'rforation 
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iuui  tlie  bowel  is  not  so  salutan'  as  was  once  generally  supjwswl.  Out  of 
tiinaeaof  children,  rejwrted  liy  Dcmme,  three  died.  Kraussold  has  made 
dx  ubflervatioii  that  fie<-al  niatttT,  not  present  in  tlie  abscess-cavity  at  the 
lime  of  ojieraiiou,  IWtUK'ntly  is  iicit  seen  until  frt)m  four  to  seven  days 
after,  wl»en  defe««tiou  has  taken  plnce  and  renewed  peristalsis  has  facilitated 
ibeutrance  of  ffei-es  into  the  apixiidix.  The  abscess  extends  to  or  finally 
toough  the  aUloniinal  wall  in  tlie  ilct>-«ecal  region,  or  towards  ttie  um- 
bilicufl,  where  (Henoch),  in  children,  abscesses  from  perforated  intestines 
jpenlly  come  to  the  siirfmv. 

Opening  into  the  bladder  is  rare.  Bf>ssard  states  that  a  fatal  fiecal  cys- 
titii,  or  the  formation  of  calculus  with  fiecal  nui-lens,  may  result.  Exten- 
MDof  the  inflammation  to  the  ovary  has  been  noticed  by  Eisenschiitz  in 
tJK  ca.se  of  a  girl  six  years  old,  where  tlie  perforated  app-ndix  adhei-ed  to 
tbenViit  ovary,  which  was  in  a  stateof  acute  supjuinvtiveoTiphoritis.  Com- 
munication Ijetween  the  jierforated  appctidix  or  the  abscess-cavity  and  tlie 
interml  iliac  (Powell),  or  ifie  <k'cp  circumflex  iliac  artery  (Rrj-ant),  may 
be  re^iardcd  as  unique.  Extension  to  brandies  of  the  portal  vein  is  one 
(if  the  fixtures  of  sepsis,  and  a  thrombo-phlebitis  is  ominous,  as  it  is  fol- 
l<iwcd  by  extension  of  the  sepsis  and  secondar}-  embolic  abscesses  in  the 
liver,  usually  with  fatal  result.  Matterst(K;k  observed  this  in  eleven  out 
of  one  hundred  and  forty -six  cases.  Extension  along;  the  outside  of  the 
•wnding  colon  to  tlic  liver  and  upward  lH>liind  the  latter  causes  a  sub- 
diiphragmatic  al>scvss  which  may  jHrforatc^  into  the  |)leural  cavity.  Bam- 
W^ger  has  rep)rted  two  cases  of  the  former  and  three  of  the  latter  cun- 
•lition.  Tillmanns,  in  twenty-two  cases  of  fan-al  pleural  fistula,  found  that 
«ix.  all  of  which  were  in  the  riplit  ]ilcural  cavity,  originatiHl  from  perfo- 
iw««l  appendices.  Extension  through  (he  jK'rititiiciim  of  tlie  posterior  ab- 
diitiiiDal  wall  into  tlie  retro-peritoneal  tissue  Irads  the  abscess  down  along 
tlif  psoas  or  iliacus  mus<'lc,  or  upwartl  into  the  i*cfrion  around  the  kidney. 
In  the  latter  case  a  paranephritic  abscess  results,  in  the  former  an  abscess 
Mirnding  to  or  below  PoU|*art'8  ligament,  on  the  femur.  This  latter  may 
perforate  into  the  hi]vjoint  (Aiibrv  and  MiMin-),  or  may  perforate  or  extend 
into  tlie  jn-rin-ctal  tissue  and  p(jiiit  into  the  gluteus  maximus,  in  the  sacral 
Of  coceypml  region,  as  observed  by  Lonvier  in  the  case  of  an  adult.  Peri- 
tvphlitic  aljsceases  extending  to  the  left  side  of  the  alMlominal  cavity,  in  the 
1%'iim  of  tlie  spleen  (.-Vufrecht),  or  the  lell  iliac  i-egion  (Bartholow),  have 
Vn  oI)Ber\'ed.  A  j)erityphlitic  abscess  ojx-ning  into  the  jieritimeal  cavity 
*iil  muse  an  acute  diffuse  jycritonitis.  This  tofik  place  in  six  of  thirty 
raw?  reported  by  With,  and  in  eight  of  Bull's  sixty-seven  cases.  Secondary 
pTfi)rat:on  into  various  organs  or  jilaces  is  more  ctmimon  in  adults  than  in 
riiildreii.     Matterstoek,  after  the  consideration  of  two  hundreil  and  fifty 

lofjtduhs  and  seventy-three  of  childivn,  estimates  the  proportion  as 

i'^  five  and  a  half. 
Tlie  existence  of  paratyjihlitis,  pnratyphlitic  abscess,  or  inflammation  in 
bo  p(wt-<TCeal  or  retro-peritoneal  tissne  iu  connection  with  the  crecmn  and 
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api)endix,  is  duspiited.  Oppalzer  believes  that  it  often  originates  fmm  the 
caK'uni  from  a  {wiiimt'tritis  in  jnuTj/crium,  or  as  a  kKaiizatinn  during  pyemia, 
while  it  mrc'iy  originates  li-om  a  k)cal  peritonitis  or  a  psoas  abscess.  Of 
course  this  discussion  deals  only  with  those  paratyphlitie  abseesses  origi- 
nating in  the  ctecum  and  apjK'ndix.  Most  of  the  modern  authors,  ix^cause 
of  the  laek  of  ix'ritoneal  invet-tment  to  the  eavuni  and  appendix,  deny  the  pos- 
sibility of  a  primary  j)aratyphlitie  inHaniiiialiou  in  this  connection.  Sands, 
however,  asserts  that  most  of  these  abstvssca  are  extraperitoneal.  Tiiis 
difierence  in  opinion  is  prol)ably  nniniportant,  as  a  loeal  {x'ri-appendicuiar 
8m>purati<ju,  originally  of  neeessity  intiTnieritoiieal,  when  located  Inhind  the 
ctBcum  will  quickly  extend  into  the  ymni-  or  post-t-ax'al  tissue,  where  there 
is  no  Ijarrier  either  upward  to  the  kidney  or  downward  to  Poiijiart's  liga- 
ment (Kiiuig).  CouseijiK'utly  the  abscess  is,  aimtoniically  sjH-aking,  jiara- 
typhlitic.  This  is  the  most  common  extension  of  the  apj>eudicular  perito- 
nitis. When  Op]K)Ii!er  attempts  to  give  a  distinct  ditllrential  diagnosis 
between  pwratyphlitis  and  circumscribed  p«,'ritouitis,  it  must  be  remembered 
that  such  a  distinction  is  pathulogically  false.  It  would  nevertheless  be 
elinitaliy  jiistitialiie  if  any  imiKtrtant  cimsetjuences  as  to  prognosis  or  treat- 
meut  could  Ix;  dctlucod  therefrom,  but  this  is  not  the  case. 

Acute  diffuse  jjoritonitis,  the  gravest  consajuence  of  perforation  of  the 
appendix  and  csecum  or  of  the  jjerityphlitic  abscess,  occurs  as  a  result  of  the 
escajK'  of  a  sufficient  (juantity  of  microl)os  into  the  peritoneal  cavity,  and 
divides  with  geneml  sejisis  the  [>crcentage  of  mortality.  The  exudate  varies 
as  in  other  forms  of  peritonitis ;  sometimes  a  fibrinous  exudate  with  no  fluid, 
at  other  times  accomi>anit'd  by  a  copious  amount  of  fluid.  The  fact  is  char- 
acteristic tliat  the  exudate  is  Ui^ually  more  cupious  iu  the  ilco-ca'cal  region, 
as  tlie  inflammation  Ijegins  at  this  point.  Even  wheu  lat^c  openings  into  the 
app«'ndix  are  pivseut,  fiecal  mutter  or  air  rarely  escajies  into  the  (.H>ritoneaI 
cavity,  as  is  tlie  c-ase  in  perforative  jwritouitis  from  other  |mrt3  of  the  intes- 
tine. This  is  proliably  due  to  the  fact  that  the  ap|x>ndix  seldom  contains 
much  air  or  fax^es,  to  escaiw  through  the  o|)eiung.  Perforation  of  the  ap- 
pendix is  often  folhiwcd  l)y  diffuse  jn'ritonitis.  Thus,  Volz  reports  tliis  in 
thii-ty-one  out  of  thirty-nine  cases,  Cless  in  seven  out  of  eight  cases.  With 
rejiorts  thirty  cases  of  ap[>endicular  i)eritonitis,  of  which  sixteen  were  dif- 
fuse ;  twelve  of  these  resulted  fatally  ;  iu  two,  diff'use  peritonitis  was  caused 
hy  perforation  of  the  abscess  into  the  ])eritoueal  cavity. 

SYMPTOMS. 
It  is  difficult — almost  imix>asiblp — to  give  a  well-defined  sjmptoma- 
tological  description  of  perityphlitis,  l)ecause  there  is  nothing  typical  in 
its  course.  The  inflammation  may  cease  at  any  pt>int,  from  its  origin  in 
the  nmcous  membrane  to  its  <liff\Ksion  to  the  whole  peritoneal  cavity,  or  its 
secondary  extension  to  adjacent  or  remote  parts  of  the  iMjdy.  At  the  same 
time  tlie  unity  at  the  !«tarting-poiiit  is  rather  constant,  and  the  pathology, 
always  in  view,  furnishes  a  guide  through  the  great  variation  in  symptoms 
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iMmurse.  Albere  divides  the  disease  into  prodmmata  followed  by  two 
di^  Clcss  elassiiic'S  the  symptoms  into  premonitory  symptoms,  symp- 
Imof  the  begiiiniug  of  tlie  dismast',  and  symptoms  of  the  further  course. 
Bmrd  distinguishes  between  the  symptoms  of  three  forms  of  the  disease, 
— •  iigiit,  a  median,  and  a  severe  form.  With,  keeping  the  pathoh^y  more 
io  view,  makes  the  elassifieation  of  symptoms  as  follows :  first,  the  synij}- 
bfflsufau  adhesive  appendicular  peritonitis,  corresjxjnding  to  the  premoui- 
lonr  symptoms ;  second,  a  loial  appendicular  {loritouitis  with  or  without 
liecew,  wirrpsjxjnding  to  tlie  light  and  median  forms  of  Bossard  ;  and,  third, 
I  ooivcrsal  appendicular  jK?ritonitis,  wirresponding  to  the  liital  oasi-s  of 
Buaanl's  severe  form.  Willi's  division  of  the  symptoms  is  manifestly  the 
■rat  exut  and  scientific 

Prridromal  symptoms,  aeeording  to  MattcrstfX'k,  are  more  common  in 
ciiildrt'ii  than  in  a<lnlt.s.  lu  thirty  per  cent,  of  iiis  cases  of  childix-n  he 
fiiund  tiiat  the  premonitory  symptoms  preceded  the  disease  by  days,  weeks, 
orevcn  years.  These  coiwisted  of  mild  or  severe  attacks  oi"  colicky  (Kiiiis  in 
tilt  awal  r^ion,  a  little  tenderness  loi-alizcd  here,  nausea,  and  ocausional 
vomitiug,  constipation  alternating  with  diarrhoea,  followed  by  flatulence  and 
juinfiil  tenesmus.  Such  attiicks  may  iiave  kept  the  patient  iti  bed  for  a  day 
Of  twu,  or  may  have  passed  almost  unnoticed.  ,\diilts  sometimes  state  that 
tkese  slight  disturbances  were  exactly  similar  to  the  initial  symptoms  of  the 
final,  wvcre,  or  fatal  attack  of  the  disease  (With).  It  is  evident  that  iu  the 
It*  of  smaller  children  it  is  almast  imj)ossible  to  recognize  these  prenmui- 
turv  symptoms  in  their  tnic  light. 

The  symptoms  of  local  apjK-ndicular  perifajurtis  or  pi-rityphlitis  are: 

Stiddeu  violent  |»ain  in  tlie  region  of  the  ciecum,  or,  more  rarely,  in  the  epi- 

p«tri<!  region,  the  jMitient  having  U-en  in  apparent  gom!  health  ;  the  jKitieut 

uiDDot  walk  nor  stand  straight,  but  bends  forwaiti  and  to  the  right,  and 

lia  down  with  the  right  log  slightly  flexed  im  the  hip.     The  jmin  may  be 

pnernj,  all  over  the  aUlonicii,  iiud  not  l>e  l(xaliz<xl  in  the  ca?cal  region  for 

■nenl  buurs  or  daya.     Coughing  or  deep  inspiration  increases  the  ^tain,  as 

A«  llic  effftrt  to  extend  the  right  leg.     The  jiain  makes  the  ]>atient  keep 

•juirt  in  Wtl,  or  may  by  its  severity,  notwithstanding  the  tenderness  and 

ptin,  cause  him  to  move  restles-sly  around  in  be<l,  in  the  efl'ort  to  find  a  jKisi- 

two  in  which  there  will  l>e  relief  fmni  the  pain.     With  says  that  this  occurs 

■ually  in  thc<rases  in  which  the  inflammation  remains  lotalizcd.    A  copious 

tml  may  directly  pn't'etle  the  pain.     There  is  vomiting,  first  of  the  food- 

nutents  of  the  stomach,  later  of  bile  :  sometimes  there  will  be  ouly  a  single 

«flbrt,  but  not  uncommonly  there  will  be  several,  acconi])aiiied  by 

ktrlMMVgiiii  and  flatulentv.     Clysniata  or  injwtions  may  induce  the  vomit- 

iag,  which  is,  as  a  nde,  siK-e^lily  sulKluetl  liy  opiates.     Symptoms  of  ileus, 

•nd  eBpceially  fiecal  vomiting,  are  rare.     The  ap|M>tite  is  lost  entirely,  but 

the  iwUent  is  usiudiy  thirsty.     An  initial  chill  is  more  rarely  met  with  in 

dbiidren  titan  in  adults.   Fever  is  generally  an  early  symptom,  sometimes  pre- 

thc  Jiain,  the  temperature  ranging  from  101°  to  103°  F.,  with  a  remis- 
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sion  in  the  morning.  Tlie  \m\so  is  usually  acceleratwl,  ranging  from  90  up 
to  1.30.  Sometimes  a  high  pulse  is  olwervecl  witli  low  tfm])fmturc.  The 
gonoral  exprfssiou  is  tliat  of  a  st'vei'u  illness.  Lig;lit  ii-li-rii.'  dist-oloration 
(»f  the  skin  ami  coujimctiva  is  sfmietimcs  seen.  In  smaller  childix'U  con- 
vulsions, and  delirium  in  the  milder  forms,  are  common.  Tiie  urine  may 
Ik*  seanty  and  saturattxl,  and  urination  ])ainful,  even  when  no  peritonitis 
has  as  yet  reaehcd  the  rej^iou  of  the  hladder.  The  retention  of  urine, 
and  pain  iu  tlie  region  uf  ttie  hladder  and  external  genitals,  may  divert 
attention  from  the  a'-tiial  scat  of  the  disease.  Const i[»at ion  is  less  ojnimou 
iu  ehildren  tiian  in  adults.  Dianluva  is  frequently  present,  either  alone, 
or  alternating  with  constipation. 

The  alMlonien  is  eitlier  tense  and  flat  fir,  later  on,  slightly  tympanitic. 
There  is  general  tenderness  on  jnx.ssnre,  nnjst  pronuimix'd  in  tlie  ileo-owal 
region  ;  or  the  tenderness  may  be  loitilizcxl  in  the  hitter  place.  The  increased 
tenseness  in  the  ikH)-oe<-al  region  is  oflen  aecompanird  hy  prominences  from 
local  aeeunudutions  of  g;us  iu  tlio  intestines,  or  later  from  jH'ritonral  exu- 
dates. A  tumor  in  the  oeeal  region  nuiy  soon  apjiear,  smooth  or  niHlu- 
latcd,  elastic  or  firm,  immovable,  and  increasing  to  the  eijie  of  a  fist.  Con- 
traction of  the  nlKlominal  muscles  frefjiiently  piwents  ])nlpation,  so  that 
tiie  location  of  tiie  tumor,  if  deep-s*'atitl,  eainiot  l)e  di'lenniiu'd  except  in 
narcosis.  Later  on,  when  the  tenderness  has  subsided,  the  tumor  may  be 
easily  made  out.  Tense  or  inflatinl  ansa?  of  intestine  may  Ix"  felt  in  or  near 
the  ileo-cfeeal  region  (With).  Pressure  on  or  iiiHainniatory  irritation  of  the 
crural  nerve  or  the  cniral  j)lexiis  may  cause  radiating  pains,  formicstion, 
or  numltiiess  in  the  leg  and  in  the  region  of  the  genital  oi-gans.  Pressiire 
on  the  iliac  vein  may  produce  oKlenia  of  tlie  leg.  Peirussion  is  usually  dull 
tym|ianitie,  from  exudates  or  tense  or  inflated  ansa}  of  intestine,  seldom 
coni])Ietely  dull,  in  the  cjecal  region.  The  rest  of  the  abdomen  is  tympanitic. 
R(S])inUiou  is  often  accelerated,  embarrassed,  or  .superficial,  on  a«x)unt  of 
pain  or  of  pressure  on  the  diaphitigm. 

Course. — In  the  milder  ca-ses  the  vomiting  and  paroxysmal  ])iain  cease 
after  a  few  days,  the  temperature  gradually  goes  down,  the  teusiou  in  the 
right  iliac  fossa  subsides  .so  that  it  ceases  iu  two  or  three  weeks,  and  the 
exudate  is  absorlxnl.  In  more  severe  cases  the  symptoms  persist  longer, 
lait  gnidually  disap]K>ar.  A 1  vine  evacnafitvns  lieconie  n/gidar,  after  free 
passage  of  wind  and  offensive  fa'ces ;  the  appetite  returns ;  nieteorism  dis- 
ap])ears;  the  tumor  subsides,  though  for  months  a  gradually  decreasing 
»leep-seatcd  induration,  the  ppri«tp<'al  cicatri.x,  may  be  felt.  Slight  attacks 
of  pain  or  uneasiness  in  the  thecal  region,  calletl  forth  by  overeating  or 
bodily  exertion,  may  remain  for  a  long  time,  and  act  as  a  warning  of  re- 
lapse. A  sudden  subsidence  of  the  alarming  .symptoms  is  seen  when  s{h>u- 
taneous  evacuation  of  the  absc<'ss  into  the  intestine  takes  place;  the  ap- 
l>earance  of  the  patient  is  entirely  changwl  in  a  few  hours;  the  vomiting 
stops;  the  fever  di.sappears;  sleep,  airomjianied  by  jx-rsj^ration,  comes  on. 
Copious  jMtssages  from  tiie  bowels,  niixcd  with  pus,  sometimes  streaked  with 
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hlood,  announce  tlio  breaking  of  the  al)9cess.  The  tumor  disappars  at  the 
ame  time,  or  snbsides  so  as  to  leave  only  a  deejvseated  resistance,  with 
little  or  no  tenderness  on  pressure. 

Id  more  severe  cases  of  IdcaliztKl  {>erityphlitis  the  symptoms  f>ersist: 
fitt  ifl  no  evacuation  of  the  abscess,  no  sudden  subsidence  of  the  symp- 
toms: but,  after  a  more  or  loss  i»ronouiir«l  irmission,  (hie  to  tin-  limitation 
of  the  inflammation,  a  further  exacerbation  sets  in,  due  to  pyiemic  liicjiliza- 
&M  in  remote  oi^ns.  Pyothorax,  pericarditis  with  dyspncea,  thoracic 
p»in,  higher  temperature  and  increased  prostration,  extension  of  thr  septic 
iaflammation  to  the  retro-peritoneal  tissue,  invasion  of  the  jiaraiiephritic 
repon  and  pararectal  tissue,  jx-rforation  of  the  diaphragm,  causing  a  pyo- 
pDoimotborax,  usually  if  not  exclusively  on  the  right  side,  perforation  of 
tbu  bladder,  with  the  symptoms  of  cystitis, — all  these  complications  pro- 
Uirt  the  disease  and  make  the  patient  rrninin  in  a  prolonged  state  of 
iltngtT  until,  according  to  the  gravity  of  the  lesion,  death  from  sejwis  or 
BiH|tion,  or  a  slow  and  often  inii>erfc<>t  n'l-overv,  ensues. 
^^rthdden  onset  of  the  grave  symptoms, — intense'  diffuse  alxloniinal 
[niit,  collapse,  frequent  pulse  (from  130  to  160),  low  or  e.\cee<liugly  high 
tanpcmtnre  (from  105°  to  }OCy°  F.), — bnuiglit  on  by  a  passiige  from  tiie 
hflMTfls,  a  fit  of  wughing  or  laughing,  or  without  any  such  cause,  while  the 
pilicDt  is  in  apjwrently  goiHl  conditiim,  means  j>erforation  of  the  abscess 
into  tlic  general  peritoneal  cavity,  wfiicli,  unless  immctltatc  o|ierative  iutcr- 
fcrwur  is  resorted  to,  will  terminate  fatally  in  a  sliort  time. 

Finally,  the  ixrityphlitic  abscess  may  be  well  enca|»sulatp<l ;  no  acute 
«fp8i»or  perforative  |>eritonitis  sets  in,  but  the  abscess  works  its  way  slowly 
I'ltbr  surface  thmugh  the  alxloniinal  wall, — often  at  the  umliilicus  in  chil- 
ditn,  or  down  the  femur, — cir  points  in  the  lumbar  region.  Fever  usually 
«liebt,  remittent,  with  evening  exacerbations,  loss  of  apjietite,  persistent 
tindcrness  and  tumor,  gradual  loss  of  strength  and  weight,  are  indicative 
of  tliis  condition.  0|HTative  interference  shoiihl  at  this  time  avert  the 
fV(!^|)n'^^ent  danger  of  sudden  fatal  extension  of  the  disea.se. 

The  severest  group  of  caries,  the  diffuse  acute  jx'i-forative  peritonitis 
friim  the  appendix  or  caK'um,  a>mmences  with  sudden  pain,  extending 
rapidly  all  over  the  abdomen.  The  pain  is  often  extreme,  excruciating, 
wttiflt  (he  patient  cries  out  loudly,  and  the  slightest  touch  to  the  alnlompn 
B  intolerable.  He  haitlly  dares  to  draw  his  breath,  twists  together  or 
ittm  up  the  legs,  and  at  la.st  nearly  faints  or  has  an  attack  of  convulsions. 
Then?  is  immediate  collapse,  with  cold  clammy  jicrspiration  ;  the  pulse 
nui^es  from  90  to  140,  strong  at  first,  later  small  and  compressible;  tem- 
|»«lure  from  10(.)°  to  105°  F.  The  vomiting,  at  first  of  finxi,  .soon  l>e- 
"Jfflw  bilious,  but  rarely  stercoraceons.    Opiates  have  little  ettect  on  the  pain 

1  vomiting.     The  jiain  occasionally  int<'rmits,  but  quickly  returns,  and 

Hitfs  a  larger  dose  of  the  narcotic.  The  vomiting,  often  accom])aniiH.I  by 
Iicrxistent  hifeough,  usually  increases  in  frequency,  and  may  last  until  the 
'■wl.  or.  rarely,  may  abate.     Foul  eructations  occur,  even  in  cases  where  the 
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vomiting  is  uot  fffic-al.  Constipation  or  diarrhoja  may  be  present;  the  latter 
often  Ixvomes  vory  ojpious  towanls  the  oiiil  (Pott).  Tympanites,  which  is 
not  present  at  first,  usualiy  ilevolups  rapidly,  until  the  al)domeu  is  distended 
like  a  drum,  with  teusc  and  shining  skin.  Coils  of  distended  intestine 
may  show  tJirough  tlie  alHloniiiud  wall.  The  tumor  cannot  be  felt,  even 
before  the  tympanites  is  dovi'ldjKtl,  as  no  kRalization  of  inflanmiation  has 
yet  taken  jilaiv,  or  as  a  presenting  abscess  has  emptied  into  the  aWoniinal 
cavity.  There  may  be  no  fulness  in  the  ileo-csecal  region  (IVpixr).  The 
urine  is  scanty,  saturated,  and  shows  traces  of  albumen.  The  urinary 
tenesmus  and  freijueiit  urination  or  retention  are  due  to  pericystic  inflam- 
mation. Delirium  and  convulsions  are  not  unc<.imroon  in  the  later  stages 
of  tiie  disease.  Duath  takes  j)lace  from  collapse,  rari-ly  in  from  six  to 
twelve  hours ;  usually,  however,  the  disease  lasts  from  one  to  three  dajs, 
seldom  longer.     Recovery  is  very  infretpient. 

When  jH^forative  jKritonitis  o^vurs  in  infants  during  the  jx-riod  of 
lactation,  they  Ix-come  restless,  will  not  take  the  breast,  vomit  n-jK-atedly, 
have  profuse  diarrha'a,  meteorisni,  and  tenderness  of  the  abdomen,  with 
fi"e<pient  respiration,  fullowed  by  ct^Ilapse  and  death.  If  tlie  disease  lasts 
more  than  a  few  days  a  rapid  and  characteristic  loss  of  weight,  up  to  one 
hundnxl  and  eighty  grammes  daily,  occurs  (Silberniann). 

Beview  of  Sinsrle  Symptoms. — Ptiin. — Sudden  intense  pain  is  the 
most  constant  symptcnn  of  [K'rlunition  of  the  appendix  and  crecuni,  and  is 
pi"esent  in  eighty-fi)Ur  jkt  cent,  uf  all  c;iscs  (Fit/.).  The  jmin  is  less  acute 
and  severe  in  the  jjerityphlitis  tliat  remains  h)calized,  or  where  the  perfora- 
tion of  the  nppendi.x  is  imjH'rfect.  In  children  it  is  almost  always  present, 
and,  if  localized  in  the  ileo-ca>cal  region,  iin|)ortant.  Fitz  gives  the  Jbllow- 
ing  table  of  lotalizatiou  of  pain  in  apix'ndieitis  and  jxrityph litis: 
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Smaller  children  show  uneasiness  and  rarely  cry  out  loudly  :  usually 
tliey  cry  intermitteutly.  As  a  rule,  in  children  the  jiaiu  is  often  an  early 
symptom,  even  in  attacks  preceding  the  actual  inception  of  the  disease 
(Matterstock).  Pain  at  first  slight,  but  gradually  increasing  for  a  few  days 
Ix'forc  the  jwtient  goes  to  Ix-d  (Homans's  case),  may  signify  local  j»eri- 
typhlitis.  Pain  more  acute  at  first,  increasing,  and  unamtrollable  by 
opiates,  may  njciin  spreading  general  jK'ritonitis.  Pain  diffuse  in  the  bo- 
ginning,  later  lLK'ali2e<l  to  the  crocal  region,  indicates  loc-al  |K'ritoniti8,     Dis- 
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«li{irtiraDCP  of  pain  ia  the  diffuse  jwritonitis,  when  the  other  grave  symp- 
l(im«  [M-Tsist  and  collapse  sct«  in,  is  an  indication  of  c-arly  fatiil  termination, 
imkifa  inteni^e  pain  us  a  syinj)toni  of  the  l>pgimiiiig  of  a  more  extensive 
feritiiuitis  occnrred,  ac-cHjrdiug  to  Vitz,  in  apjM.'uditutia  and  perityphlitis 
wpMtively,  as  follows : 
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Vomkintj  is  an  almoett  constant  symptom  in  children.  It  was  present 
io  ill  of  Pepper's  thirteen  cases,  and  was  absent  in  only  two  of  Matte.r- 
amk's  seventy-two  cases.  It  is  not  so  e<3nstantly  present  in  athilt.s,  as  it 
>n»(tbeervcd  by  Fitz  in  only  fifteen  cases  of  apjiendicitis  and  iu  forty-four 
not  uf  two  hnndred  and  nine  cases  of  typhlitis  and  perityphlitis.  This 
difference  may  be  accounted  for  by  the  liability  of  children  to  vomit  on 
»iiplit  provocation,  as  oom|)are<l  with  adults.  VomitiatI  wa-n  fitentoraceous 
in  nouc  of  I*ep|X'r*8  cases  and  in  one  only  of  tho^e  tal)iilatitl  by  Matter- 
Ibek  (Voljs'a  case).  Initial  vomiting  is  more  »>nstant  and  copious  in  the 
iii«w  of  local izwl  jjcricjecal  peritonitis  witfi  dual  rc<'i>vcry  than  iu  the  severer 
cuts  terminating  in  ra|>idly-s]>reading  gfnuTal  jwritouitis  (lVp[K*r). 

VoMlipaiion  or  Diarrhtra. — While  in  adults  the  bowels  are  usually 
'^IHRtipated,  diarrh<ea  is  oflcn  observc-tl  in  children.  MattcrsttK-k  found 
wrbcBa  in  3;}.3  jwr  cent.,  oonstipalioii  in  41). (>  |kt  wnt.,  alternating  txni- 
il<|«tioD  and  diarrhcca  iu  15.5  per  cent.,  and  the  normal  alvine  evacuations 
in  i5  per  cent.  only.  Pott  observwl  that  childicu  were  more  liable  to 
iliirrlitfa  than  to  constipation,  and  that  iu  the  last  stage  of  fatal  cases  there 
*M«!  violent  liquid  evaoiations.  SillH'rniJinu  uoticti.1  profuse  diurrhrea  in 
•iiWrcn  at  the  stage  of  lactation  in  dittu.^e  peritouitis.  The  evacuations 
'flwnb  the  end  of  fatal  castas  are  often  of  a  jiei'iiliarly  fetid  i«l(ir. 

TiHnor. — It  is  important  to  distinguish  Ix-tween  simple  tniisiim  of  the 
^Wotniual  muscles  over  the  iliac  fossa  and  a  |Kdpable  tumor.  According 
lijfiiTlianlt,  it  is  less  common  to  find  a  tumor  in  cliildrru,  W'cause  the  in- 
flunmation  is  more  liable  to  spread  to  the  gix'uter  portion  of  the  peritoneum, 
hi  nineteen  rases  recorded  by  Pep|)er,  of  children  under  fifteen  years  of 
■yf",  II  distinct  tumor  could  Ik'  felt  in  three  cases  only.  It  is  possible,  how- 
•^■tT,  that  the  usi-  of  an  aufesthetic  wnuld  enable  us  to  distinguish  a  tumor 
"•lire  often.  Fitz  has  attempted  to  tabulate  the  day  of  the  diseiLse  when  a 
distinct  tumor  can  l>e  felt,  in  i>oth  cliildren  and  adults.  Out  of  ninety-two 
«*w,  the  tumor  was  felt  on  the  first  day  in  five,  on  the  second  in  nine, 
"1  the  third  in  twelve,  on  the  fourth  in  ten,  on  the  fifth  in  seven,  on  tiie 
•iwii  in  eleven,  on  the  seventh  in  eight,  on  the  eighth  in  eight,  on  the  ninth 
iaikveo,  and  on  the  tenth  in  eleven  cases. 
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Percussion. — Diilnpss  of  percussion  may  be  found  when  the  exudate  is 
suiMrfifial ;  it  may  be  al>j«'nt  wiicii  tlie  exudate  is  ec>vered  by  distended 
loojis  of  intestine,  or  wlien  intestinal  j^aises  have  invadc<l  the  area  of  inflam- 
mation. The  date  of  its  appearance,  a^i  stated  by  Fitz  from  thirty-seven 
cases,  was  on  the  first  day  in  two,  on  the  second  in  two,  on  the  tliird  Id 
eight,  on  the  fourth  in  nine,  on  the  fifth  in  three,  on  the  sixth  in  two,  on  the 
seventh  in  two,  on  the  ci<rhth  in  five,  on  the  ninth  in  one,  and  on  the  tenth 
in  three  cases.  Aocumulation  of  gases  in  tlie  free  ]>eritoneal  cavity,  causing 
disapiM^ranee  of  diilness  of  tlie  liver  and  spleen,  is  rarely  seen,  and  is  often 
prevented  by  adhesive  jxritonitis  in  the  upper  half  of  the  peritoneal  cavity. 
Again,  dnluess  of  the  liver  may  Ih;  absent  on  account  of  intra-intestinal 
aecutnnlations  of  gases, — that  is,  tvm|)anites.  Larger  aeciunidations  of 
liquid  ejcudate  in  general  peritonitis  may  exist  without  any  perceptible 
dulness  of  pen^iission,  the  symptom  being  masked  by  overlying  tymjHinitic 
loojjs  of  intestine. 

Teinjxrature  nsiially  ranges  between  1()0°  and  102°  F. ;  ^^'ith  has  once 
observed  a  temperature  of  10G°.  The  fever  is  aty|)ical ;  in  localized  inllam- 
mation  with  final  al>s«rpfion  it  is  often  irregularly  remittent.  Annand 
Paidus  oljgerve«i  a  temjiemture  of  104°  F.  in  the  ca.sc  of  a  child  who  re- 
covei'ed  ;  usually  it  doi>s  not  ext-eeil  102°.  A  gnulual  fiill  in  t*uij)eratnre  ia 
the  rule ;  a  sudden  fall  is  noticed  only  in  cases  where  a  sudden  evacuation 
of  exudates  by  ojx-ration  or  jKTfiiration  into  the  intestine  has  taken  place. 
Sands  saw  the  teni])*'ratiiix>  fiill  fmni  101. <j°  to  [)SJ)°  F.  within  an  hour 
after  lajwinitomy  and  remain  lielow  100°  or  99°  during  convalescence. 
Sudden  and  re|K'ated  rise  of  tein)KTatnix>  dtiriag  the  ci:iurse  of  the  dis- 
ease signifies  the  invasidu  of  either  a  new  territory  of  the  jtcritoneum  or 
of  distant  organs  by  septic  material,  emljolism,  or  abscesses  of  the  liver.  In 
the  latter  (ase  rigore  may  Ik-  seen  i-ept^twlly.  Iiiilinl  rigoi's  are  not  very 
common  in  children.  Sudilen  tail  in  tenipenitniv,  with  fretpieut,  weak 
]Mils<^  and  symjitums  of  collajist?,  may  mean  jierfirration  and  diffuse  peri- 
toneal scjieis.  Even  in  lighter  eases  in  ehildren  the  temperature  may  rise 
et)ni|)aratively  higher  than  in  adults,  on  account  <pf  tlie  greater  variability 
of  the  bodily  tem|Krature  in  early  life  (Matte!"stock). 


DIAGNOSIS. 

Previous  attacks  of  pain  or  inflammation  in  the  csecal  region  call  atten- 
tion to  tlie  a])}K'ndix  and  caecum.  Relapse  was  found  in  eight  per  cent,  of 
children's  cases  by  Mattcrsttwk,  and  in  five  ont  of  thirty  cases  of  adults. 
With  found  that  symptoms  of  his  "  adhesive  peritonitis"  had  precedeil  the 
disease  for  from  two  months  to  ten  years.  It  is  natimd  that  the  lighter 
symptoms  in  cliildren,  the  slight  colicky  pains  and  vmniting  lasting  only  a 
day  or  two,  shoidd  lie  overlooked,  or  regarded  as  unimjxirtant.  Thus,  only 
the  more  severe  or  repeateti  lextilizetl  inflanmiatitms  in  the  csecal  region  in 
children  («n  l>e  of  any  aid  in  diagnosis. 

Stercoreal  Typhlitis,  eoprostasis  in  the  ca?cum  or  ascending  colon,  is 


PEBiryPH LITIS,   PARATVPHMTI8,    PERITVPHLITIC   ABSCESS.        301 


^ 


N 


Kd  lo  be  much  more  eonimon  lluiii  iMTityplilitis  (Fitz).  This  statement 
tppliif!  to  adults,  but  in  rtiililrt'ii  i;(instii«itioii  is  more  rari- :  Dcinnic  in 
lhirty-«ix  tases  of  typlilitis  and  jHTitypliIitis  (ituiid  cuprostasis  in  miiy 
nine.  In  steroon-al  typlditis  tlicrc  is  a  histoiy  of  eonstipatiou  for  sume 
timcpn-oeding  tlie  attack,  ntic]  this  may  lend  to  vomiting,  t-onviilsions,  pain, 
indfvi-n  fever  (Matterstwli)  for  a  day  or  two.  Tlie  tumor,  however,  has 
I  ilotighy  feel,  is  movable,  and  less  painful  ;  facal  masses  may  Im-  felt  in 
tiif  (Icscemling  f.'nlon  and  iu  the  sigmoid  flexure ;  as  a  rule  there  is  no  fever, 
•I  tlifirr  is  no  inflammation  ;  and  a  laxative  rau.«<^s  the  ajKiwly  disajuwar- 
flRrof  the  tumor,  as  well  as  of  all  the  symptoms. 

Invagination — Strang'ulation. — The  syniijtoms  may  be  similar  ((Jau- 
QDr).  In  invagination  blixnly  evacuations  in  children  under  one  year  of  age 
Sinimmon.  The  oiwtinate  cfjnstijmtiou,  liK/ution  of  the  tumor  iu  the  left 
lidenf  the  abdomen,  mobility  of  tumor,  absence  of  fever,  all  aid  iu  the  difler- 
nitial  diftgooeis.  The  j)ain  is  not  intense  uorlocjiiizcd  in  tlie  iliai-  fossa.  Iu  in- 
lerniil  stningtdatioD  the  absence  of  tumor  and  lack  of  tenderness  of  the  alxlo- 
ineu  are  of  importance.  Ficcal  vomiting  is  common  iu  the  later  stages  of 
olstniction  :  it  is  never  seen  iu  |K'ritypli]itis,  and  nircly  in  general  peritonitis. 

Perinephritic  Abscess  will  usually  be acixmipauifxl  or  prceedetl  by  some 
ilinormality  in  the  urine.  Passage  of  a  renal  ralculiis  (renal  colic)  is  char- 
kltiiwd  by  absence  of  tumor,  demonstrable  iu  uai-eosis,  and  is  not  accom- 
puifd  by  fever,  but  there  are  si)metimes  IjIcmxI  or  eoncremeuts  in  ilie  urine. 

Psoas  Abscess,  which  might  be  niistalven  for  chronic  jverityphlitis  or 
ilitc abeoesA,  is  less  painful,  more  difliiscly  fluctuating,  with  little  or  no  rise 
of  U'mperature.  It  has  no  acute  onset.  There  are  no  sym]>tonis  pointing 
tollip  intestinal  tract,  and  there  is  no  iwritouitis.  A  careful  examination  of 
llie  spinal  column  or  iliac  bones,  with  the  symptoms  characteristic  of  diseases 
ill  lliis  locality,  will  make  the  differential  ili!ign(jsis  comparatively  easy. 

Hip-Joint  Disease. — Gibney  reports  four  cases  of  pi^rityphlitis  in  chil- 
ilrt'ii  which  were  brought  into  the  hospital  and  <liagnosed  as  hi[)-disease, — ■ 
OOf  of  which  was  treated  by  extension  with  weight  and  pulley  for  nearly 
two  weeks.  As  the  flexion  of  the  thigh  in  the  hip-joint  and  pain  on 
Bovi-raeut  are  due  to  inflammation  in  the  iliac  fossa,  the  use  of  an  aux'sthetic 
will  clear  up  the  diagnosis,  by  showing  that  movement  in  the  hip-joint  is 
unimpaired.  In  acetabular  tubereulosis  with  early  {jcrforation  into  the 
pflvis,  and  in  intrapelvic  al)scess,  the  tumor  is  near  Poupart's  ligament  and 
lowi-rdown  than  in  perityphlitic  abscess,  which  is  located  near  the  anterior 

erior  spine  of  the  ilium. 

Rectal  InsufiQation  of  Hydrogen  Qas. — .V  valuable  aid  in  diagnosing 
pirfuration  of  the  appendix  or  cteeum,  and  its  communication  with  either  a 
liwilized  abscess-cavity  or  the  general  jwritonciil  csivity,  may  be  found  in 
'Ik  rretal  inflation  by  hydrogen  gas,  as  advise*!  by  Senn.  He  employed 
''k  test  in  a  case  of  perityphlitis  in  a  middle-aged  man.  No  operation  Avas 
•oiind  necessary,  and  the  patient  recovered.  In  case  the  gas  should  enter 
^pcritODeal  cavity,  immediate  lajiarotomy  wouUl  be  indicated. 
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PROGNOSIS.  ^a 

The  gravity  of  perityplilitis  depemls  entirely  upon  the  extent  of  the 
eeptic  inflammatory  process.  If  the  inflammation  remains  localizotl  to  a 
limitwl  aiTa  of  the  peritoneal  cavity,  and  dues  nut  extend  tlirough  the  vas- 
cidar  system  to  distant  organs,  the  prognosis  is  favorable.  Acute  extensive 
perforation  of  the  appendix  or  ceecnm,  with  copious  invasion  of  the  peri- 
toneal cavity  or  retro-jieritonml  tisi^ues,  and  rapidly-spreading  si'ptic  inflam- 
mation, is  almost  always  latal.  It  is  necessary  to  bear  in  mind  tiiat  the  dis- 
ease is  always  dangerous,  as  an  ajiiiarently  slight  case  may  at  any  moment, 
and  espc<'ially  under  inappropriate  tres»tment,  become  an  extremely  grave  one. 
It  is  dittitult  !in<l  almost  ini|X)ssible,  therefore,  to  give  a  reasonably  certain 
piMgnosis  in  any  given  case.  The  statement  of  Bauer,  Bamberger,  and 
others  that  simple  jwrityphlitis,  esiHtially  if  of  traumatic  origin,  has  a 
go<xl  prognosis,  and  that  the  prognosis  becomes  grave  in  all  cases  of  per- 
foration, is  of  little  assistance  to  tlie  pliysician  at  the  bedside,  as  an  exact 
diagnosis  of  perforation  or  its  extent  is  irajwssible. 

The  mortality,  as  dei-ivetl  fi-oni  the  statistics,  varies  according  to  the 
selection  of  the  cases  or  their  arbitraiy  division  into  certain  clinical  groups. 
Volz  had  thirty-nine  fatal  cases  out  of  forty-nine  ;  Bamberger,  only  eighteen 
out  of  seventy-three  ;  Buli,  thirty-three  out  of  sixty-seven  ;  Matteretoek 
out  of  uine  hundrc<l  and  si-vcnty-scven  cases  had  two  hundred  and  ninety- 
four  deaths,  or  thirty  jh*p  cent.,  and  six  luindred  and  eighty-three  recoveries, 
or  seventy  per  cent. ;  With  had  thirty  cases,  with  tMilve  deaths.  In  adults 
and  children,  tlierefoi-e,  the  mortality  is  more  than  thirty  per  cent.  The 
prognosis  in  cJiildren  is,  according  to  Matterstock,  even  more  grave.  Of 
seventy  cases  forty-nine  died  and  twenty-one  recovered,  a  mortality  of 
seventy  per  cent.  AVtieii  Demme,  on  the  other  band,  reoirds  thirty-six  cases 
of  typhlitis  and  perityphlitis  with  twenty-seven  rew)veries  and  nine  detiths, 
it  must  be  considered  that  an  unknown  number  of  the  lighter  eases  may 
have  been  simple  coprostasLi  in  the  cwcum.  In  childivn  .sex  makes  no 
diiference  as  to  the  mortality.  Mattorstock  remarks  that  seven  out  of  ten 
cases  are  fatal,  whether  the  jyatients  are  boys  or  girls.  Young  children  have 
less  power  to  resist  the  disease  than  older  ones.  Out  of  twelve  jwtients 
below  the  age  of  six,  eleven  died.  Between  six  and  ten  years  the  pr(.)guosis 
was  more  favorable, — twenty-four  cases  with  fifteen  deaths.  Between  the 
ages  of  ten  and  fifteen  the  mortality  seemed  to  increase,  as  out  of  thirty- 
four  i-ascs  twenty-three  were  fatal. 

Wlien  a  diftuse  peritonitis  devcloj)8  immediately  after  the  perforation  or 
first  onset  of  the  severe  symptoms,  the  prognosis  is  almost  uniformly  fatal. 
With  re|>orts  fourteen  cases  of  universal  ap])endicular  peritonitis,  with  two 
recoveries  and  twelve  deaths.  If  the  perityphlitis  becomes  localized  but 
suppuration  takes  place, — that  is,  the  aljseess  forms, — the  prognosis  depends 
upon  what  course  the  ab-scess  takes.  If  it  n|>ens  into  the  general  j^eritoneal 
cavity,  a  fatal  diffuse  peritonitis  results  (With,  two  eases).     Evacuation  of 
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tJieatiscMS  into  the  oeoum  is  more  favorable:  Bull  gives  ten  i-ad«s  with 
nine  recweries.     Di-mnie  reiwrfs  less  favorably,  however,  in  <'liildren  :  out 
of  his  six  cases  three  died.     Eva4.'uation  into  the  rectum  justifies  a  good 
juvgaoeis  (Bull).     Perforation  into  the  pleural  cavity,  causing  empyema,  is 
asuaily  falal,  and,  even  if  a  faMal  fistula  forms  {Tillmanus),  death  results 
Imlcr  fnin>  chronic  sepsis  or  exhaustion.      Perforation  into  the  bhuldcr  is 
&Ial  in  (Mie-half  the  cases  (Bull).     Evacuation  through  the  alKloniiual  wall, 
which  was  considered  by  Dupnytren  to  give  a  grave  prognosis,  is  now 
l4x>kwl  upon  in  a  different  light,  when  a  direct  outlet  for  the  pus  is  secured 
at  «u  curly  stage  of  the  disease.     It  may  be  justly  consideretl  a  triumph  for 
MrgiAl    interference  when  out  of  one   hundred  operations  recorded  by 
Noyes  tiu?  mortality  was  only   fifteen.     Tire  result  is  differ«>nt  when  the 
»liM«8  is  left  to  burrow  its  way  out  through  the  aUluniinnl  walls,  destroy- 
ing ti»nc  in  its  course.     Of  twenty-eight  cases  collected  by  Bull  eleven 
»«n!  fatal.     Pyajmia  causctl  death  in  six  out  of  si.xty-seven  cases  (Bull). 

Tbe  length  of  time  between  the  onset  of  the  severer  symptoms  and 

;  Ha  has  been  noted  by  Fitz,  who,  in  a  scries  of  one  laindiTd  and  seventy- 

AnW%  found  that  thirty-four  per  (vnt.  dii-d  witliin  the  fii>t  five  days,  fith'- 

Wrfwr^jent.  within  the  first  week,  thirty-one  per  cent,  in  the  stn-ond,  and 

wly  fiiur  i>er  cent,  in  the  third.    The  prognosis  is  unifunnly  favorable  in  the 

xlhaive  or  plastic  ap|M'ndicular  peritonitis  ;  but  it  must  be  rememlM?axl  that 

«&T  months  or  years  a  relapse  may  occur  in  the  shape  of  an  acute  fatal 

wnn  of  the  di.seasc.     In  the  hxal  apjK'udictilar  peritonitis  the  prognosis  is 

&vunble  when  the  acute  nymptoras  subside  in  a  few  days,  wlien  pain  and 

>me  limited  to  the  iliac  region,  and  when  the  ttimor  remains 

lually  diminishes  as  tlie  exudate,  whether  Hbriuous  or  purn- 

lort,  is  removed  by  absorption.     We  must  bear  in  mind,  however,  that 

mn tbe  ■naliest  induration  aroimd  the  apjK'ndix  or  caacum  is  a  source  of 

nwttot  danger,  and  that  the  grciitcst  tare  in  diet  and  regimen  is  noccssar}' 

(•■void  the  i)os»ibility  of  a  rekindling  of  the  dormant  inHamraation,  the 

ral  and  extension  of  whicli  might  prove  fatal  at  any  time. 

TREATMENT. 

Prophylaxis. — A»  the  disease  usually  commences  uncx|iectedly  in  pre- 
fvnttU  healthy  |>crsons.  it  is  impnssilde  to  do  much  to  pres-eut  an  attack 
"f  jXTityphlitis.  Regulation  of  the  diet  of  children,  w  as  to  prevent  the 
•tviiranlatiou  of  indigestible  substances  in  the  ap)>endix  or  ciecum,  should 
'"'taken  inf4» consideration.  Digestive distiirl)au«.vs,  especially  when  aecom- 
|«iii«l  by  ciJioky  pains  in  the  iliac  region,  nuiy  give  warning  of  a  c-oming 
■ttack.  The  utmost  care  should  be  taken  in  regulating  the  diet  and  the 
«Liilc  regimen  of  children  thus  aife<'ted.  Over-ciiting,  uvcr-oxcrtion,  ex- 
J*«ine  of  any  kind,  slmuld  be  avoided.  A  carefnl  rectal  and  abdominal 
^  •'umiualion,  in  narojsis  if  necessarj',  should  determine  whether  any  iu- 
lion  has  formcvl  around  the  a|)pcndij(,  that  the  care  and  precautions 
alially  necoasar;)'  may  be  resorted  to. 
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The  tirntmetit  of  a  developttl  perityphlitis  inflammation  is  as  yet  ii 
some  csdoiilia)  points  a  matter  of"  coutroversv.  Morton  insists  on  tin 
division  of  the  disease  into  a  pre-punileut  and  a  jKjst-piirulent  stage.  In  tl; 
first,  raedii'aJ  treatment  is  resorted  to ;  in  the  second,  operative  nieasu 
are  eniployitl.  In  the  pre-piirulent  stajre  tlie  main  eontroversial  qnestioaj 
is  whetlicr  tiie  howt'l  should  he  evataiated  when  the  eonstijmtion  exists,  oi* 
whether  alisolute  rest  of  the  intestines  should  he  aimed  at.  If  a  rartaint 
diagnosis  mn  be  made  Ix'tween  stereoreal  typhlitis  and  jjeritvphlitis,  the 
question  is  easily  solved,  and  cathartics  or  clysmata  will  be  as  beneficial  ia 
the  former  as  opium  or  morphine  in  the  latter  case. 

Opium  in  large  doses  is  reeomineuded  by  Stokes  and  Graves,  who  giv 
cliLldreu  one-fourth  of  a  grain  every  iiour  as  long  as  there  is  general  tender-! 
ness  over  the  altdomeu.  V^olz  strongly  insists  upon  tlie  opium  treatment,,! 
and  warns  against  cathartics  and  euemata.  It  is  generally  admitted  that 
tlie  great  mortality  which  existed  at  the  time  of  Yolz  has  been  cfnisiderably' 
lessened  in  later  years  by  the  opium  or  murphine  treatment.  MattersttK'k 
advises  absolute  rest  of  the  intestinal  eaual  in  all  eases  where  even  a  slight 
tenderness  and  swelling  exist  in  the  ilefi-eiefal  region,  and  says  tliat,i 
although  the  disease  may  appear  to  Ik?  tusiguifieaut.  it  must  be  combated, 
most  euergetic-ally,  by  absolute  rest,  liquid  diet,  and  opium  in  large  doses.. 
He  (-annot  warn  too  earnestly  against  any  attempt  to  relieve  ct>nsti{)ation 
by  cathartics  or  clysmata.  Hydrate  of  chloral  is  recommended  by  Silber-\| 
mann,  for  young  children,  in  preference  to  moq)hine.  He  gives  a  tea- 
spoonful  ever)'  two  or  three  hours  of  a  one-  to  three-pcr-cent.  solution. 

Purgativee. — Among  modern  authors,  Morton  insists  that  salines  and- 
enemata  should  Ix;  employwl  in  the  early  stage  of  the  disease,  to  keep  the; 
inflamed    intestine    free  from   accumulations  of  gas   and  faeces.     PeppeB 
recommends  liquid  citrate  of  magnesia,  reiieafcd  nt  short  intei^'als,  or  re~.\ 
pratetl  doses  of  calunicl  until  the  bowels  are  opened.     With,  on  the  other 
hand,  while  admitting  the  usefulness  of  laxatives  in  stereoreal  typhlitis  and 
the  early  stage  of  typhlitis,  Mnrns  ngainst  their  use  in  the  early  stage  of 
appendicular  peritonitis  or  [K-rityphlitis,  basing  his  argument  upon  the  factj 
that  the  twelve  fatal  cases  of  his  series  of  thirty  had  all  been  treated  at  tin 
beginningof  the  disease  with  castor  oil  or  enemata,  and  all  died  from  diffuso 
peritonitis.     All  authors  agree  that  purgatives  or  enemata  must  not  be! 
employed  in  the  develnjied,  acute  stage  of  a  local  or  general  appendicular 
peritonitis  or  jwrityphlitis.     When  the  }xitient  progresses  favorably,  resolu- 
tion is  taking  place,  and  pain  and  tenderness  have  disappeared,  mild  laxa- 
tives, alone  or  combined  with  opiates,  are  recommended.     Pepper  gives  the 
following  prescription : 


R  Pulv.  opii,  gt.  ii  to  iii ; 

Ext.  coIoc>-nth.,  gr,  xii  to  xvlil, 
Misce. 

Ft.  mnM.    Div,  in  pil.  xxiv. 
One  pill  every  three  to  fgiir  houra  until  Rction  of  bowels. 
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Enemata. — Monti  advocates  irrigation  of  tiie  intestines  with  water  or 
JboIIc  remedies  at  the  beginning  of  the  disejwo.  Balzer  reoDinnu'nds  elys- 
mia  when  constipation  exists.  Pepper  uses  a  tepid  non-irritatiiig  enema. 
Alattcrstock  will  use  enemata  only  in  the  later  stages  of  the  favumble  cases 
whfii,  as  is  rarely  flie  tase,  spontaneous  passage  of  the  Iwwels  has  not  taken 
|J«i'afti.T  the  discontinuance  of  tiie  tipiuin. 

LoceU  Depletion  or  Counter-Irritants. — In  the  acute  stage  an  ice-lng 
HJbm  foraentations  are  applied  over  the  iliac  fossa.  Matterstock  recom- 
wsds  a  small  ice-lMig  snsjK-nded  from  a  frame,  so  as  to  avoid  pressure  on 
the  ilxJomen.  With  believes  that  applic-ation  of  cold, — ice-bag  or  wet 
toweU, — although  it  lessens  pain,  protracts  or  prevents  the  formation  of 
Klheaons  around  the  place  of  perforation.  He  therefore  prefers  hot  ap- 
(iliati«)ns,  which  8e<'m  rather  to  iiivor  a  plastic  peritonitis.  Frw[ueat  appli- 
ations  of  mu.stard  i)lasters  or  turpentine  stupes  may  allay  i>ain.  Hull  and 
BilfBr  use  leeches.  Blisters  are  reooinmendeil  by  Balzer.  If  the  tumor 
dinppcars  slowly,  applications  of  blisters  f)r  tincture  of  iodine  are  useful. 
Vomiting  is  relieved  by  ice  or  carbonated  drinks  or  by  subcutaneous  injeo- 
tiuos  »f  moqihine. 

The  diet  in  the  acute  stage  must  be  liquid,  given  in  small  (piantities  at 
Aort  intervals.  Later  on,  when  the  jiaiu  and  acute  symptoms  have  sub- 
sdod,  solid  f<x)d  may  gradually  and  cautiously  be  given. 

The  convalescence  must  be  watchal  with  the  greatest  care,  as  relai)se  is 
«lw«ys  to  be  looketl  for,  and  as  intestinal  disturbances  on  slight  occasions 
utoommon  reminders  that  the  inflammation  is  only  dormant  and  may  be 
masei  at  any  time.  On  this  acc<.nint,  the  diet  must  lie  watched  carefully 
Sir  a  long  time,  the  bowels  kept  regular,  and  no  fiectil  accunniJations  allowed 
("take  place  Violent  bodily  exercise,  jumping  the  rope,  gymnastics,  cliil- 
B  games  involving  over-exertion,  expjsure  to  cold,  cold  baths,  swim- 
etc,  must  all  be  avoided. 

The  |>erityphlitic  abscess,  or,  as  it  is  termed  by  Morton,  the  post-piini- 
Iwt  ftage  of  ijcrityphlitis,  is  rapidly  passing  from  tlie  domain  of  internal 
orficiue  into  tliat  of  m<xlern  surgery.  There  can  l«  no  doubt  that  sjxjn- 
taiWMw  resolution  of  an  abscess  may  take  place ;  that  in  a  large  number, 
|*i)lial)ly  in  the  majority,  of  the  thirty-two  [X'r  cent,  of  Fitz's  cases  in 
wkicb  n's<}luti(m  was  the  outcome  of  ]>crforating  appendicitis,  pus  was 
jinKnt.  Consequcutly,  jx'rityplilitic  abs<'cs8  may  as  yet  be  daimcxl  to  some 
airal  by  internal  medicine  for  conservative  treatment ;  but  motiom  surgery 
to  have  proved  that  it  has  it  in  its  power  to  diminish  the  mortality 
disease.  It  is  therefore  timely,  in  closing  tiie  discussion  of  peri- 
'jpblitis,  to  take  up  the  question  of  its  surgical  treatment  by  operation. 


OPERATION. 

Introductory  Remarks. — .4bsccsses  of  the  right  iliac  fossa  had  Wn 
""•iswl  before  the  days  of  Dnpuytren,  when  fluctuation  made  the  presence 
*'f  pun  certain,  on  tlie  same  indications  as  abscesses  in  general.     The  open- 
VoL.  in  —20 
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of 


itypblitic  abscess  after  the 


come  i*ulx;nmnoous  sIkhiUI  no 
riie  iiicreasiug  knowledge  nt 


has  jx-netrateil  the  abcloiuiiiul 

to  tt'nnwl  an  oixration  for  ]>cri- 
typhlitis.  The  increasing  knowledge  of  the  j^wthtilogical  details  of  tlje 
course  of  tlie  disease,  the  dangers  apt  to  arise  during  its  course  at  a  ]KTiod 
long  before  fiiietimticM]  could  ite  detecte<l,  and  the  cases  where,  according  to 
the  anatomical  condition,  Hiictuation  would  not  be  pix'sent,  gave  an  impulse 
in  the  direi-tion  of  early  operation  when  either  tlie  localized  peri-caecal  or 
pcri-ap[K'udieular  collection  of  pus  had  Ix-en  diagnosed  by  the  presence  of 
a  tumor  or  swelling  or  iwal  tenderness  and  the  other  symptoms,  or  wherei 
gencml  jrcritouitis  from  perforation  or  other  i-anscs  had  wt  in.  We  thus 
distinguish  between  the  operation  on  localized  suppurative  peritonitis — that 
is,  perityphlitic  al)scess — and  the  oj)enition  fordift'iise  perforative  peritonitis. 

OperatioD  for  Perityphlitio  Abscess, — The  first  olycct  of  ojx-rative 
interference  iu  such  cases  is  to  evacuate  the  pus  by  incision,  or,  in  addition 
to  evacuation,  to  attack  the  primary  cause  or  seat  of  the  disease,  the  perfo- 
rate<l  apjieiidix  or  cax>um,  in  order  to  close  the  perforation  in  the  intestine. 
The  first  of  these  indications  was  naturally  the  first  to  be  acted  upon.  Thei 
first  operation  of  this  kind  was  made  by  Prof  ^\'ilhl^l  Parker  in  1843. 
As  his  second  case  was  not  published  until  1867,  it  nuiy  bo  said  that  Dr. 
Hancock,  of  London,  who  opemtetl  in  1848,  and  advoi-ated  the  operation 
in  the  same  year  in  the  London  Medical  Gazctie,  was  the  originator  of 
the  ojieration.  Hancock's  proposal  was  not  adojited,  however,  and  the  old 
conservative  metho<l  was  jK'rsisttKJ  iu  until  1867,  when  W'illai-d  Parker  re-^ 
polled  four  cases,  with  three  recoveries,  treated  by  incision  above  and  jiar-» 
allel  with  Poui>art's  ligament  to  the  transversalis  fascia,  which  was  theo 
divided  upon  a  diri-ctor  and  the  pus  c%'aeuated.  Prior  to  Parker's  article, 
Gurdon  liuck  advocated  operating  before  fluctuation,  by  making  au  extra« 
peritoneal  outlet  for  the  matter  below  the  outer  lialf  of  Poupart's  ligament, 
6<^)  ns  to  get  behind  the  iliat;  fhseia  aud  thus  avoid  the  peritoneum, — theojierw 
ation  lieiug  almost  subcutaneous.  Dr.  Parker's  article  and  advocacy  had 
such  anefii'ct  upon  early  incision  that  Dr.  Noyes  in  1882  was  able  to  re« 
port  one  hundred  and  nineteen  operations,  with  a  mortality  of  only  alK>ut> 
sixteen  per  cent.  How  little  the  opemtion  had  Ix^cn  resorted  to  outside  of 
the  Unitc<l  States  may  be  seen  fn.tm  the  statement  of  Matterstock  in  1880,, 
who  savs,  "  How  much  aid  in  the  treatment  of  the  earlier  stages  of  peri- 
typhlitis ojwrative  interfeivnce  can  give  cannot  yet  be  told,  as  the  cases  oq 
record  are  so  few."  i 

Aspirniion  «•»  a  Curallvf  Measure. — Xoyes  mentions  seven  cases,  all  of  ij 
which  recovered  ;  but  in  five  a  subsetjuent  incision  was  required  later.  One 
was  a.spirat«l  through  the  rectum.  As  a  curative  measure,  aspiration  is  not 
to  be  rw^minieiideil. 

IjOfatiitcf  the  AhHccnit  hi/  Mams  of  the  Anpimlor- Needle. — The  pain,  tea 
dcrness  of  the  alxlomiual  musi'les,  and  tym[)anites  may  make  it  impns.«ible' 
ti  IcK'ate  even  a  timior  witiiont  narcosis,  for  which  iu  chihlren  clihiroform 
sliordd  be  used.    The  tumor  may  be  oedema  or  infiltration  for  the  most  part^ 
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I  itdading  a  snudl  amount  of  ptis,  in  a  small  focus  or  a  long  or  flat  cavity. 
iTIitu,  to  locate  the  piis-cavity,  a  fine  aspirator-uecdle  has  been  used.  Opin- 
ngidiffer  very  widely  as  to  the  advisability  of  this  prfx>p<iure.  As  a  valu- 
PKwi  to  diagnosis,  Noycs  leaves  the  needle  iu,  uiid  c-utsduvt-n  u(K)U  it  as  a 
Ipiide.  This  is  also  recommended  by  Gurdon  Buck,  W.  T.  Bull,  and  Weir. 
Bnnsold  advises  the  eventual  use  of  i^utiuus  aspiration.  Sands  gives  an 
HBjiMUic  w-arniiig  against  the  use  of  the  exploring-iieedle  at  a  very  early 
Ipmnd  of  the  disease,  as  it  might  pass  through  a  healthy  peritoneal  cavity, 

w  thn>ugh  the  intestine  into  the  pus-cavity,  and,  when  withdrawn,  lausc 

infeitive  diffuse  peritonitis.      Even  at  a  later  stage  of  the  disease  this  might 

iik(  place  if  the  puncture  were  made  in  front  of  the  tumor.  Tiie  time- 
[  konorfd  procedure  of  leaving  in  the  needle  when  pus  has  been  detected,  and 
ipBing;  down  upon  it  as  a  guide,  must  l>e  trarried  out  cautiously.  When  the 
EWPperitoncal  «ivity  is  encountered  over  the  tumor,  tiie  neetUe  should  be 
I  titLflrawn  and  further  incision  postponed  until  adhesions  have  formed. 

Tlie  wound  should  W  packed  with  ifxloform  gauze,  and  the  tear  in  tlie  j)eri- 
iNi?am,  from  the  movements  of  the  needle,  suturetl.  Lauge  found  in  an 
PPHttion,  aAer  the  usual  incision  into  the  free  peritoneal  cavity  over  the 
f  titmor.  ihat  it  was  covered  with  omentum.  He  closed  the  jicritoneal  open- 
I  inj,  aiid  iijiencd  the  abscess  more  laterally  where  the  jteritoneum  of  the 
I  iWominal  wall  was  adherent  to  the  tumor.  The  patient  made  a  gixxl  re- 
I  mvere.  Smith  states  that  the  use  of  the  exploring-needle  is  liable  to 
UBHW  objetfions  and  dangers,  and  that  it  is  not  a  useful  addition  to  our 
PtBtoof  di^nosis.  Ransohotf  sijys,  "  PljR"e  nut  your  faith  in  ex]>liifatory 
f  piiDrtDrw."  Morton  declares  that  "  the  aspirator-needle  must  never  be 
UliJ,  for  if  it  df»es  not  find  pus  we  cannot  be  sure  that  none  is  present, 
P^BK  its  own  dangers  are  not  inconsiderable.     Iu  tlicse  cases  it  is  a  poor 

iade«|incially  unsafe  diagnostic  measure." 

Wrifr  of  Inriidon. — 1.  ,\bovc  and  jiarallel  to  Poupart's  ligament,  usually 

•Hoolw  half:  Hancock,  Parker,  the  great  majority  of  operations  (Noyes), 

'tDtn  four  to  six  inches  long. 

2.  Transverse  incision  above  and  along  the  crest  of  the  ilium  :  Bonte- 
I ««,  Hadden  (curvilinear). 

3.  At  the  summit  of  the  tumor:  Parker,  Gibney,  Vandcr  Veer  (nearer 
themwliaii  line  than  1  and  2). 

Verti<"al  incision  over  the  caicum  is  the  Ix-st,  bet^ause  it  affortls  the 
[access  to  the  prcsumalily  disea-sed  parts  (.Sands,  1888).     It  is  prefer- 
lian  la|)arotomy.    Tiie  surgeon  must  know  at  the  outset  whether 
form  la|)arotomy  or  incision  of  the  abscess. 
Ijolrral  Lnparrtlovii/. — In  six'aking  of  lapsirotomy  for  perityphlitis,  fieri- 
[J.TiUitk!  nbflcefis,  or  local  [Kri-aa-nl  purulent  [XTitonitis,  it  is  important  to 
ui/j'  the  fact  that  the  genenil  iK'ritiineal  cavity  is  healthy,  guardtxl  as 
limiting  adhesions.     It  is  understood  also  that  by  the  term   lajta- 
"Mny  is  mcJint  the  ojwration  by  which  the  abscess  is  rcachtxl  through  this 
\\y  peritoneal  cavity.      It  might  be  termed  iulra-peritoneal  ojxjratioD 
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for  {jerityplilitic  abstK«s.     As  a  lateral  longitudinal  iucision  over  tLe  csecii 
is  the  only  one  that  gives  ready  axx'ess  to  the  appendix  and  its  surroundiu: 
and  tlmt  jK-rmits  elosinf;  of  perforations  in  the  appendix  and  cseeum, 
removal  of  the  ajipeudix,  it  is  important  to  know  if  this  incision  can 
mule,  whether  a  healthy  jieritoneal  cavity  is  oj>ened  or  not,  and  pus*  evaci 
&tcil  and  drained  without  infeetioii  of  this  healthy  peritoneum  and  coni 
quL'ut  fatal  jjeritontal  sepsis.     Ilotuans  rwx»rd3  the  first  su<H'essfiil  case  ol 
this  kind.    A  boy  eleven  years  of  age  had  pain  in  the  iliac  r^ion  for  fi 
days ;  was  in  bed  three  days  ;  dulness,  tenderness  in  right  iliac  fossa ;  m 
swelling;  pulse  120,  tenij)erature  102,4°  F.     Incision  was  made  half  aii 
inch  anterior  to  the  spine  of  the  ih'nm.     After  opening  through  the  abdomM 
nal  wall,  loops  of  healthy  intestine  showed  in  the  wound.     On  parsing  tha 
finger  below  and  behind  tJie  presenting  loops,  deeper  loojjs  were  found  ag^ 
ghitinated  with  reoent  exudate  of  adhesive  inflanimation,     Sej>arating  thestt 
with  the  fingers,  a  cavity  was  o))cued,  from  which  two  onnees  of  fetid  pua 
welhul  u]).     As  far  as  possible  the  abscess  was  emptied,  and  the  pus  prw 
vented  from   running  iu   among  the  coils  of  intestine.     A  double  rubl 
drain  was  introtlueed  into  the  pus-cavit}',  and  the  abdominal  incision  cl 
around  the  projecting  end  of  the  tube.     There  was  a  free  discharge  froi 
the  tul>es  for  two  weeks;  tein|>erature  varicil  from  99°  to  102.9°  F.     Tb 
[Mitient  was  out  of  bed  iu  three  ^veeks  after  the  operation.     No  exploratorjs 
puncture  was  made  before  the  operation 

It  would  be  dangei-ous  to  arrive  at  general  conclusions  from  a  singl 
case.     Many  unpuljlished   fatal  ca-ses  of  this  kind  undoubtedly  exist,  a0, 
in  my  own  ex]>erie 
dangerous  to  diui 

lieyond  the  power  of  surgery  to  prevent  infection  along  the  outside  of  th^ 
drainage-tube.  When  pRietieablc,  and  wjien  it  has  been  seen  that  the  lateral 
incision  leads  into  the  lieaJthy  pc>ritoneal  cavity,  it  will  be  safer  to  close  the! 
opening  without  penetrating  into  tJie  aljswss,  and  try  to  reach  it  at  auothoi; 
point  where  adhesions  to  the  wall  have  already  formed,  as  has  alrea«ly  bcei 
stated  in  the  consideration  of  Ijsinge's  tase. 

Mffh'an  iMpnrofomii. — Iji]iartitoniy  in  the  linea  alba  has  been  resorte<| 
to  with  success  by  Hoffman,  in  the  case  of  an  adult  woman.  At  the  lie' 
ginning  of  the  second  week  of  the  disease  the  pulse  was  128,  with  high 
temj>erature  and  alxlnminal  tenderness.  A  median  incision  was  made  and 
the  ca?cnm  fotmd  adherent  to  its  surroundings.  After  separating  the  adh&; 
sions,  two  ounces  of  fetid  pus  were  found  around  the  disfvlore*!  eieeum  ;  tha 
api^ndix  was  almost  burie<l  in  jK-lvie  tissue,  and  was  afterwards  removi 
Tlie  pelvis  was  washed  out,  no  antisepti<'S  being  used,  however,  and  a  rubl 
drain  inserttni  thnnigh  the  altdominal  wound,  which  was  elose<l  arou 
the  tube.  The  stitches  and  drain  were  remove*!  on  the  tenth  day  ;  on  th( 
twenty-fourtli  day  the  juitient  was  out  of  be<l.  She  had  jiaiu  for  two  ytai 
which  ceased  upon  the  remtival  of  the  appendix. 

As  stated  above,  a  lateral  incision  is  ahvays  preferi-ed,  on  account  of 


ipiiljlished  fatal  ca.ses  of  this  kind  undoubtedly  exist,  ad 
erienee,  for  instance,  in  a  ln>y  six  years  old.  It  is  alwa\'a 
liu  an  al)s<'i'ss  througii  a  healthy  j)entoneal  lavity,  as  it  ifl 
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|^B>  to  the  diseased  appendix  and  its  surrutuidings,  and  affurds  a 
'  airrot  it>nte  for  draiimgf  than  the  uiodiuii  l:ipiiri)tMnjy,  which,  how- 
ever, is  preferable  tu  latcml  incisiun  in  cases  lA'  ditl'iise  jHTitonitis, 

Operation  for  Diff'it.tu:  General  PeritonUiK. — I>aparutomy  niu^t  be  resorted 
tn,  kkJ  at  as  early  a  periiKl  as  possible,  when  the  peribidiitis  lias  no  toiideucy 
V)  limitation,  but  steadily,  qniokly  or  slowly,  sprrads  vmtil  finally  the  en- 
tin  peritoneal  cavity  is  involved.  On  this  (juestiim  there  is  no  discusi>ion 
MKing  authors.  If  the  i>eritonitis  can  l>e  intercepted  on  its  progressive 
iiarph  fn»m  the  iliac  fossa,  while  as  yet  only  a  portion  of  the  territorj'  is 
inflanicil,  s«j  mnch  the  l)etter  for  the  iMtient.  Wc  have  the  choi<K;  between 
lateral  and  median  incision,  the  former  giving  better  access  to  the  aj)pendix 
ind  rjTcum  for  o|)erations  on  tlieni,  t!ie  latter  aH'onling  freer  act^^ss  to  the 
pnenil  peritoneal  cavity  for  di:*in  feet  ion  and  removal  of  tlie  fluid  exudate. 
Ixileral  Lnparotomy. — The  first  successful  case  on  ret.'ord  of  lateral  lap- 
indiHuy  in  a  coniraencing,  spreading,  and  inilimitHl  |x'ritonitis  was  reported 
li)  Sands  in  1888.  The  ]tatient,  a  boy,  forty-eight  hours  af\er  the  onset 
of  the  disease  Imd  pulse  130,  temperature  101.6°  F.,  respiration  32.  An 
ittiniun  was  made  to  the  parietal  jieritonetim,  which  was  thickened  and 
opxiiie.  The  introduction  of  the  iiyp<Klerniic  needle  revealed  pus.  A  free 
iniision  into  the  peritoneal  cavity  was  made,  and  a  little  air  and  an  ounoe 
of  fetid  pus  escaped.  Both  the  parietal  and  the  visceral  {)eritoueuni  on  the 
•DMini  and  the  .'^niall  intestine  were  covered  with  jius  and  rec-cut  exudate. 
Therv  wore  no  adhesions  limiting  the  spread  of  the  jn'ritonitis,  and  some 
wkof  small  intestine  came  out  through  the  wound.  Through  a  prfora- 
ti<m  in  the  appendix  three  fanal  coufretions  escape*].  The  edges  of  the 
Kjwiiug  were  trimmed,  and  the  opening  was  closed  by  interrupted  silk 
•utUMS,  The  abdominal  cavity  was  irrigated  with  warm  water,  and  then 
•fringed  out  with  half  a  pint  of  one  to  one-thousmd  corrasivc-sublimnte 
H'lutiim,  The  wound  was  only  jiartially  ehised,  the  remainder  being  [lacked 
*illi  iodoform  gauze  reaching  down  between  the  coils  of  small  intestine. 
Kodrainage-tulie  was  uschL  Antiseptic  dres,sing  was  applied  and  lefl  on 
(urtwo  days,  immediate  improvement  followed,  and  an  uninterrupted  and 
wmpli'ie  recovery  took  place. 

A  locwt  brilliant  proof  of  thesucvcss  of  early  la|mrotomy  in  perforation 
rfthe  (wcum  has  been  given  by  McMurtry.      The  jwitient  Wiis  a  young 
jAysicJan,  in  whom  the  recurrent  attacks  of  jmin,  and  finally  the  swell- 
Wig  ia  lh(«  right  iliac  region,  presented  the  usual  .symptoms  of  the  onset  of 
f^rilyphlitis.     An  intc-stinal  hemorrhage  of  thirty-two  ounces  marked  the 
wpiiuiiig  of  a  spreading  diffuse!  peritonitis,  which  rapidly  develo|>e<l,  and 
"le  ojieration  was  j>erf()rmed  after  twent>--fonr  hours,  at  the  b^inning  of 
I  WlapBC     A  lateral  incision,  four  inches  iti  length,  (n'er  the  ctecum  revealed 
1  •oitc  peritonitis  on  the  loojw  of  the  surnuitiding  small  intestines,  which  were 
jKiilitd  aside  with  sixinges,  and  the  crjp<Mim  lifUti  out  of  the  wound.     On  its 
|*iit('rior,  external  surface  were  two  gangrenous  perforations,  resj)ectively  an 
"idi  ami  five-eighths  of  an  inch  in  diameter,  through  the  lai^er  of  which 
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a  frve  escape  of  fsecal  matter  had  taken  place.  The  edgrs  of  tlie  perfi 
were  trimmed  with  a'issors  and  united  with  I^cmljert  sittiirea  of  sil 
iliac  fossa  was  washed  out  with  one  to  forty  carlxjl it-acid  sultitiqg. 
large  rubber  drainage-tube  was  inserted  deeply  into  the  fussa.  I^ 
improvement  followed.  The  drainage-tube  was  removed  in  two 
with  Buijsequent  perfect  recx>ver}% 

The  removal  of  the  perforated  appendix,  with  the  iKrrmanenfl 
of  its  proximal  jwrtion,  would  imtiirally  seem  to  Ik'  an  important  step 
modern,  radical  operation  for  perityphlitis,  inasmuch  as  it  prevent 
tinuc-d  ffEcal  extravasation,  facilitates  the  rapid  dfjsure  of  the  cavit 
does  away  with  a  permanent  fsecal  fistula.  The  diseased  appendix  ha 
removed  in  a  number  of  instances  in  later  years,  by  Sands,  Breuner, 
man,  and  others.  Morton  advises  its  excision  in  any  case,  es|)eci8lly 
fonnd  inflamed  or  perforated  during  the  operation  for  jwrityphlitis, 
we  have  the  opportunity.  There  is  little  doubt  tliat  its  extirpation 
these  circumstances  is  desirable;  but  it  is  not  always  easy  to  accumplis 
in  by  no  means  certain  that  the  api^endix  will  present  in  the  wound 
cision,  or  tiiat  the  caecum  will  be  sufficiently  movable  to  be  brougi 
through  the  abdominal  wound,  so  as  to  i>ermit  of  ea^iy  access  and  i 
tion.  In  most  of  these  cases  the  appendix  is  bound  down  by  adhesi 
the  bottom  of  the  deep  absci-s^-cavity,  wiierc  unnecessary  manipu 
should  be  avoided,  for  fear  of  oj>ening  into  the  general  (KTituneal  < 
Thus,  as  a  rule,  we  shall  have  to  contcut  ourselves  with  the  evacuatioij 
fill  washing  out,  and  drainage  of  the  pori-caK-al  collection  of  pus,  with 
seeing  the  di.soa.scd  ap|xmdix.  But  when  the  diseased  ap|)endix  is 
should  1)6  removed,  and  its  proximal  end  cli>s<xl,  not  by  ligation,  w 
been  successfully  done,  but  by  invagination,  and  Lembert  sutures  i 

Medinn  lapnroionn/  has  lx>en  resorted  to  in  a  number  of  cases 
peritonitis  from  perforations  of  the  apjicndix.     As  a  last  resoi 
only  hope  in  this  de8|)erate  condition,  the  operation  is  imiforml/ 
justifiable,  alfhougii  the  ))n)spect  of  success  is  small.     In  twciv 
collected  from  the  literature,  the  mortality  was  nearly  nincty-twi 
A  boy  of  eighteen,  af^cr  swallowing  cherry-stones,  was  o|)erati 
the  eighth  day.     Fetid  fiecal  pus  was  found  in  tiic  [M'ritotitn 
abundantly  on  the  right  side.     A  one  to  two-thousand 
was  used  for  the  irrigation  of  the  jieritoneal  cnvit 
ployed.     In  cases  of  this  kind  operators  have 
ably  this  proce<lure  was  wise. 

It  is  jKiseible  that  even  in  this  desporat 
saved  by  early  operation.     From  Fit/'s  statii 
per  cent,  of  the  patients  with  perforating  a' 
five  days.     To  save  some  of  these,  <>|»erat 
early  as  the  third  or  even  the  second  <lay. 
nosis,  however,  and  the  ho|M'  of  liniilati 
Iwrricr  in  the  way  of  early  operation. 
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a  free  escape  of  ftecal  matter  Ijad  taken  place.  The  odj^-s  of  tlie  perforation 
were  trimmed  with  si'iasors  and  unitoti  witii  IvomlnTt  sutures  of  silk ;  the 
iliac  fossa  was  washed  out  with  one  to  forty  carlwl it-acid  solution,  and  a 
large  rubber  drainage-tube  was  inserted  diH'pIy  into  the  fossa.  Immediate 
improvement  followed.  The  drainage-tube  was  removed  in  two  weeks, 
with  8ul)sequeiit  perfect  recoverj'. 

Tile  removal  of  the  jjerforatcd  appendi.x,  with  the  ixrmanent  closure 
of  its  proximal  portion,  would  naturally  seem  to  be  an  important  step  in  the 
motlcrn,  nidical  oj>erati()n  for  jKrityphlitis,  iniwmuch  as  it  prevents  c<iu- 
tinucd  firc«l  extravasation,  facilitates  tlic  rapid  duenre  of  the  cavity,  and 
does  away  with  a  permanent  fscal  fistula.  The  diseased  appendix  has  been  I 
reniovt>d  in  a  numljcr  of  instani-es  in  later  years,  by  Sands,  Brenner,  Hoff- 
man, and  others.  Morton  lulvises  its  excision  in  any  case,  cs|)ecially  when  , 
found  inflamed  or  perforated  during  the  ofMration  for  jjerityphiitis,  while  f 
we  have  tlie  opj^iort unity.  Tliere  is  little  doubt  that  its  extirpation  under 
tliesccirL'umstances  is  desirable;  but  it  is  not  always  easy  to  awomplish.  It 
is  by  uo  means  certain  that  the  a])j)endix  will  present  in  the  wound  of  in- 
cision, or  that  the  caecum  will  be  sufficiently  movable  to  be  brought  out 
tlirougli  the  al)dominal  wound,  so  as  to  iierniit  of  ca.'*y  access  and  inspec- 
tion. In  most  of  these  cases  tiie  appendix  is  bound  down  by  adhesions  at 
the  bottom  of  the  deep  abscess-cavity,  wliere  unnecessary  manipulatiomt 
should  Ix!  avoided,  for  fear  of  ojiening  into  tlie  geueral  |H'ritoncal  cavity. 
Tims,  as  a  rule,  we  shall  have  to  content  ourselves  with  the  evacuation,  t«re- 
ftil  washing  out,  and  drainage  of  the  peri-«ecal  collection  of  pus,  without  even  I 
Bei'iitg  the  discasotl  apjx'ndix.  But  when  the  diseased  ap|)endix  is  accessible  it 
should  Ix;  removed,  and  its  proximal  end  clos4'd,  not  by  ligation,  which  has 
been  successfully  done,  but  by  invagination,  and  Lemltert  sutures  if  jxissible. 

AMhn  lajyirotnmy  has  l)een  resorted  to  in  a  number  of  cases  of  diffuse 
peritonitis  from  {R'rfbrations  of  tlic  apiiendix.     As  a  last  re3<.>rt,  and  the 
only  ho|K'  in  this  di-sjierate  iHindilion,  the  ojwratiou  is  nnilbrnily  considered 
justifiable,  although  the  prospect  of  success  is  small.     In  twelve  operations  ■ 
collw^ed  from  the  literature,  the  mortality  was  nearly  ninety-two  per  cent. 
A  Ixty  of  eighteen,  afVcr  swallowing  cherry-stones,  was  operated  upon  on 
the  eighth  day.     Fetid  fretal  pus  was  found  in  the  peritoneal  cavity,  mora  ■ 
aljundantly  on  the  right  side.     A  one  to  two-thousand  6ul)Iimafe  solution 
was  usi"*!  for  the  irrigation  of  the  ix-ritoncnl  cavity.     No  drain  was  em- 
ployed.    In  cases  of  this  kind  operators  have  usually  drained,  and  prob- 
ably this  procedure  wa.s  wise. 

It  is  possible  that  even  in  this  desjxrate  etindition  more  lives  might  be 
saved  by  early  operation.  From  Fife's  statistics  it  ap))eai's  that  thirty-four 
jier  <'cnt.  of  the  patients  with  perforating  appendicitis  died  during  the  first 
five  days.  To  save  some  of  tliese,  o|)eration  might  have  lM?en  necesBarr  as 
early  as  the  third  or  even  the  second  day.  The  difficulty  of  ptisitivc  diag- 
nosis, however,  and  the  hope  of  limitation  of  the  peritonitis  may  pa>^x•  a 
barrier  in  the  way  of  early  o]>eration. 
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II.  LATERAL   LAPAROTOMY  FOR  ABSCESS. 
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III.  LATERAL  LAPAROTOMY   FOR  PERITONITIS. 
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IV.  MEDIAN  LAPAROTOMY  FOR  PERITONITIS. 
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IV.   MEDIAN    LAPAROTOMY   FOR   rKRITONXTIS— (Owiimua/). 
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CONGENITAL  ABNORMALITIES  OF  THE  IN- 
TESTINE. 


ABNORMALITIES  OF  THE   SMALL    INTESTINE. 

C<»!»OENiTAL  malformations  of  the  small  intestine  wxur  witli  raiu'li  less 
fwjaenw  than  those  of  the  rectum  and  anus.  E.  Tlieremin,'  who  has  eare- 
fiillv  investigated  this  subject,  states  that  at  the  Vienna  Foundling  Hos- 
ptal  only  two  cases  of  cf)n;i;ctiital  occhision  of  the  small  intestine  were 
fKflrtltxl  among  111,451  jKitients,  and  that  at  the  St.  Petersburg  Foiuid- 
ling  Hospital  only  nine  examples  of  this  niulformation  were  observed  in 
UO,000  children ;  in  the  Foundling  Hospital  of  Mose<jw  and  Prague  no 
fctt  were  retarded. 

Al»ence  of  the  whole  or  a  hr^e  jwrtion  of  tlie  small  intestine  is  gen- 
Wllv  mot  with  in  ^-(levohnKfl  aco)>lialir  tnonsfers. 

O^ngenital  oochisiou  of  the  small  intestine  tKvnpies  most  frequently  the 
duadeoum  near  the  point  at  which  the  bile-duct  and  the  jmncrwitic  duct 
open,  or  at  the  point  where  the  dinxlcuuni  Hccnrncs  jejunum  under  the  trans- 
''■«'»  mesocolon;  malformations  of  the  ileum,  also,  may  exist  at  any  ytov- 
^  of  its  length,  but  arc  most  common  nwir  the  ileo-«ecal  valve,  or  a 
•nrt  distance  above  it,  where  the  ductus  omphalft-mescutericus  is  given  off. 

Tlie  malformation  may  consist  of  a  stenosis  or  atresia  of  the  gut;  or  the 
••owp!  may  terminate  in  a  cul-de-sac  at  the  point  of  obstruction,  lieyoird  this 
point  again  beginning  in  a  cul-de-sac,  and  the  remaining  (wrtion  of  the  in- 
^iir  may  Ik?  well  doveiojxHl ;  or  tlie  Imwel  may  have  a  diverticulum  given 
^wiiicli  attaches  it  to  the  al)<l(»minal  walls,  and  this  may  c-oiitain  a  fistula 
optning  upon  some  [lortion  of  the  bmly  ;  the  deformity  may  also  consist  of 
•oaiinomial  shortness  of  the  intestinal  cjinal. 

i3odcnhamcr  *  mentions  cases  iu  which  both  the  rectum  aud  the  colon 


*  Doulcohe  Zeititchrifl  fur  Chinirgie,  1877,  Bd.  viii. 

*  CongeniUl  Malfurmutiuni  of  the  Itectum  and  Anus,  p.  290. 
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were  wanting  and  the  small  intestine  terminated  at  the  umbilicus,  in  the 
iliac  fnssij,  or  iil  stunc  |xirtlou  of  the  surface  of  the  aUlnnien. 

Mr.  II.  Tliriiiias '  i-eport^s  the  (ase  of  a  (.'hild  who  livixl  four  days,  in 
whom,  upon  jM)st-mortem  examination,  there  was  found  a  congenital  ab- 
sence of  the  jejunum,  the  ileum,  and  a  larjj^e  |iortii>n  of  the  colon.  In 
this  case  there  was  no  trace  of  any  portion  of  the  8mall  intestine  except 
the  duodenum,  nor  of  the  ctecum,  uor  of  the  ascending  or  tran.sverse  colon. 
The  desK-endinp;  colon  commenced  by  a  blind  extremity,  which  lay  in  front 
of  the  left  kidney  and  was  contitmed  as  a  sigmoid  flexure  to  terminate  in 
the  \'agina. 

Holmes'  mentions  two  cases  of  congenital  occlusion  of  the  small  intes- 
tine in  wliich  the  diagno.sis  was  satisfactorily  established,  and  Theremin* 
also  reports  a  numlxr  of  cases. 

A  case  illustrating  this  form  of  congenital  malformation  of  the  small 
intestine  i.s  reiwrtrtl  by  Dr.  W.  Craig,'  in  whieli  the  autojisy  in  the  case  of 
a  child  who  Itvetl  seventy-two  hours  showed  an  oltstniction  of  tlie  small  in- 
testine at  the  upper  fifth  of  the  ileum.  The  intestine  was  distended  above 
the  point  of  olwtruction,  and  upon  o]ieiiing  the  lK>wel  it  was  found  that  it 
ended  in  a  cul-de-sac  ;  further  examination  of  the  gut  beyond  the  j>oint  of 
obstruction  showed  that  tiie  intestine  Itegan  in  a  cul-de-sac,  and  the  inter- 
vening sjia<je  between  tliese  two  jwuches  was  occupied  by  a  band  of  fibrous 
tissue.  The  gut  behnv  the  obstruction  contained  meconium,  and  tlie  colon, 
rectum,  and  anus  were  well  develoiK-d.  Mr.  W.  Thomas*  reports  a  some- 
what similar  case,  in  which  tlie  jejunum  terminated  in  a  cul-de-sac  at  a 
jvoint  tliirty-two  inches  from  the  pylorus.  In  these  rases  it  was  remarked 
tfiat  if  the  continuity  of  the  iutcstiual  ciinul  had  ever  existed  it  must  have 
been  very  early  in  fcetal  life.  Dr.  J.  F.  Goodhart'  reports  the  case  of  a 
child  who  diiil  four  days  after  Iiirtli,  in  wliom  the  intestine  beyond  the 
duodenum  was  contracte<l  to  tlie  size  of  a  goose-quill. 

Among  the  congenital  malformations  of  the  small  intestine  may  be  men- 
tioned that  wjiulition  known  as  Meckel's  diverticulum,  which  consists  of  a 
cylindricid  or  flask-sliaiicd  afipeudage  attaclied  to  the  ileum  alxiut  a  metre 
or  more  alwve  tlie  iIeo-t"<ecul  valve :  it  is  a  remnant  of  the  omphalo-mcson- 
teric  duct,  and  it  may  owur  in  a  variety  tif  fornis.^ 

Its  presence,  acconling  to  Biirh-Hirschfcld,'  is  to  be  regaixled  as  due  to 
an  ari-est  of  deveh)praent  of  the  Ixnvel  in  one  of  its  steps,  and  the  frajucucy 
of  its  occurrence  is  variously  estimated.     Osier'  mentions  the  presence  of 


•  British  Medical  Journal,  1884,  p.  111. 

•  SurcifHl  nUctuip*  of  Children,  p.  180.  '  Loc.  cit 

•  K<liriliurgh  Medical  Joumnl,  vul.  xxrii.  p.  146. 
'  Briti^i  Medioil  .l.nirniil,  November  18,  1886. 

•  TnuisactinnK  "f  llio  L'mdon  Pathological  Society,  vol.  xxxi.  p.  114. 
'  Ziegler's  Pathnlnfry,  s«ct.  i.  p.  278. 

"  Piitholojjische  AnaUmiie.  !^.  868. 

»  lnte«tinii1  Diverticula,  Annal*  of  Anatomy  and  Surgery,  vol.  iv.  No.  v.,  Novem- 
ber,  1881. 
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cases  of  tilts  maiformntioD  in  five  liiindred  aud  eighty  post-mortem 
enminatioas ;  Treves'  found  no  ease  of  it  in  one  hundred  autopsies. 

In  tlie  most  marked  form  of  tliis  inal formation  tliere  exists  a  fissure  'n 
tJKsUIomiiml  walls  a)x>vc  the  umbilicus,  tiiroiiuii  wliicli  the  ileum  opens 
ami  th(t>ugh  whieli  faeces  estape ;  the  bowel  below  may  be  narrower  than 
normal.  In  other  cases  the  ileum  may  communicalo  diret^tly  witli  the 
nmliilictd  opening  by  means  of  a  patent  oiuplialo-mcscnteric  duct,  the  bowel 
Wow  bein^  well  develoi>etl :  two  cases  of  this  nature  are  reiwrted  iu  Guy's 
Hiiji|>ital  Re|H>rt  for  1843.  In  another  variety  of  this  malformation  the 
vwilral  fissure  may  be  dosed,  and  a  blind  process  of  the  ileum  may  be 
»nadied  to  the  umbilicus  by  means  of  a  fibrous  cord,  the  remains  of  the 
obliterated  omphalo-mesentcric  duct. 

Another  form  of  this  defect  manifests  itself  by  tlie  presence  of  a  R'<ldish 
taraor  covered  by  raucous  membrane,  occupying  the  position  of  tlie  iinibiii- 
tw,  which  has  been  variously  described  by  different  aiitliors.  Holmes 
ifetks  of  it  as  a  icartif  tumor  of  Ihc  umhllirui,  Pciirce-Gould  terms  it  con- 

^gailnl  mucoun  poli/piin  of  the  um/jilk-ujt,  and  it  liiw  been  dcscrilK-d  ijy  otlier 
wrilers  as  adenoma  of  the  vmbUlcim.  In  structure  it  is  similar  to  the  mucous 
Knhmne  of  the  intestine. 
*  In  this  connection  should  [>c  meutioued  those  structures,  closely  allied 
to  cot)genital  diverticula  of  the  intestine,  known  as  entero-cydomata,  which 
Ctciiised  sacs  fiUetl  with  liriiiid  and  exhibiting  tiie  same  structure  as  the 
%ll»<(f  the  bowel.  Two  forms  may  be  distinguisliwl :  (1)  cysts  due  to 
olxtniction  and  sai-eidation  of  portions  of  an  otherwise  normally  developed 

I  intestine;  (2)  cysts  due  to  some  abnormality  of  development  in  the  fcetus. 
Tlicw  latter  may  be  jwrtions  of  tlie  intestine  of  a  ruditnentary  twin,  and 
tlH-refitre  teratoid  in  character,  or  may  dej)end  on  the  closure  and  .separation 
of  an  anomalous  diverticidum  such  as  Meckel's.*  False  diverticula  consist- 
in):  of  pouches  made  uji  solely  of  nmcous  membrane  and  ]H'ritonciim,  mid 
v»n-ing  from  the  size  of  a  j)ea  to  that  of  a  walnut,  may  be  found  in  84jme 
<»sw  throughout  the  whole  course  of  the  small  and  large  intestine.  These 
poiipjics  are  often  seen  at  post-mortem  examinations,  and  apjiear  to  Ixj 
Iftiiluctive  of  no  symj)toms  during  life  unless  they  become  ulcerated  or 
poTorated  or  become  attached  to  some  of  the  viscera. 

I  Bail  •  mentions  a  case,  re|>orted  by  Dr.  Piatt,  of  a  girl  aged  nine  years 
"hodiitl  of  intestinal  oijst ruction,  and  in  whom  at  post-mortem  examina- 
tion was  found  a  swelling  in  the  rectum  which  was  probably  of  this  nature. 


CONGENITAL   .MALFORMATIONS   OF   THE   LARGE   INTESTINE. 


Congenital  malformations  of  the  large  intestine,  like  those  of  the  small 
"limine,  are  met  with  much  less  frequently  than  those  of  the  rectum  and 
•DII8,  and  may  invoh'e  the  colon,  the  sigmoid  flexure,  or  the  cseeum. 


'  Anttnmjr  of  the  Intetlinal  Cnnni,  1886. 

'  Zltgtar'i  Palliology,  sect.  i.  p.  279.  '  Diseu«*  of  the  Rectum  and  Anus,  p.  800. 
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Atkin '  reports  the  caae  of  a  child  who  died  two  da>'8  aAer  birth,  in 
whom  at  tiic-  autopsy  the  rectuin  and  colon  were  found  to  bo  rudimentan.-, 
smaller  timn  an  ordinary  quill.  In  tliis  case  attention  was  called  to  the  fact 
that  tlic  jiarts  had  remained  in  the  condition  in  which  they  are  in  the  early 
embryo. 

It  has  also  l)een  observed  in  some  of  the  cases  of  congenital  occlusion 
of  the  small  intestine,  that  the  colon  was  nidimcutarv,  and  this  is  markedly 
the  c«se  in  those  forms  of  Meckel's  divertiailum  in  which  a  fiec-al  tistiila 
exists  ix'tween  the  ilctini  and  the  fissure  alxne  the  umbilicus,  or  where  a 
fii'ca]  fistula  exists  between  the  small  intestine  and  some  portion  of  the 
atxlomeu. 

The  recent  investigations  of  Treves*  have  shown  that  the  mobility  of 
the  ctecuni  and  colon,  owing  to  the  an-angement  of  their  peritr)ncal  attach- 
ments, is  much  greater  than  was  formerly  supposed.  LockwtKitl  ^  reports  a 
numlter  of  cases  in  which  the  cax'um  and  colon  wvupicd  anomalous  posi- 
tions, and  one  in  which  the  ca>cum  tx-cupicd  the  right  hypochondriac  n-gion 
beneath  the  liver,  and  iu  the  same  cjise  the  descending  i-olou  was  double. 
The  frequent  occurretico  of  the  ca>cum  as  jmrt  of  the  contents  of  n  hernial 
sac  has  Ix-en  observed,  and  Wright  *  rcptrts  seven  cases  of  herniotomy  in 
children  in  which  the  contents  of  the  siic  consisted  of  this  portion  of  the 
intestine.     Cases  of  double  «wum  have  als<j  occasionally  been  met  with. 

These  various  congenital  malformations  of  the  small  and  large  intestine 
are  ]»r<>l)al)Iy  largely  tw  be  attributed  to  ac-cidents  in  development,  due  to 
the  c-omplicated  dis]Misition  of  the  intestinal  tract  of  the  embryo,  aud  it  is 
also  possible  that  fletal  peritonitis  plays  an  imixirtant  part  in  the  production 
of  these  deformities,  althougli  the  fact  of  its  existence  cannot  be  demon- 
strated in  all  cases.  Theremin  is  of  the  opinion  that  many  of  the  malfor- 
matiftns  are  due  to  changes  in  the  peritoneum  which  liave  taken  place  early 
in  fcetui  life. 

Symptoms. — The  .symptoms  resulting  from  congenital  malformation 
of  the  large  or  small  intestine  arc  simply  those  of  intestinal  obstruction  in 
a  more  or  less  nmrkc<i  degree,  dejiendiug  ui)on  the  completeness  of  the 
obstruction,  and  all  observers  are  agreetl  as  to  the  absence  of  definite  symp- 
toms which  c<juld  enable  the  surgeon  to  locate  accurately  the  seat  of  the 
lesion.  The  vomiting  of  whitish  mucus,  with  ol)strnction  of  the  bowels, 
in  the  case  of  a  new-lH)rn  child  is  a  symptom  which  points  to  an  occlusion 
high  np  in  the  small  intestine,  but  if  the  occlusion  exists  in  the  jejunum  or 
the  ileum  this  may  Ix-  replace*!  by  the  vomiting  of  meconium,  and  in  such  a 
(use  the  symi>toms  would  in  no  wise  differ  fr<jm  those  consequent  upon  an 
occlusion  situated  at  the  lower  end  of  the  intestinal  canal. 

If  a  fsEcal  fistula  exist,  the  sj-mptoras  of  obstruction  will  not  usually  be  so 


•  London  Lancet,  Jgnuory  81,  tfSS,  p.  208. 

•  British  Medical  Journal,  September  28,  1882. 

•  Ibid..  March,  1887,  p.  606. 


'  Loc.  cit. 
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marked,  and  its  position  may  be  some  guide  to  the  surgeon  as  to  the  situation 
of"  the  intestinal  malformation. 

Diagnosis. — The  diaj!;nosis  of  the  exat-t  hx^tiou  of  tiio  malformation  of 
the  small  or  the  large  intestine  cannot  in  many  cases  l)e  definitely  made  out, 
bat  in  the  case  of  a  newly-born  child  in  whom  obstruction  of  the  bowels 
exists,  a  careful  examination  should  be  made  of  the  rc<.'tum  and  anus,  to 
exclude  the  presence  of  nialformattoii  in  tliis  region.  If  the  anus  is 
present,  a  catheter  should  be  jiassed  and  water  injectetl,  and  if  there  be 
no  malformation  low  down  in  the  canal  the  return  stream  will  bring  away 
meconium :  it  can  then  \>e  infori"ed  that  the  obstruction  exists  in  a  higher 
portion  of  the  intestinal  canal.  The  vomiting  of  whitish  mucus,  before 
mentionwl,  is  als<i  a  point  in  favor  <if  the  ol)struction  being  high  up  in  the 
intestinal  canal.  Canful  palpation  and  percussion  of  the  belly  may  disclose 
the  presence  of  a  tumor,  or  elicit  dulness  above  the  scat  of  obstruction, 
which  may  give  the  surgeon  some  idea  as  to  the  situation  of  the  malformation. 

If  a  ftecal  fistula  exists  at  the  umbilicus  or  at  another  point  of  the  al)- 
domen,  the  diagnosis  of  the  8t>at  of  the  malformation  is  not  8<j difficult;  but, 
]>ou  the  whole,  I  am  of  the  opinion  that  in  most  cases  an  exact  diagnosis 
to  the  scat  of  the  malformation  is  impossible. 

Progmosis. — The  prognosis  of  these  cast-s  is,  unfortunately,  a  matter  ol 
more  certainty.  Many  cases  are  ueces-^rily  fatal  from  the  start, — for  in- 
stance, those  in  which  the  oc<lu8ion  exists  in  the  dumk'num  or  high  up  in 
the  jejunum  ;  but,  on  the  other  hand,  if  a  fHK.al  fistula  exist  not  too  high 
up  in  the  intestinal  canal,  or  if  the  occlusion  be  not  complete,  the  patient 
may  live  for  months  or  ycai-s ;  but  ('omjdfte  occlusions  are  generally  fatal 
within  a  few  days  unless  relieved  by  <ipiTative  tix-atment. 

Treatment. — As  regards  the  treatment  of  the  various  forms  of  malfor- 
mation of  the  smidi  or  the  large  intestine,  unfortunately  the  result  of  such 
treatment  in  the  cases  rwordcd  up  to  the  present  time  does  not  present  a 
very  cntiouraging  pic-ture ;  but  with  the  improvetl  manner  of  wuuml-treat- 
ment  due  to  the  antiseptic  method  now  very  generally  adopted  a  lai^r 
share  of  successful  cases  may  fairly  W\  looked  for. 

The  deaths  after  these  o]x'ratiotis  have  generally  been  due  to  shock  or 
peritonitis,  and  I  feel  certain  that  the  former  of  these  causes  of  death  may 
in  many  eases  be  averted  by  cjireftil  attention  to  the  conservation  of  tlic 
Ixxlily  heat  of  (he  patient  both  at  the  time  of  the  operation  and  afterwards, 
and  that  the  latter  eomplicatiou  may  best  be  guaidetl  against  by  a  rigid 
ailhei-eiu-e  to  the  most  exact  details  of  the  antiseptic  method  of  operation 
and  wound-treatment. 

As  before  state*!,  the  diagnasis  of  the  exact  seat  of  the  lesion  is  in  many 
.ses  .so  obscure,  and  the  symptoms  calling  for  relief  are  so  urgent,  that  I 
1  sure  that  the  surgeon,  under  the  circumstances,  would  consider  hims<>lf 
fully  justified  in  undertaking  an  exploratory  ojieration  which  should  oftcr 
en  a  slight  chance  of  affording  relief  or  of  bringing  about  a  cure  id  a  case 
hich,  left  to  itself,  must  necessarily  terminate  fatally. 
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Atkiii '  reports  the  case  of  a  child  who  died  two  daj-s  ailer  birth,  in 
whom  ill  thi'  autopsy  the  rcM?tuni  and  ooloii  were  found  to  be  rudimentary, 
enialler  than  an  fnxlinary  quill.  In  this  case  atteution  M'as  called  to  the  feet 
that  the  parts  had  remained  iu  the  condition  in  which  they  are  in  the  early 
embryo. 

It  has  also  iieeu  observed  in  some  of  the  cases  of  congenital  occlusion 
of  the  small  intestine,  that  the  colon  was  rudimcutar*',  and  this  is  markedly 
the  case  iu  those  forms  of  Meckel's  diverticulum  in  which  a  ficcal  fistula 
exi.«tft  lK>tw(>en  the  ileum  and  the  fissure  above  the  umbilicus,  or  where  a 
fux^l  fistula  exists  between  the  small  intestine  and  some  portion  of  the 
alxlomen. 

The  re<Y'nt  investigations  of  Treves*  have  shown  that  the  mobility  of 
the  cflecuni  and  colon,  owing  to  the  arrangement  of  their  peritoneal  attach- 
ments, is  much  greater  tlian  was  formerly  supposed.  Lockwood'  reports  a 
ntmil)er  of  cases  in  which  the  caK-um  and  colctu  oc<iipied  anomalous  posi- 
tions, and  one  in  which  the  csecum  oecupiwl  tlie  right  liy])o<"hondriao  region 
bcni-ath  tlie  liver,  and  in  the  same  case  the  descending  colon  was  double. 
The  frequent  occurrence  of  the  ciecum  as  part  of  the  contents  of  a  hernial 
sac  has  Ix-eu  oliserved,  and  Wright*  rejiorts  seven  cases  of  herniotomy  in 
childi-en  in  which  the  contents  of  the  sac  consisted  of  tliis  portion  of  the 
intestiue.     Cases  of  double  OBciim  have  also  occasionally  been  met  with. 

These  various  congenital  malformations  of  the  small  and  large  intestine 
are  prol»ably  largely  to  be  attributed  to  accidents  iu  development,  due  to 
the  complicate*!  <lis|>osition  of  tlie  intestinal  tract  of  the  embn'o,  and  it  is 
also  possible  (liat  fretal  jxritonitis  plays  an  important  part  in  the  |)roduction 
of  tfiese  deformities,  although  the  fact  of  its  existence  caiiuot  he  demon- 
strated in  all  rases.  Theremin  is  of  the  opinion  that  many  of  the  malfor- 
matirtus  are  due  to  changes  in  the  jx'ritoneum  whicli  have  taken  place  early 
in  fecial  life. 

Symptoms. — The  symptoms  resulting  from  congenital  malformation 
of  the  large  or  small  intestine  are  simply  those  of  intestinal  obstruction  in 
a  more  or  less  markwl  degree,  depending  upim  the  completeness  of  the 
obstruction,  and  all  observers  are  agreed  as  to  the  absence  of  definite  symp- 
toms which  could  enable  the  surgetui  to  locate  accurately  the  seat  of  the 
lesion.  The  vomiting  of  whitish  mucus,  with  obstrnctiou  of  the  bowels, 
in  the  case  of  a  new-lxirn  child  is  a  syui|)tt>m  Avliich  pniuts  to  an  occlusion 
high  up  in  the  small  intestine,  but  if  the  occlusion  exists  iu  the  jejunum  or 
the  ileum  tfiis  may  be  replaced  by  the  vomiting  of  meconium,  and  in  such  a 
ease  the  symptoms  would  iu  no  wise  differ  from  those  consequent  upon  an 
occlusion  situated  at  tJie  lower  end  of  the  intestinal  canal. 

If  a  faecal  fistula  exist,  the  symptoms  of  obstruction  will  not  usually  be  so 


'  London  Lancet,  JanuHry  81,  1885,  p.  208. 

•  British  Medical  .loumnl,  September  28,  1882. 

♦  Ibid.,  Mnrcti,  1887,  p.  606. 
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outked,  and  its  poflition  may  be  some  guide  to  the  surgeon  as  to  the  situation 
»r  tbc  iDtefttinal  malformation. 

Dia^oeis. — Tiie  diajinosisof  the  exact  looatiiui  uf  tlio  malformiition  of 

tsmaJi  or  the  large  intestine  cannot  in  many  cast's  !«?  definitely  made  out, 

in  tiie  ca-o-  of  a  newly-born  child  in  whom  fibstruction  of  the  bowels 

lists  a  careful  examiuntion  should  he  made  of  the  rectum  and  aims,  to 

imlc   the    presence  of   nwlfonnatioti    in  this   region.      If   tlic  anus   is 

It,  a  catheter  ahould  bo  passed  and  water  injectetl,  and  if  there  be 

ilforniation  low  down  in  the  canal  the  return  stream  will  brinjr  away 

onium :  it  can  then  Ix?  infcrrwl  that  the  olwtniction  exisit.s  in  a  higher 

poitioD  of  the  intestinal  canal.     The  vomiting  of  whitish  mucus,  before 

■Mentioned,  is  also  a  |)oiiif  in  favor  of  the  ol)ftruction  lieing  hi^h  up  in  the 

Mlatinal  canal.    Careful  |mlpatiun  and  jxrcussiun  of  the  belly  may  disclose 

tk  preoenoe  of  a  tumor,  or  elicit  dnlneas  above  the  seat  of  obstruction, 

whiiii  may  give  the  surgeon  some  idea  as  to  the  situation  of  the  malformation. 

If  a  tacal  fistula  exists  at  the  nmbilic'us  or  at  anotlier  imint  of  the  al)- 

doinni,  the  diagnosis  of  the  scat  of  tlie  nial  format  ion  is  not  so  difficult ;  but, 

u)K)o  the  whole,  I  am  of  the  opinion  that  in  most  cases  an  exact  diagnosis 

tell  the  scat  of  the  maltbrmation  is  impf>ssible. 

Prosrnosis. — The  prognosis  of  these  cases  is,  unfortunately,  a  matter  ot 
niiirf  certaiDty.     Many  cases  are  necessarily  fatal  from  the  start, — for  in- 
iVCF.  thii.«c  in  which  the  occlusion  exists  in  the  duodenum  or  high  tip  in 
■( jejunum;  but,  on  the  other  hand,  if  a  isecal  fistula  exist  not  too  high 
<ip  in  the  intestinal  canal,  or  if  the  occlusion  be  not  complete,  the  patient 
my  live  for  months  or  years ;  but  complete  occlusions  are  genendly  fatal 
ftiiiii  a  few  days  unless  relicvetl  by  operative  ti-eatincnt. 
Treatment. — .\8  regards  the  treatment  of  the  various  forms  of  malfor- 
i^Mion  uf  the  small  or  the  large  intestine,  imfortunately  the  result  of  such 
in  the  ca-ses  reconlcd  up  to  the  jircsent  time  d<K>s  not  present  a 
iraging  picture;  but  witli  the  improved  manner  of  wound-treat- 
■Ht  due  to  the  antiseptic  method  now  very  generally  adopted  a  larger 
•Wit!  of  successful  cases  may  fairly  l)e  looketl  for. 

The  ilcutiLs  afler  these  oiKM-ations  have  generally  been  due  to  shock  or 
P'ritonitis,  aiKl  I  feel  certain  that  the  former  of  these  causes  of  detitb  may 
ID  nmity  cases  lie  avertwl  by  careful  attention  to  the  conservation  of  the 
w«iiiy  hmt  of  the  ])atient  botji  at  the  time  of  the  operation  and  afterwards, 
•ml  thnt  the  latter  complication  may  best  be  guai-ded  against  by  a  rigid 
wlicn-iKH-  to  the  most  exact  details  of  the  antiseptic  method  of  operation 
•nd  wiMuid-treatment. 

ka  bi'fore  state<l,  the  diagnosis  of  the  exact  seat  of  the  lesion  is  in  many 
ISO  obscure,  and  the  symptoms  calling  for  relief  are  so  urgent,  that  I 
Wjure  that  the  surgeon,  uikIcf  the  circumstances,  would  con^*ider  himself 
'ulh  justified  in  undertaking  an  exploraton.-  operation  which  should  offer 
^■*n  a  slight  chance  of  affording  relief  or  of  bringing  about  a  cure  in  a  case 
*liich,  left  to  itself,  must  necessarily  terminate  fatally. 
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I  think  a  mcdiau  lapamtomy,  on  the  whole,  unless  some  definite  8ynn>- 
toms  exist  whiih  jMjint  to  the  exact  stat  of  the  ol)8truction,  should  be  the 
operation  seleetwl. 

If  this  o)K-i-atioii  is  dec-iditl  ii])tii),  and  the  abdomen  is  oi)eDed  and] 
explored,  and  tiie  niaitiirniatinu  is  found  to  be  situated  in  the  dundi-iium 
or  high  up  in  tiie  jejunum,  the  ea.se  must  l)e  alMindoned  as  a  iiojieless  one, 
unless  it  be  found  possible  to  exeisc  the  occIutlcHl  portion  of  the  bowel  and 
sutuix'  together  tlie  cut  ends  of  the  gut,  thus  establishing  the  continuity  of  j 
the  intestinal  canal  Ijy  means  of  enterorrlmphy  ;  or  llie  operation  of  intes-' 
tinal  anastomosis,  as  practised  by  .Senn  and  Abljc,  might  be  employed  with 
advantage.  If  the  occlusion  be  found  due  to  a  membranous  septum,  the 
gut  may  be  incised  and  the  septum  exjjosed  ami  pcrrurated,  so  as  to  re-; 
establisli  the  continuity  of  the  canal ;  tiie  wound  in  the  iutestine  through 
which  this  is  done  should  then  Iw  closed  by  the  introduction  of  Lem-»; 
bert's  sutures,  and  the  alidoniiiial  wound  closed  in  the  ii.sual  way. 

This,  of  course,  in  a  cliild  vi'  such  tender  age  would  be  an  o|>eration  of 
difficulty,  and  one  attended  by  great  aliock,  and  would  hold  out  a  very  slender 
chance  of  success;  nevertheless,  considering  tiie  nwcssarily  fatal  termination 
of  siK'li  cases  if  left  uiu'clieved,  1  think  it  is  a  procwhnx!  wliicli  sliould  Ije 
adopted.  If  upon  exploration  the  ocrlnsion  be  found  to  exist  low  down  in 
the  jejunum  or  the  ileum,  or  in  the  large  intestine,  the  ol)stniction  may  ho 
dividinl  cir  cxcis*^!,  and  the  ends  of  the  intestine  may  Ije  brought  to  the  edg(» 
of  the  abdominal  wound  and  secured  tliere  by  sutures, — in  other  words,  am 
artiticia!  anus  may  be  established  ;  and,  if  the  jiatient  survives,  the  continuity 
of  the  intestinal  canal  may  be  re-cstablislied  l)y  an  ojwration  undertaken  at 
a  later  jKuiixI,  intestinal  anastomosis  proliably  being  the  best  op<'ration  tO; 
employ.  If  a  fiecal  fistula  exists,  as  obtains  in  some  cases  of  Meckel's  diveiv 
ticulnm,  and  llie  child  does  not  exhibit  symptoms  of  intestinal  obstnu-tion, 
an  operation  may  be  defeirefl  until  such  symptoms  appear,  or  until  the  child; 
has  attained  an  age  when  an  o]>eration  to  establish  the  continuity  of  the  in-i 
testinal  canal  may  be  undertaken  with  more  liojie  of  success.  If  in  such  a, 
ease  the  svmptonis  of  olistmction  are  marked  or  are  increasing,  the  fistu-, 
Ions  o|K'ning  may  be  carefully  dijatetl  or  inci.sed,  and,  if  relief  be  obtained, 
further  interference  may  be  postponed  until  a  later  period. 

In  cases  of  Meckel's  diverticulum  with  a  tumor  at  the  umbilicus  where 
no  symptoms  of  obstruction  are  present,  the  Iwse  of  the  tumor  .should  bei 
ligated,  and  the  portion  of  the  tumor  in  advance  of  tlie  ligature  excised,  oBi 
destroyed  with  tlie  actual  cautery.  I 

Dr.  Holt'  rcjiorts  a  case  of  tliis  nature  treated  successfully  by  the  appli* 
cation  of  the  ligature,  and  I  have  recently  had  under  my  care  such  a  case  iaj 
which  I  applied  a  ligature,  with  an  equally  satisfactory  result. 


>  New  York  Medical  Record,  April  21,  1688,  p,  481. 
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CONGENITAL  MALFORMATIONS  OF  THE 
RECTUM  AND  ANUS. 

Congenital  malformations  of  the  rectum  and  anns  constitute  a  most  in- 
loeidn^  daas  of  deformities,  not  only  as  regards  their  pnHluftion,  but  also 
jsn^rds  their  treatment;  and  it  is  esseiitiiil  lliiil  :ill  mi'<!ical  men  !<Iiuti!d 
heimiiiar  with  the  different  varieties  of  this  nialtormatiuii,  ms  well  as  with 
their  treatment,  for  in  many  cases  the  saving  of  life  depends  upon  the 
pmmptuew  with  which  surjiieal  aid  is  ifiidei-cd. 

The  number  of  children  born  witti  cougeuital  tiel'ccts  of  the  rectum  and 
miB  is  small.  Zohrer,  of  the  Vienna  Lyiug-iu  Hospital,  and  Collins,  of 
ihe  Dublin  Lying-in  Hospital,  in  a  joint  collection  of  (56,654  deliveries, 
fniiixl  only  three  cases  of  tni|)crfnnite  rectum  ;'  other  observers  give  the 
jinilKmion  of  children  hxjni  with  this  defect  as  about  one  case  in  everj'  five 

thoomnd  births. 

PATHOLOOY. 

Malformations  of  the  rectum  and  anns  unipii>stionably  result  from 
trreaed  development  of  the  jiarts  in  early  fretal  Hie,  and  a  glance  at  the 
dovfiiipment  of  the  intestinal  canal  will  show  the  inctliud  of  pro<hictioa 
iif  the  deformity  iu  some  of  its  various  furius. 

At  it*  eorliest  t«ramencement  the  alimentary  caual  consists  of  a  simple 
»•  (IP  tiog,  develojHHl  from  tln'  iiiiicrninst  layer  of  the  l)!nstodcrni,  ]iartly 
within  au<l  partly  without  tlie  Ixxly,  and  in  process  of  develoj>mcut  this 
««»mmuiiication  between  the  two  portions  of  the  sac  ia  shut  off,  and  the  |K)r- 
tiifl  within  the  alxlomen  consists  of  a  simple  tube — the  mcsenteron — which 
termiimt«s  at  tlie  anterior  extremity  of  the  embryo  iu  a  blind  pouch,  while 
»tthi'  jmsterior  extremity  a  similar  pouch  is  formed. 

The  ctd-<3e-sac  at  the  anterior  extremity  of  the  embrvn  comes  in  contact 
Eld  wimnumicates  with  an  invagination  of  the  cpiblait  which  is  csdlinl  the 
*tom«liL-nm,  while  a  similar  depression  of  the  epii)la.*t  at  the  jxtsterior  ex- 
'Miiiiy  of  the  embryo,  named  the  proctodreum,  forms  the  anal  orifice  and 
<»iiimuMicatts  with  the  mcsenteron. 

The  grxaiter  jwrtion  of  nial formations  of  the  rectum  and  anus  are  due 
•o  liic  latter  stages  in  the  process  just  described  being  incomplete,  or,  in 
wonl-*,  to  an  arrested  or  irregular  development  of  the  prtxrtwlieum 
ciiieron. 

The  termination  of  the  rectum  in  the  gen ito-uri nary  tract  is  due,  in 
•ddition  to  the  arivst  of  development  just  mcntiutUHl,  to  a  similar  arrest  of 
wvflupment  in  the  j)erincal  septum  which  separates  the  rectum  from  the 
puito-uriuar)'  tract,  Ixith  in  the  early  life  of  the  embryo  having  a  mnimon 
onficc.  Tlie  failure  of  devel(»pmcnt  of  the  perineal  se|>tnin  explains  the 
'"Ticiicy  of  (ases  of  imjKTfonite  rectum  aixl  anus  iu  which  tJien.!  is  a  com- 
"luiiiiation  between  the  intestinal  IuIr-  and  the  genito-urinary  tract. 
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CLASSIFICATION. 
The  Ix-st  elassifiratiuii  of  nialfurmations  of  the  rectum  aud  aniis  is  that 
adopte<l  hy  Biidfiihamcr,'  and  is  as  folluws  : 

I.  Congenital  iianwwiiig  of  tlie  itK'tum  or  anus  without  complete  occlusion. 

II.  Ci)ni|>kto  ocflusioii  of  tlie  auus  by  a  niembiauous  diaphragm  or  by 
well-forniLtl  skin. 

III.  The  anus  is  absent,  and  the  i-cctum  ends  iu  a  blind  pouch  at  a 
point  more  or  less  distant  from  the  pcn'ineum. 

IV.  TJie  auus  is  normal  in  apjK'arantf ,  but  ends  iu  a  cul-de-.sac,  and  the 
rectum  euds  in  a  Ijlind  pdiieli  at  a  variable  distance  alx)ve  tliis  point. 

\^.  The  anus  is  absent,  and  the  rectum  ends  by  a  fi.stula  at  any  point  of 
the  perineum  or  sacral  region. 

VI.  The  anus  is  absent,  and  the  rectum  end.s  in  the  vagina,  bladder,  or 
urethra. 

VII.  The  anus  and   rectum  arc  normal,  but  the  ureters,  vagina,  or 
uterus  oj>en  into  tlio  rectal  cavity. 

VIII.  The  rectum  is  totally  absent.  ' 

IX.  The  large  intestine  is  totally  absent. 


Fio.  1. 


I.    CONGENITAL  NARROW! N(r  OF  THE   RECTUM   OR  ANUS  WITHOUT 
CU>fPLETE   OCCH'.SION. 

Of  this  variety  of  malforinatioii  few  cases  are  recorded  (Fig.  1),  but, 
according  to  Botlenhamer,  it  is  more  common  than  is  generally  sup|)oscd, 
aud  escapes  notice  if  the  narrowing  is  not  sufficient  to  produce  marked 

symptoms  of  obstruction,  aud  proljably 
in  many  cases  of  this  nature  in  which 
the  stenosis  is  not  extreme  the  efforts 
of  the  child  iu  passing  the  fseccs  bring 
about  the  necessary  amount  of  dilata- 
tion. The  condition  may  not  be  de- 
tected for  some  time,  as  the  stenosia 
may  not  lie  sufficient  to  prevent  the 
free  escai»  of  the  semi-fluid  faeces  of 
infant  life,  and  it  is  only  as  the  child 
becomes  older  and  the  ficces  liecome 
more  ronsistont  that  accumulation  takes 
pl.icc  in  the  rectum  and  attention  is 
directed  to  the  deformity. 

Dr.  T.  P.  Henry '  re^rorts  the  caaa 
of  a  child  three  days  old  who  suffered  from  a  congenital  stricture  or  narrow- 
ing of  the  recfnm  one  and  a  half  inches  above  the  sphincter.  In  this  case 
the  narrowing  was  so  marked  that  a  small  prol>e  could  with  difficulty  be 
passe<l  thnuigh  it. 


Nttimwlng  of  the   reclum  or  imu«  without 
oomploto  occluiion. 


'  Treatise  upon  Congenital  Mnlfomintions  of  the  Rectum  and  Anus. 
•  British  Medical  Juumal,  May  12,  1888. 
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In  other  cases  the  calibre  of  the  rectum  or  anus  may  l)e  iliminishccl  by 
tie  presence  of  a  perforatetl  nienibranoiis  wptiim,  or  by  rmc  or  more  folds  of 
jiemuoius  membrane,  which  allow  only  an  iniperfwt  ewapcnf  fiecal  matter. 

Symptoms. — The  symptoms  of  this  form  of  malformation,  if  well  devel- 
\t],  would  be  those  arising  fruin  the  imijerfect  escajK;  of  fiecal  matter, — 
Irainiiig,  with  the  passage  of  little  fieces,  pain,  and  swelling  of  the  alKlumen. 

Diagnosis. — The  diagnosis  is  made  by  a  careful  examiuatiou  of  the 
Uinta,  which  will  disclose  the  nature  of  the  deformity. 

Progrnosis. — The  prognosis  in  this  variety  of  rwtal  malformation  is 
fDeraily  favorable. 

Treatment. — The  treatment  of  this  variety  of  congenital  stenosis  is 
1^1  ooiidncted  liy  gradual  dilatation,  and  the  prosix-et  of  a  ixTmatient  cure 
»y  lliis  methixl  of  treatment  is  very  eQcouraging.     It  may  Ik.'  t-arried  out 

ihc  daily  introduction  into  the  bowel  of  graduated  bougies,  or  by  the 
rinirfKhn'tion  of  the  oiled  index  finger  of  the  mother  or  the  nurse,  which  is 
I V  fi»r  the  Inst  of  all  bougies  for  this  |)urpo.se. 

If  tlip  occlusion  Ix"  due  to  a  membranous  band,  as  iu  a  case  rcporte*!  by 
Cri|ij)8,'  where  a  Imnd  extended  from  the  tip  of  the  coccyx  to  the  perineum 
iir  to  one  or  more  hypertropbied  folds  of  the  mucous  membrane,  the  olv 
Snidiiig  band  or  folds  should  1k'  dividwl,  and  dilatation,  cither  instrumental 
w  digital,  should  be  employed  for  some  time  af\crwards,  to  bring  about  full 
dilatation  of  the  parts. 

n.    COMPLETE   OCCLUSION   OP  THE   ANUS   BY   A   MEMBRANOUS 
DIAPHRAGM   OR   BV   WELL-FORMED  SKIN. 

The  closure  of  the  anus  in  this  furni  of  nialforraatioa  may  be  by  a 
'linpliragm  of  greater  or  less  thickness,  comjwsed  of  mucous  membrane  or 
fkin(Fig.  2),  and  its  presence  is  not 
'wvmpatible  witli  tJie  development  of 
the  ephinctcr  and  other  jwrtious  of 
•he  lermiiiation  of  the  n-etuin.  It 
ipiUBRt  to  be  due  to  an  adhesion  or 
"kinniug  over  of  the  surfiice  of  the 
toll*,  tiie  rest  of  the  proct<xla:um  be- 
"1)1:  nornudly  formed. 

Diagnosis. — The  diagnosis  of  this 
"aKi'rniation  can  be  made  by  obscrv- 
"'gthat  the  child  jiasses  no  fa?ces  and 
•I'M  the  region  of  the  anus  bulges 
wln-n straining  takes  place,  and  fluitii- 
Uiim  iu  ilie  distended  recfnm  may  also 
1«  drtertwl. 

Treatment. — The  treatment  of  this  variety  of  malformation  is  also 
•implt;  aiul  satisfactory.     It  consists  in  making  a  crucial  incision  at  the 

'  DUooies  of  the  Bectum,  p.  26. 


Complete  occlusion  of  Uie  unat  by  a  mem- 
bnuous  diaphragm  or  by  wcll-fonncd  skin. 
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position  of  the  anus,  opening  the  rectal  pouch,  and  evacuating  the  fiet'os,  and 
in  trimming  off  the  etlgps  of  tJie  mucous  nioniKranc  or  skin.  The  wound 
should  then  be  dressed  with  a  pad  of  (>ik'<l  cotton  or  lint.  The  subsequent 
management  of  the  case  consists  in  keeping  the  anus  well  dilated  for  some 
time,  to  pne\'ent  cicatricial  contraction. 


III.  THE  ANUS  IS  ABSENT,  AND  THE  RECTUM  ENDS  IN  A  BLIND 
POUCH  AT  A  POINT  MORE  OR  LESS  DISTANT  FROM  THE 
PERINEUM. 


Fia.3. 


In  this  variety  of  nialfonnatiou  the  rwtal  pt.ucli  may  disTiul  well 

down  into  the  pelvis  and  may  termi- 
nate near  the  skin,  or  it  may  end  high 
up  in  tlir-  pelvis  and  the  space  between 
it  ami  the  jxTinenm  may  In?  filled  with 
wliular  tissue,  or  in  other  ca.ses  a  dis- 
tinct fibnius  cord  can  be  tractxl  fnmi 
the  tciTiiinntion  of  the  rectum  to  the 
skin.     (Fig.  3.) 

Sjmiptoms. — The  symptoms  of 
this  deformity  are  very  manifest :  ol>- 
etruction  of  the  bowels,  pain,  and 
violent  straining ;  the  abdomen  be- 
comes distended,  and  fa>cal  vomiting 
is  apt  to  occur  unless  the  oVwtruction 
is  relieved. 

DiagnosiB. — Inspection  shows  the 
absenc-c  of  tlie  anal  orifice,  and,  if  the 
rectal  pouch  descends  well  down  into  the  jielvis,  the  perineum  may  bidge 
upon  the  straining  efforts  of  the  child,  and  in  certain  ca^es  flni-tuation  may 
be  elicit«xl  by  paljMtion  of  the  alRlomcn  and  j)erineum.  Care  shouhl  lie 
taken  to  ascertain  whether  there  is  any  Cijmmiuiication  between  the  rectal 
cul-de-su-  and  the  gcnito-urinarj-  trart. 

Prognoaia. — The  prognosis  of  this  form  of  malformation,  as  well  as  of 
all  other  forms  in  which  thei*e  is  comjdetc  o<.-clusion.  is  necessarily  very 
unfavorable,  the  patients  generally  ]H>risliing  within  a  few  days,  of  int«'stinal 
olwtructinn  ;  although  a  few  ca.ses  have  i)een  rejxirtwl  in  which  life  has  V>een 
prolongoi  for  a  few  weeks,  the  jjotieut  being  subjwt  to  |Hn'i(xlicnl  attacks  of 
fieml  vomiting.  Crippe'  mentifins  the  case  of  a  child  two  days  old  who 
was  brought  to  St.  Bartholomew's  Hospital  with  an  imp<'rforate  rectum. 
The  parents  rei'used  to  have  any  ojieration  jwrformed,  and  tcM^k  the  child 
away.  The  case  was  brought  hack  to  the  hospital  a  month  later,  and  it 
was  then  observed  that  the  child  apiK-aird  fairly  nourished,  but  that  the 
belly  was  much  <listended ;  the  parents  stated  that  it  had  faecal  vomiting 


The  an<u  ti  abKnit,  and  the  nMrtnm  end)  In  » 
blind  poiwh  ata  point  more  or  loadlatuit  ftnm 
the  |«Tliieiiiii.    (.Kllcr  Molliire.) 


*■  hoe,  oit,  p.  28. 
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three  times  a  day.  These  exoeptioual  cases  are  so  rarely  seen  that  they  in 
DO  way  affect  the  general  prognosis. 

In  this  connection  may  Ik-  mentioned  tiic  advissihility  of  operating  upon 
OHS  of  imperforate  re<'tum  and  anus  unless  tfie  inijKrfeotion  is  in  the 
immediate  neighborhood  of  the  anus ;  if  the  latter  i<ondition  does  not  obtain, 
Dwriy  snrge<»us  are  ftpposctl  to  any  interferi'nee,  whieh  can  but  leave  the 
chilli  with  a  iiontraetctl  anus  or  an  opening  in  tiiv  groin  or  loin,  with  its 
euivequent  anno.\-anoeB ;  but,  on  the  other  hand,  as  will  be  seen  in  syieaUiug 
of  the  results  of  the  o|)eration,  many  eases  live  in  comfort  for  many  Vfars. 
Fur  myself,  I  feel  that  it  is  the  duty  of  the  sni*geon  to  ojwrate  and  save  the 
diild  from  on  immediate  risk  of  a  most  distressing  mode  of  death  by  intes- 
tinal iibstruction,  even  with  the  clianee  of  leaving  the  patient  with  an  anus 
in  iui  uJ>nomial  pteition  ;  and  I  am  of  the  opinion  tliat  the  surgeon  siiould 
ttip  the  performance  of  the  operation  in  a  case  of  this  nature  as  much  as 
nld  trachwtomy  or  intuiiation  of  the  larynx  in  a  case  of  croup  suffer- 
9^  from  obstructive  dyspncea,  or  herniotomy  in  a  ease  of  long-standing 
tonguiated  hernia;  in  all  these  cases  tiie  surgical  Lnterfcrenoe  relieves  the 
iinaediat«  tendency  to  death  and  gives  the  patient  a  chance  for  his  life. 

We  are  frerpiently  met,  on  the  other  hand,  by  the  difficulty  of  obtaining 
tbceoBseat  of  the  parents,  who  of\eu  express  the  opinion  that  they  would 
|n6r  to  have  the  child  die  rather  than  liave  it  live  with  an  anus  in  an 
itnormnl  position.  In  such  rases  the  surgeon  should  state  fairly  and 
IniHtly  tjje  possible  results  of  the  ojK'rafion,  and,  if  the  parents  still  ri'fuse 
Ibtir  consent,  he  has  done  his  duty  and  has  no  further  respjnsibilit)-  in  the 


(IW. 


■      irlier 


Treatment. — In  the  treatment  of  this  variety  of  malformation,  and,  in 
ivtiof  all  tlie  f<»rms  of  imjx-rforate  rectum  in  which  complete  occlusion 
«ia«,  the  duty  of  the  surgeon  is  very  dear :  he  should  as  soon  as  pos- 
■ble  attempt  U>  reach  the  i-ectal  ponch  by  jierineal  incision.  I  think  the 
irlier  tliis  is  attempted  the  l)ettcr,  fl>r  delay  in  operating  certainly  cfuidnces 
l»t)fdy  to  a  fatal  result,  and  I  cannot  suliscribe  to  the  opinion  of  those  who 
di^lay  until  the  n-ctum  is  disteTid^il  with  f.c<'es  and  gas,  wliich  may 
the  position  of  the  recital  pouch  more  apparent,  but  which  is  not  un- 
■tadttl  with  the  risk  of  rupture  of  the  intestine  and  exhaustion  of  the 
(ttiait.  Inde(>d,  it  has  Ix'cn  shnwn  thnt  by  delay  the  meconinm  becomes 
•*4htH  in  bulk  through  the  absi>rption  of  the  fluids. 

Tluit  rupture  of  the  intestine  is  a  possible  result  of  delay  in  operating 
ly  sliown  in  the  history  of  the  case  depicted  by  Fig.  7,  ami  theivfore 
lot  too  strongly  urge  the  impoitance  of  early  operation  in  cases  of  this 
•Mure.  It  is  well  to  remember  tliat  the  rectum  in  children  dweends  in  the 
I'oIIdw  of  the  sacrum  atKl  is  close  to  the  bone,  and  except  at  its  upjx-r  jior- 
'•'W i« iliioovere<I  by  peritoneum  posteriorly:  in  front  its  peritoneal  invest- 
— tdwKCDds  to  a  much  lower  level,  and  its  close  relation  in  this  aspect  to 
•Ixifniito-iirinary  tract  is  an  additional  reason  for  the  selection  of  tlie  jws- 
Wor  region  for  exploratorj'  operation. 
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L  Puncture  v^Uk  a  T>'ooar  and  Oanula. — Punrtnre  of  tlip  rcc-fal  poach  withi 
a  trocar  and  oanula,  intrwliicod  thronjrli  the  ixrinciint,  w  .x*  fdnncrly  ndvised^i 
aud  hy  its  use  I  have  seen  the  rectimi  reaclicd  and  nitfunitim  evacuated  j 
but  it  is  generally  found  necessaiy  to  enlai-j^e  tlic  wonnd  made  by  the  in-j 
Btniment  to  secure  the  free  exit  of  fsecal  matter,  hi  tliat  I  do  not  see  that  it* 
use  jKMwesscs  any  advantages  over  the  j>eriiieal  incision,  aud  I  think  it  ha» 
decide*!  disadvaiitiiges,  for  the  rectal  jimu'li  may  lj<>  entiix-ly  missed  by  the 
trocar,  and  important  structures  may  be  injured  by  its  blind  intnxluction. 

A  muulHT  of  cases  are  referred  to  by  Cripps '  in  which  examination 
after  ih-ath  showwl  that  the  tnxar  had  failed  tt)  enter  the  rectal  jxjucli,— 
as  hai>pened  iu  a  case  in  my  own  practice,  in  which  the  parents  of  a  child 
with  ini|M'rfi>rate  rectum  of  the  fourth  variety  refused  th(>  iR'rineal  o[iera- 
tion,  whi<h  1  (iret  suggested,  but  agreed  to  my  atttuipting  to  reach  the 
bowel  by  a  puncture  with  a  tn>car.  I  faikil  to  reach  the  rectum,  and  the 
child  diet!  in  a  few  hours.  Upon  making  a  post-mortem  examiuati«>u,  I 
found  that  the  rectum  ended  in  a  bliud  pouch  about  two  inches  from  the 
perineum,  and  that  my  trocar  had  [laswd  between  the  rectal  jKiuch  and  the 
sacrum.  In  this  case  I  think  it  would  have  been  entirely  feasible  to  open^ 
the  bowel  fnim  the  perineum. 

At  the  present  time  the  weight  of  sni^ical  opinion  is  decidedly  s^insfc: 
the  operation  of  puncture  with  a  trocar  in  cases  of  imjK-rforate  rectum, 
except  where  all  other  forms  of  ojK'i-ation  are  i-efu.'^ed.  ^ 

77ip  Pcriuail  Oprrnlioti. — Tf  the  jn'rincal  ojwration  be  decided  upon  tOt 
reach  the  rectal  pouch, — aii<l  I  think  it  is  now  generally  wmsidcred  the  beak 
0]MTation,  since  if  snccc.'^siul  it  has  the  advantage  of  leaving  the  patient  with 
uu  alius  in  the  nonnul  position,  and  often  with  fair  ctjutrol  of  the  Iwwcla, 
for  the  anal  sphincter  is  often  well  develoi)ed  iu  spite  of  the  malformation 
of  the  rectum, — the  chikl  should  be  phice<l  in  the  lithotomy  |>osition,  and 
whether  an  amesthetic  be  administered  or  not  will  dcjx'nd  u|)on  the  judj^ 
ment  of  the  surgeon ;  for  myself,  I  prefer  not  to  give  an  anicsthetic  to  8Q| 
young  a  jwtient.  An  incision  is  now  made  in  the  median  line  of  thcperi4 
neum,  and  this  incision  should  be  carriwl  from  behind  the  root  of  thq 
w^rfjtum  to  the  coccax.  The  tissues  .should  Ik-  dividwl  slowly,  and  an» 
bleeding  vessels  should  be  secured  as  they  show  themselves.  The  sui^gcoi^ 
should  constantly  explore  the  wound  with  his  finger,  to  find,  if  jxtssib)^ 
tlie  bulging  of  the  rectal  jwuch,  and  should  rememUT  to  make  the  deep 
incisions  jMisteriorly.  In  a  female  child  some  information  may  hv  clieite 
M  to  the  |x)sition  of  the  ri-ctiim  during  the  ojieration.  iiy  cxjdoring  th 
vagina  witli  the  finger  or  a  probe.  If  the  cord-like  masa  of  fibi-ous  tia 
in  which  the  rectum  sometimes  terminates  is  seen  or  felt,  it  may  form 
valuable  guide  as  to  the  jHisitiou  of  the  rwtal  |M>ncli. 

Nearness  of  the  tulierosities  of  the  isihium  is  a  sign  of  absence  of 
raetum  ;  and  if  it  is  found  that  the  vagina  or  the  bladder  fills  up  the  con* 
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avity  of  the  sacrum,  it  is  au  iudic-ation  of  a  high  teiiuiiiation  of  the 
Kiti  iNtuch. 

The  iuoisiou  raay  be  tarried  with  safety  to  a  do])th  of  an  inch  and  a 
lulfur  two  inches.  When  the  rcrtul  pouch  is  roacliwl,  it  should  be  incised, 
uxi,  when  the  mccouium  has  e^'a|)cd,  tiie  wouud  in  the  rectum  sliould  be 
«if8cie»tly  cnlantcd,  and  tiien,  if  |)ossiblo,  its  iilgcs  shouhl  be  brought 
(liiwii  and  sutured  to  the  slvin  of  tlio  jK?i'iircuI  wound,  ciu-e  being  taken,  by 
ag  tlie  sutures  deeply  and  by  introducing  a  draiuage-tulje,  to  leave  no 
pwlsi't  around  the  Ijowel  for  the  aocnmulation  of  discharges. 

Tlie  suturing  of  the  wiges  of  the  bowel  to  the  skin  may  be  found  ini- 
|ii)«ibie  in  oertaiu  cases  if  the  rectum  terminates  high  up  in  tlie  jielvis, 
but  if  it  can  i>e  acfwmjdislutl  it  is  a  most  impMrtant  procedure,  and  une 
diminishes  largely  the  amount  of  contraction  in  the  ncwly-lbnnetl 
If  it  is  foiuid  impossible  to  bring  down  tlie  edges  of  the  rtH'tal 
wound  to  the  skin,  a  large  flexil)lc  catheter  or  a  nu'tallir  tube  may  be  iu- 
trodutu'd  and  held  in  place  by  tajK's  ;  but  it  is  alraast  imjiossiblc  t4j  keep  it 
in  pthiiiiuu,  as  it  is  apt  to  be  disphici-d  by  the  straining  ciTorts  of  the 


Vbich 


A  very  valuable  modification  of  this  operation  has  l>ccn  suggested  and 
|iractLietl  by  Verneuil,'  and  has  bcHju  very  i;ivi>rably  connncuted  upon  by 
tiuse  who  have  made  use  of  it, — namely,  excision  of  the  coccyx  in  the  early 
put  of  the  operation,  which  greatly  facilitates  the  si-arch  lor  the  gut,  and, 
in  cue  it  is  found,  enaijles  the  surgeon  more  readily  to  attach  the  edges 
ftf  tlie  rectal  pouch  to  the  skin. 

Vincent  *  has  suggested  (he  following  pro<'cdurc  in  cases  of  this  nature, 
wbidi  consists  in  making  au  incision  Hvc  (rntinietres  in  length  on  the  nat- 
ural site  of  the  anus,  its  |)osterior  extremity  jrassiug  the  tij)  of  the  etJctyx  by 
ODi'wiitimetre.  The  rectal  jwuch  is  found  and  mobilized  by  the  use  of  the 
•iupiT  anil  director,  and  the  anterior  fiice  of  the  coccyx  and  sacrum  is  also 
Mpiisid.  By  this  plan  no  oi-gan  can  Ixj  wounded,  and  the  reital  pouch, 
»lii(4  is  recognized  by  its  dark  atlor,  is  more  surely  rea<;hcd.  When  it  is 
fuoiKl  and  its  adhesions  arc  ruptured  by  (lie  finger,  it  is  brought  down  to 
llic  surface  of  the  skin  by  gentle  traction  without  licing  oiyenul.  The  next 
*ep  is  to  detcnnine  tlie  level  of  insertion  of  the  rectal  ixiuch.  If  the  bottom 
<if  tin-  jKjueh  c-umi>s  to  the  skin  without  any  trsiction,  all  is  well ;  but  if,  on  the 
contrary,  it  has  to  Ik"  dragged  down  to  this  level,  the  j>crincal  im-isiou  must 
I*'  prolonged  l)eyond  the  coccyx  and  along  the  side  of  the  sacnim  until  the 
•Wal  iKiuch  rests  easily  on  the  level  of  the  incision  an<l  remains  tfiere  with- 
W  traction.  Two  semilunar  Hai>s  of  skin  are  then  rcmuvi'«l,  causing  an 
ovoid  less  of  subatimco  witli  its  long  axis  antero-postcrior,  with  the  olycct 
«  I'K'vcnting  sul)8e<picnt  retraction  of  the  anal  orifice.  The  internal  sphine- 
^  miigt  bo  relied  upon  to  prevent  incontinencti  of  ffficcs,  and  in  none  of 


>  Medieni  Titnos  and  (3uzvtt«,  July  25,  1873. 
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Viuoent's  cases  lias  this  occurred.  The  sutures  are  placed  in  two  consevti- 
tivc  planes.  Iftlic  rectal  jwiicfi  is  intact,  its  Kiwf^t  part  sliould  pass  two  or 
three  centimetres  Ix'vond  the  eutancdiis  wmind,  and  should  be  fixed  to  the 
boitlers  of  the  wound  by  catgut  sutuix's.  Tlie  pouch  is  then  (ijiencd,  and 
after  the  meconium  has  cscajjcd,  a  constant  flow  of  antiseptic  fluid  being 
maintained,  the  free  e<lges  are  partxl  ott',  and  the  gut  is  attached  to  the  skin 
of  the  margin  of  tlie  wound  bv  a  row  of  fine  silk  sutures.  If  the  jxuicli  has 
been  torn  during  the  other  steps  of  tlie  ojwration,  tlie  first  row  of  sutures  is 
placed  so  that  the  knots  sliall  l>e  inside  of  the  new  anus.  The  second  row  is 
passed  as  in  the  previous  case,  and  in  this  manner  all  jiossibility  of  infiltra- 
tion of  the  peri-i'ectal  cellular  tissue  is  obviatwl.  This  procedure  overcomes 
the  tendency  on  the  jiart  of  the  rectum  to  asiM'nd  when  the  sutures  relax, 
the  mucous  Iwnler  remains,  and  the  ablation  of  the  skin  secures  the  j)emia- 
nence  of  the  artificial  auus. 

The  di-cssing  of  the  wttirnd  should  consist  in  dusting  tlie  parts  with  iodo- 
form, and  in  keeping  a|iplied  a  pad  of  cotton  moistened  with  S(ime  antiseptic 
solution,  to  collect  tlte  discJiargi^  ;  this  pad  siumld  Ivc  changifl  as  often  as  it 
bwfimes  soilenl,  an<l  tlie  wound  should  also  be  kept  desio  by  the  use  of  a 
weak  solution  of  bichloride  of  mercury  or  carbnlir  acid. 

If  the  8urget>n  luus  earritnl  liis  dissfrliou  up  into  the  jiclvis  as  far  as 
he  considers  it  safe,  an  inch  ami  a  iisilf  or  two  inches,  and  has  failed  to 
rciich  the  rectal  ]von<-li,  he  should  now  consider  the  advisnl)ility  of  almndon- 
iug  the  attempt  to  reach  the  got  tJirongh  tlie  ]HTineuni,  and  should  endeavor 
to  open  the  large  intestine  cither  in  the  left  groin, — Littre's  operation,— or ' 
in  the  left  loin  behind  the  iK'ritoneum, — .A.mua«it's  ojjeration, — or  in  the' 
right  groin, — Huguier's  o[>eratioLi. 

The  objections  to  the  performance  of  Amus.sat's  ojicration  in  children  are ' 
the  difficulty  of  finding  the  descending  colon,  which  is  mucii  more  movable 
tlian  in  the  mlult  l>y  reason  of  the  length  of  its  peritoneal  attachment,  and 
the  fact  that  the  relatively  large  size  of  the  infant's  kidney  limits  the  sjince 
in  which  the  ojjeration  is  performed.    Huguier's  suggestion  to  make  the  in- 
cision in  the  right  groin  to  open  the  sigmoid  flexure  of  the  colon,  grounded ' 
njMiu  tlic  observation  that  this  portion  of  the  intestine  is  fi-efpiently  in  young 
children  curie*!  over  so  as  to  assume  this  jKisition,  has  not  generally  been ' 
acwi>tod.     He  also  points  out  the  fact  that  if  the  sigmoid  flexure  is  not  met  i 
in  this  position,  the  crecum  or  some  other  part  nf  the  lai-ge  intestine  may  be ' 
reached  and  opened.     But  ex[>erienc-e  shows  that  the  sigmoid  flexure  occu-' 
]iies  much  more  frerptently  the  left  side,  for  Bourc.nrt,'  in  one  hundrrxl  and 
fifty  jKvst-mortem  examinations  made  to  elucidate  this  ])oint,  found  the  sig-: 
moid  flexure  in  its  normal  posilitjn  in  one  hundred  and  seventeen  cases :  sol 
that  I  think  it  is  clearly  sliown  that  the  ojicning  in  the  right  groin  is  not  to 
be  recommended.     I  think  that  alt  authorities  are  now  agreed  that  Littre'si 
ojieration,  or  laparo-colotomy  in  the  left  groin,  which  opens  the  bowel  near' 
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iu  natond  tenuiiiatiou,  is  the  best  procedure  to  adopt  when  it  is  found 
inpHsible  to  perform  (lie  {>erineul  operation. 

If  the  siirjreon  decides  upon  tJiis  ojieration,  he  shotdd  make  an  iiicisiou 
fnim  rMM.'  and  a  half  to  two  inehe^s  in  Icnjz^th,  half  an  ineli  above  and  {^uiraUel 
with  Poiipart's  ligniueiit,  Ix^inning  at  a  point  opposite  the  junction  of  the 
with  the  outer  thin!  of  this  strueture.     Or,  as  suggested  by  Ball, 

iacisiun  of  suftieieut  length  following  the  line  of  the  liuea  s«'niilunaris, 
Aipping  just  short  of  Poujiart's  ligament,  may  be  substituted  for  the  former 
iixiiiinii.  The  skin  and  nuiwular  layers  being  v»t  through,  the  i'asc'm  trans- 
wnaliit  and  peritoneum  may  Ix.'  piuiJied  u|)  together,  and  a  small  o^)euing 
ittie  in  them,  thnxigh  which  a  diixx'tor  should  be  passed,  and  the  two  cau 
Wtlien  divided  with  one  incisicm.  At  this  step  of  the  o|K;ration  tlie  edges 
uf  iJr'  wound  may  be  everted,  and  the  ixritoneum  seeurod  to  the  edges  of 
sliiii. 

It  is  sometimes  diffic^dt  for  the  surgeon  tt)determiue  whether  tlie  bowel 
(insiMiling  in  the  wound  is  small  or  large  intestine;  tliis  can  Ix'  aseertained 
liy  gently  drawing  outwanl  the  a)il :  if  it  be  the  small  intestine  it  can  be 
dmwti  out  with  ease,  and  the  mesentery  will  show  that  it  is  not  the  jwrtion 
of  ilie  Ixiwel  which  is  sought  for,  whereupon  it  c-au  Ix!  replaced.  On  the 
Other  band,  the  large  intestine  cannot  Ix?  s(j  readily  drawn  out,  and  its  raeso- 
y^lktt,  if  it  have  one,  will  be  found  attached  to  the  lefl  side. 

Wlien  the  surgeon  has  satisfied  himself  that  the  presenting  gut  is  large 
Utotiiic,  he  should  before  ojieuing  it  secure  the  Ixiwel  to  the  edges  of  the 
'Wtnd  by  several  sutures  of  fine  silk  or  tatgut.  In  making  these  sutures  a 
'vnvd  needle  should  be  ]»assitl  through  the  skin  and  parietal  jwritoneum 
y«dge  of  the  wound  and  should  then  transfix  a  portion  of  the  bowel, 
the  needle  should  again  Ix^  pjtssc<l  through  the  peritoneum  and 
win:  several  sutures  should  Ix-  applied  on  each  side  of  the  incision.  The 
pit  miy  now  be  incised  to  a  sufficient  extent,  and  the  mei^onium  allowed 
•«  QKttpe,  care  Ijeing  taken  to  prevent  its  entrduee  into  the  peJ'itoucal 
flUTtr. 

Befdpr  dressing  the  wound  the  8nrg(>on  may  e.\|»lnre  the  gut  with  his 
li«|!W  i»r  with  a  flexible  i^theter,  to  loiate  the  termination  of  the  rectal 
[Midi  with  reference  to  its  pmximitj'  to  the  perineum,  and  if  it  is  found 
•Iwi  it  approaches  the  jierineum  lie  can  at  this  time  dt-eiieii  the  perineal 
'ncisoii  itn  a  guide  intrwhuie<l  through  the  attiticial  anus  just  made,  or  he 
<upiMi]K>ne  tu  a  later  jwriod  the  attempt  to  form  an  anus  at  its  nonnal 
!"«ition. 

Aticnii>ts  to  establish  an  anus  in  the  jx-rincal  region  immediately  af\er 
"If  iwrfiirmanoe  uf  eolotomy  in  these  casi^s  are  attended  with  so  much  dan- 
|w,  B«l  have  been  so  unsu(vessful,  that  I  think  the  judicious  surgeon  will 

leontentetl  with  the  relief  which  lias  Ikhmi  alfonled  by  cnlotomv.  Mr. 
i'  attempted  tliis  pro(.'e<Iure  in  two  cases  tlirtx>  months  afier  eolotomy, 


•  Surgical  Disenecs  of  Children,  p,  809. 
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Dr.  Byrd '  has  rcpoiied  a  successful  case ; 
a  «■■  «f  imperforate  reotinn,  in  which  the  anus  tcrnii- 
twoaad  a  half  c-eutiineti'i«  long,  succocdcd  in  ostaln 
«f  the  gut  seveu  niontiw  atter  the  })crformance  of 
-.  tbr  patieut  lias  attained  some  age,  and  an  exauiina- 
us  in  tlie  lotl  groin  shows  that  the  nvtal  jMjudi 
n  a  the  pelvis,  a  director  or  ruhher  catheter  may  be 
tk»  culutumy- wound  and  uia<.le  to  enter  the  rectal  poucli 
ht  waim  if  it  be  pR>seiit,  or  at  .wine  point  of  the  (wrineum. 
Wcatduvru  u|)on,  and  the  gut  may  be  oix>ncd  and  sutured 
aikdi  ff  |HMbl&    Or  the  method  of  Di'iuaiijuay  may  be  adopted, 
M  tilling  n  thrciul  i-arrving  a  Iciidcii  ImiII  through  the  arti- 
■1  «•!  al  tlie  auus  if  it  lie  present,  or  through  the  pieriucum,  so 
l»  «b)iw  tile  gut  dowuward. 

*  has  9(^|i;gt«tc«l  tlmt  afier  tlic  colon  has  Ijccu  e.vpost.'d  by  lapa- 
MtiDCiil  incision  slioiikl  be  continued  so  as  to  open  the  pcr'i- 
<««ipr, Mwi  that  instead  of  bringing  the  bowel  out  at  the  abdominal 
il  ^IhwM  be  drawn  down  and  opened  and  fastened  to  the  edges  of 


should  be  done  with  full  antiseptic  precautions,  and  the 
M  the  gmin  dusted  with  icKloforni  and  dressed  with  a  {nd  of  auti- 
vhirh  should  ho  changed  ii:*  n(k-n  as  it  Ijecomes  s«)ik>d. 

ICfurwivreastin,  the  surgeon  sirniiid  prefer  nudving  the  attempt  to  open 
^  kiMnl  iu  ibe  loin,  the  best  guide  to  the  position  of  the  colon  is  a  line 
^tlfan  iucii  iKWterior  to  a  point  midway  between  llie  twosujierior  processes 
»^  the  il<Hini:  the  disadvantages  of  Aniussat's  ojK'i-ation  have  been  alluded 
hv  If  •!>'*  snrgxt)n  fails  to  (ind  the  large  intestine,  and  the  distendetl  small 
iMh«tinc  <Ju>ws  itself  in  the  wound,  it  is  better  to  o{K'n  this  and  stitch  it  to 
ihf  wamiikI  rather  than  to  al>andoii  the  case  and  allow  the  child  to  perish  l>y 
iMnttiiMl  olistruction. 

A»  rtKSinls  the  results  obtained  by  the  various  operations  for  the  relief 
of  lite  .«vinpt<ints  dnc  to  imperforate  reetnni,  there  is  no  doubt  that,  in  point 
o(  t^ifviv  and  as  a  matter  of  conitbrt  to  the  patient,  the  weiglit  of  evideace 
w  Inrgi'iy  in  favor  of  the  jwriueal  ojK'ratiou.  ^M 

(Yipiis*  has  e«illwted  one  humlntl  ciiscs  nf  the  various  o|>erations  ror 
th«>  ri'licf  of  imperlbrate  riKtuni :  his  table,  nitlinugli  e.\iiil>iting  a  high  rate 
of  n»»>rtality  (fifty  ]^'f  cent.),  shows  that  the  lai-gest  number  of  recoveries  fol- 
lower! the  jH'rineal  o]Mn»tiiin,  and  that  next  in  number  were  those  cases  in 
which  the  colon  was  oiH-ncd  in  the  groin. 

The  nMml>er  of  well-attested  rases  collected  by  Cripps,  Holmes,  and 
other  surgeons,  in  which  children  with  an  im|)erforatc  rectum  have  been 

'  KoUcy,  l«c.  cir.,  p.  45. 

>  Berlin.  Klin.  Woi-hcnsihr.,  187S),  Nos.  84  and  86. 

•  Britifh  Mediosl  J'lumnl,  1880,  vol.  ii.  p.  667. 

•  Uk.  cit.,  p.  88. 
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ipenU«l  upon  siitfcssfully  and  liavc  lived  for  years  afterwards  in  comfort, 
ihow»  tLat  the  operation  for  the  establishment  of  an  artificial  anus,  either  in 
the  perineum  or  in  the  groin,  drtcs  not  relegate  the  patient,  if  he  survives, 
ton  life  of  misery,  and  i-auuot,  I  think,  fail  to  eonvinci'  even  the  most  cou- 
Bemitivc  surgeon  of  the  humanity  and  utility  of  operative  interlerence  in 
noh  cases. 

IV.  TFIE  ANUS  IS  NORMAL  IN  APPKAKANCE,  BUT  ENDS  IN  A  CUL- 
DE-SAC,  AND  THE  UECTUM  ENDS  IN  A  BLIND  POUCH  AT  A 
VAKIABLE   DISTANCE   ABOVE  THIS   POINT. 

Id  this  form  of  malformation  the  anus  and  tlic  rectum  may  Ik"  separated 
liv  H  membranous  pirtition  of  greater  ur  less  thickness  (Fig.  4),  or  a  jKjrtiou 
of  the  Uiwel  may  be  impervious  (Fig.  5),  or  there 
ni»y  lx>  multiple  obstructions,  or  the  anal  portitm 
nay  cnramunicate  with  the  vagina  in  the  female 
iFig.  6)  and  the  rectum  end  in  a  cul-de-suc,  as  in  the 
c('lellnlfl^l  cSLse  of  Amiissat,  in  whicji  the  anns  was 
well  fonu<"d  and  i-ommimiifltetl  with  die  vagina  while 
the  rwtum  endwl  iu  a  eul-de-sac  (Fig.  5) :  the  i-ases 

Fio.  4. 


Fio.  6. 


^At  inni  Is  noiTOul  in  ippeanince,  but  enda  In  a 
u*..  and  the  rvi-tiini  ends  In  n  blind  fKiucli  at  a 
•  dliUncc  above  lhl>  jiolut.    (Ailer  MuUliK.) 


A  portion  of  the  riM^lnm  which 
tenniimtcd  In  ah  liniM^rvloiia  cnrd, 
the  antia  boini?  imrnul,  removed 
from  a  cbild  wliu  died  two  dayi 
after  birtli. 


I 


•!»  in  which  the  anus  cudiil  in  a  sinus  passing  iu  front  of  the  prostate 
Rlwd  and  the  rectum  terminated  in  a  closed  }H)uch  should  Ije  mentioned  in 
"''sitinnot'tion.  The  case  of  Amussat's  is  of  intcn'st,  as  it  was  the  one  in 
*liicli  he  first  brought  down  the  rectum  and  stitched  it  to  the  skin,  intro- 
•locing  a  pn)eedure  which  is  now  very  generally  adujited. 

Tiie  first  variety  of  this  malformation,  where  the  anus  is  normal  but  is 
**pMuted  from  the  rectum  by  a  nicinbranoiis  [wirtition  of  greater  or  less 
'nickheBS,  is  not  an  imconnnon  form.  I  have  iny.self  seen  a  number  of 
iDdiciaefl,  and  through  the  kindni'.Hs  of  Dr.  H.  F.  Fomiad  I  had  recently 
■"  opportunity  to  examine  a  child  presenting  this  malformation  wlio  died 
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three  days  after  birth,  a]>parc'ntly  frum  peritonitis  resulting  from  a  ruptnre 
of  tlic  transverse  cdlmi  (Fig.  7).  I 

Symptoms. — The  symp-  f '"  '^■ 

toms  pa-seiited  in  eases  of 
this   nature   are   in   no  wise  f  y; 

different  from  those  jireseuted 
iu  any  ease  of  complete  oc- 
clusion. 

Dia^osis. — The  diagno- 


Fio.  6. 


Rectum  ending  In  «  cul-rtc- 
nr,  aiml  portion  open  lug  Into 
the  Tigfna.    (Alter  Amussat.) 


riwcitlcin  of  a  child  In  whom  the  fourth  variety  of  Ihli 
malfcinnntlon  oxUtcd,  who  illcd  of  prritonltis  rt.-<>uUlng  ftoin 
rupture  of  the  trauKvenc  colon  three  days  after  birth.  •  Polnl 
at  which  the  rupture  occurred. 


BIS  of  the  nature  of  the  owhision  in  ea.ses  of  tlii.s  variety  of  malformation 
is  not  often  made  early,  as  iii.sjMVtion  of  the  jmi1  bIu>vv,3  the  anus  to  be 
normal,  and  it  is  only  when  the  nurse  or  motlier  notices  that  the  child ' 
passes  no  faecal  matter  and  that  it  suffers  jiain,  and  when  tlie  Ix-Uy  IxTomes 
swollen  or  vomiting  Ijegins,  that  the  surgeon's  attention  is  dire<'ted  to  the 
case.  \n  examination  of  the  anus  with  the  finger  or  a  probe  will  tliem 
reveal  the  nature  of  the  trouble. 

Progrnosis. — Frt>m  tlie  fact  tliat  the  nature  of  the  malformation  is  not 
often,  in  these  cases,  diagnosed  until  grave  symptoms  have  made  their' 
appearance,  the  prognosis  is  usually  most  unfavnrnlile. 

Treatment. — In  this  variety  of  malformation  an  attempt  should  fii-st 
be  made  to  reaeii  the  rectal  pouch  by  an  incision  tlirmigh  the  anus  back 
towards  the  «x<cyx,  and  if  the  gut  be  found  it  should  l)e  brought  down  and 
sutured  to  the  edges  of  the  anal  wound.  This  is  a  much  safer  procetlure 
than  punctiir*'  tfiitnigh  the  anus,  which  the  surgeon  might  feel  tempted  to 
emj)loy  if  the  {mrtition  Wtween  the  two  cavities  did  not  seem  to  be  very 
thick.     If  a  careful  and  safe  dissection  in  the  perineal  region  &ils  to  re>'eal 


iJiAi 
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Fto.  8. 


I 


tbepnaenoe  of  the  rectal  poucii,  the  surgeon  sliould  abandon  this  o}>erntlon 
tod  ibould  attempt  to  reach  the  ^ut  by  an  incision  in  the  left  groin. 

V.    THE   AXUS    IS   ABSENT,  AND  THE   RECTrM    ENDS   BY   A   FISTULA 
AT   ANY    POINT  OF  THE   PEUINEIM   OR  SACRAL   REGION. 

Tlie  rectum  in  this  variety  of  malformation  may  open,  as  stated,  at 
INK  imrtion  of  the  perineum  or  sacral 
ijpoii,  or  it  may  terminate  in  a  uarmw 
(■hinnel  under  tlie  raplie  of  the  peri- 
neum and  open  at  die  prepuce  (Fig.  8) 
fjrnt  the  symj»hy«is  [)ul)is,  or  may  ter- 
minate in  several  fi.stiihe  at  diHerent 
points. 

DiagnosiB. — The  diagnosis  of  this 
varii'ty  of  malformation  is  generally 
nut  difficult,  as  the  al)sence  of  the  anus 
auil  tlic  presence  of  a  fistula  tlirough 
wiiicli  fa-cal  matter  is  dischargwl  will 
dttrlv   point   to   the    nature   of  the 

•     "^  .  The  antu  Ij  ibwiit,  snd  the  reoliim  l»rml- 

tMuMc,    and    a    proW    intnxlliced    Ulto      naliw  in  nnnmnvcamilopeulug  at  the  prepuce. 

the  fistula  will  often  give  the  s.ii-geou     (*««■■  «°'"*«) 
«ome  information  as  to  the  position  of  the  rectal  pouch. 

Prognoaia. — In  these  cases  the  prrignosis  is  more  favorable  than  in 
ItoBe  in  which  complete  ocvlusion  exists,  for  such  cases  may  have  sotlsfac- 
lliy  n-acuations  through  the  fistula  for  some  time,  and  may  even  live  for 
niontlis  or  years  without  sutfering  any  inconvenience  from  tlie  deformity. 

Treatment. — If  the  (Kissage  of  freces  through  the  fistuKi  is  not  suffi- 
Sinllv  free  and  tiio  cliilrl  W-gins  to  show  evidence  of  discomfort,  the  fistula 
•IkxiW  first  be  dilated  or  rarefully  increasetl  in  size  by  incision,  and  if  this 
give  relief  from  the  symptoms  presented  it  sbovdd  be  dilate*!  <laily,  and 
M  fiirtlier  o]>eration  should  l)o  attempte<l  as  long  as  the  child  remains  in 
•^infort,  or  until  it  has  attained  an  age  when  a  more  radical  ojwratiou  may 
*  iiiMlcrtaken  with  a  fair  jirospoct  of  succe.ss.  If  this  do<>s  not  give  relief, 
"fthi- child  has  attained  a  sufficient  age,  the  fistula  may  Ir'  cxploretl  with 
"  priilie  or  director,  and  the  iMtsition  of  the  rectum  a9certain(Hl  if  possible. 
Having  ascertained  this,  a  perineal  o|)eiiing  should  be  made  to  reach  the 
'*'^iini,  and,  if  this  can  be  accomplished,  the  bowel  should  be  opened  and 
'*itl(ri"s  brought  down  and  sutured  t(»  the  skin.  An  attempt  may  be  made 
'0  close  the  fistulous  tract  at  this  time  (or  it  may  be  post[)oncd  until  a  later 
""owiou)  by  tlie  use  of  the  a<'tual  cautery  or  by  laying  it  open  and  allowing 
''t't  Ileal  by  grantdation  if  it  be  subcutanetvus. 


VI.    TOE  ANUS  IS  ABSENT,   AND  THE  RECTUM   ENDS  IN  THE 
VAGINA,    BLADDER,   OR   URETHRA. 

These  varieties  of  malfiumntion,  according  to  the  point  of  termination 

"■  tin.'  rectum,  are  classified  as  atreitia  uni  vayinaUs,  atreaut  ani  vmciditi, 
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axxl  atraia  aid  urc(hmli«.  Their  frequency  is  remarkable,  for  in  Leichten- 
slem's  statistics'  forty  j)er  cent,  of  all  malformations  were  of  this  nature, 
ami  Botlenliaiuer's  statistics  also  show  tiieir  great  preponderance  as  itjm- 
]«ared  with  other  forms.  This  marked  tendencj'  of  the  rectum  to  termi- 
nate in  the  genito-urinarv  tnict  is  nTiiarkahlc  wjien  we  consider  the  very 
definite  sejwratiou  which  exists  Ix'tween  the  rwtum  and  the  anterior  peri- 
neum iu  the  adult :  it  is  attril)nted  by  Ball  to  the  method  of  development 
of  the  prtK.t«xlietnn,  or  a  tendency  to  reversion  to  the  cloaeal  tyjK*  of  the 
birds  and  lower  inainraals. 

Atresia  Ani  Vaginalis. — In  that  form  of  malformation  in  which 
the  rectum  terminates  in  the  posterior  wall  of  the  vagina,  which  is  the  most 

common  form,  there  may  be  a  small 
opening  allowing  an  insufficient  escape 
of  ffecal  matter,  or  there  may  be  a 
large  aperture  permitting  of  a  free  es- 
cape of  the  contents  of  the  bowel  (Fig. 
9).  The  ojwniiig  may  l>e  situated  im- 
mwliatoly  within  the  fourchette  at  the 
entrance  of  the  vagina,  or  may  be  lo- 
cated high  up  in  the  canal.  The  symj)- 
toms  of  til  is  malformation  depend  largely 
upon  the  size  of  the  rectal  ojwning. 

Diagnosia. — ^The  diagnosis  of  the 
ease  can  easily  be  made  by  noting  that 
the  aims  is  absent,  and  tliat  there  is  an 
escajic  of  fiecid  matter  from  the  vagina. 
Prosrnosis. — The  prognosis  iu  this  variety  of  malforraation  is  favorable, 
and,  if  the  ojieuing  into  tlie  vagina  is  sufficiently  large,  the  child  may  ex- 
iM'rlcnix'  no  discomfort.  Nuincroxis  ca.ses  are  on  record  iu  which  patients 
HufTerint;  from  this  deformity  have  grown  up,  have  married,  and  have  borne 
childixMi.  J 

TrtMitment, — If,  as  often  hapfx-ns,  the  patient  suffers  no  inconvenience  1 
ftvm  (his  malformation,  any  oiJeration  looking  towards  its  cure  may  be 
iKMlponixl  until  tlic  patient  has  attained  «vme  age,  when  the  greater  devcl- 
opnu'iit  of  llie  [larts  will  conduce  to  a  ihvorable  result.  With  this  end  in 
view,  the  surgeon  may,  iu  cases  in  which  the  oj>ening  is  not  sufficiently 
ttxxs  first  attempt  to  overcome  tliis  complication  by  dilatation  or  enlai^e-  i 
MHHit  bv  a  careful  iucisiun  of  the  fistulous  opening.  ^ 

Shiuld  a  moi-e  radii-.il  o)RTati<)n  be  dwidwl  upon,  the  one  whieJi  I  have 
•n<n  foli«>w«l  by  the  best  results  is  |)erformed  iu  the  following  manner.  A 
dir«vlor  is  first  ii)tr<xluce<l  into  llic  vaginal  opening,  and  is  pushctl  back- 
waixl,  il"«  iKiiut  lieiug  made  to  projwt  as  much  as  possible  near  the  normal 
iK*ition  of  the  anus;  this  is  then  cut  down  upon  from  the  perineum,  and 


Th«  ftnuN  In  nUcnt.  and  (lie  rectum  tenal 
n>l«*  Iu  Uio  p(M(arlor  waU  of  the  vagiiu. 


■  Zienusen's  Cyclnpiedia,  vol.  vii.  p.  486. 
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L'isccl.     The  rectal  wound  being  then 


irhen  the  rectum  i 
enlarged  to  a  sufficient  extent,  the   gut  is  dissectetl  loose,  an<l  the  edges 

•arc  brought  down  and  sccuixhI  to  the  skin  by  sutures ;  by  this  dissection  of 
ihe  rectum  and  bringing  down  of  its  edges  the  opening  into  the  vagina  is 
oAcn  obliterated  if  it  iw  a  low  one.     Care  should  Im?  taken  to  se<nire  close 
approximation  of  the  gut  to  the  skin,  and  to  provide  for  dminage  by  the 
introduction  of  a  drainage-tube.     The  atler-treatnicnt  of  the  case  consists 
in  ki'cping  the  wound  drassetl  with  a  pad  of  t-ottou  saturated  with  some 
antise])tic  solution,  and  in  seeing  that  the  artificial  anus  is  kept  properly 
dilate«l  so  Jis  to  prevent  contraction, 
^h      If  tlie  opening  into  the  vagina  is  situatc-d  high  up,  and  has  not  been 
^Robliteratc<l  by  tlic  <i|>ei-<itiiin,at  a  later  |}cri<Kl,  when  the  jiarts  have  increasetl 
^Vin  size,  an  oiieralinn   may  l>e  undertaken  to  close  the  recto-vaginal  fistula, 
with  a  good  chance  of  sucicess. 

KAii  operation  d<'vise<l  by  Rizzoli '  fur  the  relief  of  tliis  malfiirmntion, 
hich  retains  the  outlet  that  nature  has  provided,  is  perfonnwl  as  follows. 
n  incision  is  carrieil  from  the  lower  margin  of  the  vaginal  anus  backward 
through  the  perineum  to^vartls  the  cotryx,  care  being  taken  not  to  oix-n  the 
intestine.  The  termination  of  the  rc<'tun],  with  its  vaginal  orifice,  is  now 
carefully  dissected  out,  and  the  abnormal  anus  is  transplanted  to  its  natural 
situation  and  secured  in  tlutt  position  ity  a  few  sutures,  after  which  the 

rrineal  and  vaginal  wounds  are  brougiit  together  by  deep  sutures. 
It  iias  been  suggested   tiiat  an  incision   be  nuule   backwanl   from  the 
vaginal  opening,  including  the  tissues  of  the  perineum,  and  oi)euing  the 
rectum,  and  tliat  a  tube  be  then  introdncwl  and  held  in  place  by  sutures  or 
tapes,  the  wound  thus  made  being  al- 
lowed to  heal  by  granulation ;    but  I 
think  either  of  the  ©[►crations  recom- 
tuendetl    above   will    l>e    found    more 
satisfat^^ory. 

The   oi)erations   for   the   relief   of 
tiiis  variety  of  rectal  malformation  are, 
1  think,  the  most  satisfactory  in  their 
results   of  all    those   that   have   been 
cJevised  for  the  cure  of  ojugenital  nial- 
£jmintions  of  the  i-ectum. 
^h     Atresia  Ani  Vesicalis. — In  that 
^Tbrm  of  malformation  which  is  known 
as  atresia  ani  vesi<silis  the  rectum  com- 
municates with  the  bladder,  either  by 
a  narrow  orifice  near  the  base  of  the  organ,  or  by  an  opening  near  its  fundus 
(Fig.  10). 

Symptoms. — The  most  marked  symptom  of  this  form  of  malformation 


'  Gross,  System  of  Surgery,  vol.  ii.  p.  tiO-S. 
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The  aniu  la  Rbwnt,  anil  the  rertiim  termi- 
nat£s  111  the  bUdder.    (After  MoUiCrc.) 
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is  the  jmssagp  of  fie<^  matter  witli  tlie  urine,  accompauied  generally,  iu  con- 
sequence of  the  iusufticieut  passage  uf  ffecal  matter,  with  pain  aud  straining, 
axid  swelling  of  the  belly. 

Diagrnosis. — This  is  generally  made  without  much  difficulty,  as  there  is 
absence  of  the  anus,  and  symptoms  of  ixrlusiiin  of  the  rec-tum  generally 
exist  to  a  greater  or  less  dt^ree,  and  a  small  quantity  of  ficces  intimateJy 
mixed  with  tlie  urine  e9cai>e8  during  urination  and  not  at  other  times, 
showing  tiiat  the  o|)ening  is  into  the  bladder  and  not  into  tlie  uix-tiira. 

Progrnosis, — In  this  variety  ol'niali'ormattou  the  prognosis  is  not  favor- 
able, from  the  fact  that  the  bladder  iu  the  infant  is  situated  so  high  up  in 
the  [telvis  that  it  is  really  an  alMJominal  organ,  and  hence  there  must  be  a 
high  termination  of  the  rectal  poiieh. 

Treatment. — In  the  treat  nicut  of  thia  very  serious  form  of  malforma- 
tion several  difficult  operations  have  been  recommended  and  practised. 
Martin'  suggests  the  intnxluction  of  a  staff  througli  the  urethra  into  the 
bladder,  and  an  incision  of  the  neck  of  the  bladder  as  in  lithotomy,  which 
should  continue  into  the  rectum.  Tliis  operation  relieves  the  immediate 
symptoms  of  obstruction,  but  leaves  the  patient  with  a  urinary  and  tieeal 
hstula,  which  \\<iuld  have  a  great  tendency  to  conti*act  ami  would  iie  followed 
by  a  return  of  the  symptoms  of  obstruction. 

I.  i)ad  the  opjvortimity,  a  few  yciirs  ago,  of  assisting  Prof.  Asbhurst  in 
jwi-forniing  this  ofteration  ujwn  a  eliild  a  few  days  old  who  had  beeu  brought 
to  the  University  Hospital  suffering  from  symirtoms  of  obstruction  due  to 
this  malformation.  In  this  ca.se  the  operation  was  awoniplished  without 
mucli  difticnity,  and  the  result  was  most  satisfactory  as  regarded  the  comfort 
of  the  child  while  under  our  observation  for  a  jieriod  of  two  or  three  weeks ; 
but,  unfortunately,  the  case  after  this  time  jmssed  out  of  ol>servation,  and  I 
was  unable  to  asi-ertain  the  ultimate  result  of  the  prt»ecdure. 

Ball '  suggests  a  laparo-colotoniy,  and,  when  the  colon  has  been  found, 
its  comj)lete  division,  with  closure  of  the  lower  portion  and  the  bringing 
out  of  the  uj)j)er  end  of  the  colon  at  the  wound  and  securing  it  in  that 
lK)sition  to  establish  an  artificial  anus.  Tliis  latter  operation,  although  at- 
tended with  greater  immediate  risk  than  the  one  before  mentioned,  has  the 
advantiige  of  having  the  patient  with  c<inti()!  over  his  urinary  secretion. 

Atkk-sia  Asi  UiiETHRALis. — In  that  form  of  malformation  kuown  as 
atresia  ani  urethi-alis  the  rectum  communicates  with  some  portion  of  the 
urethi-a,  allowing  the  escape  of  a  small  amount  of  fan^'al  matter,  which  passes 
more  or  less  in  the  intervals  I)ctwecn  urination  (Fig.  11). 

Diagnosis. — This  condition  may  l)e  suspected  from  the  fact  that  the 
fteces  esca|5e  during  the  intervals  between  urination,  and,  although  the  urine 
may  contain  fa?cal  matter,  it  is  not  intimately  mixed  witli  it,  as  is  tlie  case 
when  ttie  rectum  ccnumnnicates  directly  witii  the  bladder;  also  it  passes 


'  Dictiunn0ire  des  Scienvrs  niiklicalcs,  tome  xxW. 
'  Loc.  ciu,  p.  41. 
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The  itniiM  Is  Rtwent,  and  the  rectum  terml- 
naVcs  in  Uii;  urvllira. 
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during  liic  early  |>art  of  urination,  the  urine  at  the  latter  part  of  the  act 
King  p<Tfiftly  el(«r. 

Prognosis. — In  cases  of  this  nature  tlie  jirognosis  is,  as  a  rule,  tinfavor- 
Ic,  as  the  rectal  opening  into  the  uretlira  is  usually  so  small  that  the  fteces 
ipe  in  sufficient  (juautify,  and 
of  intestinal  ob8tructiuu  are 
ipidly  developed.  But  that  it  is  pos- 
liliir  for  a  child  suflering  from  this 
aalfonnation  to  live  for  some  time  in 
eumfiirt  is  shown  by  a  case  rocx-ntly 
iBlwrtwl  by  Mr.  Page,'  in  which  a  man 
8ltv-f(iur  years  of  age,  with  an  iiu- 
pcrfurate  anus,  who  passed  iiis  ikfcs 
tLmngii  a  fisttdous  opening  in  the  ure- 
Ihra  in  front  of  tiie  scrotum,  was  ad- 
mitted to  the  hos])ital  witii  symptoms 
of  obstruction  of  the  bowels,  dcjK'ndcnt 
occlusion  of  this  opening  by  in- 
tfficefl.  The  opening  was  en- 
lupd,  and,  his  symptoms  being  relieved,  he  left  the  hospital,  refusing  to 
■ilimit  to  furtJjer  operative  treatment. 

In  this  case  the  pjiticut  WiU'i  born  with  an  imperfuratc  anus  and  a  com- 
Biiiniiatii »n  between  titc  rw'tuiu  and  the  urethra,  ami,  an  attempt  to  make  an 
iiuJ  opening  having  provetl  unsuccessful,  he  jKissetl  his  fteccs  by  the  urethra 
niitil  he  was  ten  years  of  age,  at  which  time  tlic  nrcthnx  Iwcame  oecludcd 
V  inspisaated  fieces,  and  an  opening  was  then  made  in  front  of  the  scrotum, 
tliHHigh  which  he  continucxl  to  have  satisfactoiy  evacuations  until  he  was 
*Iiuitttd  to  the  hospital. 

Treatment. — The  treatment  of  this  form  of  malformation  consists  in 
[finding  the  reftura  by  means  of  a  jwrinetd  incision  ;  and,  as  the  gut  is  low 
^I'lnn,  this  is  generally  accfunplislitHl  without  difficulty.  The  details  of 
*lif  "IK-ration  arc  similar  to  those  before  nieiitioned,  and  nectl  not  Ihj  re- 
f>vt{\.  F.  J.  Shcpjwrd'  rcj)orts  a  case  of  tliis  nature,  in  which  he  reached 
•'x'rR'tnm  by  perineid  incision,  and  brought  it  down  and  sutnnti  it  to  the 
of  the  woimd,  with  a  sjitisfactory  result.  I>r.  f 'nlxjl '  reports  a  simi- 
,  in  a  child  five  weeks  of  age,  in  wliicli  he  upcratitl,  with  an  cfjually 
•Ukdory  result 

In  this  connwtion  it  is  interesting  to  note  a  ra.sc  mentione<l  by  Ball,  in 
*liidi  a  divcrtictdtim  from  the  rectum  passed  forward  and  was  intimately 
ed  with  the  urethra  but  did  not  communicate  with  it,  which  was  sue- 
•'■fiillv  oi)crated  upon  in  after-life. 


'  British  Medlosl  Journnl,  October  20,  1888,  p.  875. 
•  Edinburjjh  Medicnl  Jotirnnl,  1884,  p.  118. 
■  HetlicHl  Newt,  November  10,  1888,  p.  626. 
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Vn.    THE  ANUS  AND  RECTUM   ARE  NORMAL,  BUT  THE   URETERS, 

VAGINA,  OR  UTERUS  OPEN   INTO  THE   RECTAL   CAVITY.  M 

This  IS  a  rare  form  of  malformation,  l)iit  it  is  not  one  that  is  incora— 
patible  with  life.     BLKlcnhamer  has  collci^ttxl  a  number  of  cases  in  which 
the  ureters  opened  into  the  rectum,  the  blatlder  being  absent. 

As  this  is  a  mairurmatton  in  wliifii  o<vlnsion  of  the  bowels  does  notr^ 
exiRt,  and  as  life  is  not  endangered  by  its  presence,  no  immediate  operatiotM— 
is  called  for.  f 

In  that  form  in  whicli  the  vagina  or  uterus  o])ens  into  the  rectum,  whca_ 
the  child  lias  attained  some  age  and  the  parts  are  well  ilevelojjed,  an  opera — 
tion  to  close  the  fistula  and  replace  the  organs  in  their  nurniai  position  may 
be  altemptt>d  with  a  fair  prospect  of  success.     In  cases  in  which  the  ureters, 
opoii  into  the  rectum  no  operative  interference  could  Im?  of  any  avail. 


d 


VIII.     THE   RECTU.M    IS  TOTALLY   ABSENT. 

This  fonti  of  RX'tal  maUbrmation  <liffci-s  from  the  thin!  variety  of  mal- 
formation only  in  tlie  amount  of  the  rectum  which  i.';  wanting,  and  its  exist- 
ence niny  Iw  susixx'tcd  in  those  cases  in  which  an  exploration  of  the  pelvi* 
by  jK-rincal  incision  fails  to  reveal  the  presence  of  the  rectal  pouch. 

The  tix-atnicnt  of  this  condition  is  by  laparo-e<ilotomy,  preferably  in  thfr 
K'ft  gr«>in,  and  the  formation  of  an  artificial  anus. 

I,\.     THE   LARGE   INTESTINE   IS   TOTALLY   ABSENT. 

When  this  condition  exists  it  is  often  associated  with  a  fwcal  fistula  at 
the  iimbilicuH  or  some  other  portion  of  the  body,  and,  aside  from  th& 
Wfiiring  of  fix>(!  exit  of  fajces  from  this  fistula,  either   by  dilatation  or^ 
by  uiix'ful  incision,  is,  unfortunately,  Ix-youd  the  reach  of  sui-gical  aid. 

Cases  of  this  nature  have  already  been  described  under  the  head  of 
abnormalities  of  the  large  intestine. 


DISEASES  OF  THE  AWUS. 

PRURITUS  ANI. 

PrurituH  nni  is  an  affe<"(ion  which  is  occasionally  seen  in  childhood,  and 
in  chnnu'leriwxl  by  a  jviiiiful  itching  of  the  anal  region,  which  causes  the 
child  coiiKlanlly  to  s<iat<ii  tiie  jiart,  the  skin  in  the  vicinity  of  the  anus  be- 
ivtniing  ihickencd,  ccn-matous,  and  moist  from  exudation  as  a  result  of  the 
Irrilaliou  thus  prodiicc<l. 

i'ruriliiH  ani  may  n-sult  from  various  causes, — for  instance,  from  eczema 
uf  the  nniis  or  from  the  presence  of  oxyuris  vermicularis  in  the  rectum,  from 
iH^llcnli  or  mill)!*-!*,  or  from  the  presence  of  a  vi>gctablc  parnsite,  n.<»  is  the 
^heii  the  itching  is  <luc  to  the  atfectiou  known  as  eczema  marginatuia. 
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Dr.  Hare*  ha?  recently  reportctl  a  case  of  that  rare  affection  aspo'ffillua  of 
the  anus,  occurring  in  a.  huv  four  years  of  age.  In  wrtain  other  cases,  in 
which  its  presence  is  not  to  be  attributed  to  any  of  tlie  above-named  causes, 
it  an  be  traced  to  iinimnicr  diet  or  chronic  constiijation.  The  latter  con- 
dition is  not  uncornmon  in  infants,  and  is  due,  as  was  pointed  out  by 
*4lJi»l>i,  to  a  number  of  flexures  in  the  hjwer  part  of  the  colon,  in  wiiich 
(are  arrested,  giving  rise  to  an  ob.-itiuate  form  of  coustij>ation. 
Treatment. — Where  the  condition  aiu  be  traMsl  to  the  presence  of 
(trnia,  the  j»arts  should  be  frefjuently  btitlietl  witli  liot  water  and  washed 
CBefuliy  with  green  soap,  and,  if  this  does  not  effect  a  cui'e,  one  of  the 
fbUowing  lotions  may  be  used  : 

B  Acidi  carbolici,  fl^xxx  j 

Liq.  calcis,  f^vi. 
Hiace. 

B  Acidi  carbolic!,  fji ; 

Glycerini,  f^' : 

Aqun,  q.  s.  nd  T^  vi. 
Misco. 

Or  Ibe  fullowing  ointment  may  be  employed : 

B  Unpt.  picis,  ji; 

Ungt-  xinci  ox.,  jiii; 
Ungt,  aq.  rosa.-,  giv. 
MiBce. 


When  the  itching  can  be  traced  to  the  presence  of  parasites,  either 
»nimnl  or  vegetable,  the  use  nf  pome  of  the  antiparasitic  lotions  or  oint- 
iicuU  appropriate  for  the  individual  case  will  rapidly  relieve  the  condition. 
In  cases  in  which  the  affection  is  deppudnit  upon  errore  in  diet,  a  change 
of  diet  will  often  Ik?  follovvwl  by  a  .satisfactory  result.  Where  the  trouble 
iriics  from  chronic  con.stipation,  the  diet  .'ihould  I>e  changed,  and  enemata 
<*  8u|n)08itorie8  of  glycerin  should  lie  employed  in  jirefereuce  to  purgative 
oediciim. 

SYPHILITIC   AFFECTIONS  OF  THE   ANUS. 

'US  Pdichen,  MoiM  PapuIcK,  Cnndyhmatn. — Mucous  patches  and 
uh-s  are  atlcctions  which  occur  witli  comparative  frequency  in 
region  of  U»e  ann."*  as  the  result  of  congenital  syphilis.  Allingham 
of  numerous  tracks  or  fis.«ures  of  the  mueou.s  menibnuu'  f>f  the  anus 
diildren  suffering  from  hereditary  syjihilis.  Condylomatous  growths 
"My  appear  ujwn  these  syphilitic  lesions,  wliich  arc  acuminated  aud  spring 
"Om  previously-existing  ])apul<>s  or  mucous  patches,  and  are  acpoin]Tanied 
w  a  very  fetid  discharge  of  a  characteristic  (nlor:  these  growths  are  to 
■*  distinguished  from  the  simple  form  of  vegetations  which  frcfpicntly 


>  Univenily  Medical  Magazine,  June,  188P,  p.  526. 
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occur  in  this  region  in  children  and  which  are  in  no  way  dependent  upon 

the  prespncc  <»f  inherited  syphilis. 

Tlie  a[)[)earance  of  these  lesions  is  so  characteristic  that  the  diagnosis  is 
not  difficult. 

Treatment. — The  treatment  of  these  syphilitic  lesions  of  the  anns 
ahotdd  Ix-  botii  constitutional  and  ItK-al.  The  constitutional  effect.s  of  mer- 
cury can  best  be  obtainiH.1  in  young  cliildren  by  the  use  of  a  binder  ppread 
with  mereurial  ointment  applied  around  the  alMlonien.  The  hxnl  treatment 
of  the  anal  lesions  should  tvjusist  in  the  apjilication  to  thom  of  the  solid 
stick  of  nitrate  of  silver,  or  oi'  the  acid  nitrate  of  morcnry,  or  in  dusting 
tbem  with  a  p<iwder  composetl  of  otpial  parts  of  calomel  and  oxide  of 
zinc.     Under  this  treatment  they  will  generally  rapidly  disappear. 

VEGETATIONS   OR  WARTS   OF  THE   ANUS. 

Vegetations  of  the  anus  are  often  seen   iu  children,  and  the  masses 

may  attain  great  jsize  (Fig.  12).  They 
are  papillary  overgrowths  similar  in 
structure  to  warts  situate<l  in  other 
parts  of  the  body,  and  are  coveivd 
with  n  Sf|Uamou9  epithelium.  From 
their  situation,  they  are  apt  to  become 
moist,  and  as  a  result  of  this  condition 
there  is  often  prcst>nt  a  certain  amount 
of  oflcnsive  di.scliargc. 

Treatment. — In  the  treatment  of 
these  growths,  if  the  pails  can  be  kept 
perfectly  dry  a  cure  may  rapidly  re-  I 
suit,  and,  with  this  end  in  view,  if  the 
growths  an;  nut  very  large,  dusting  the 
parts  with  lyct)p<xlium  and  |Knvdered  I 
oxide  of  zinc  will  often  be  followed  by 
their  rapid  removal. 

Tlipy  may  also  be  touched  with  the 
solid  stick  of  nitrate  of  silver  or  with 
a  .saturated  solution  of  chromic  acid. 
If  the  masses  are  large  they  may   be 

V<.p.tnUon.nroun<ltheaniu:m>m»piitlent      dpgtrovwl    bv    the    application    of    the 
(n  Uic  Clilldrvn'ii  Hiupluil.  •  •  •'  . 

actual  rautory,  or  they  may  be  trimmed 
away  with  scissors:  the  objection  to  the  latter  means  of  ^'moving  them  is 
the  prnfusi"  hemorrhage  which  may  result,  but  this  can  generally  be  Qon- 
trolled  by  the  application  of  a  firm  compre&s  to  the  bleeding  surface. 

FISTULA  IN  AND. 

Fistula  in  ano  is  an  affection  in  which  there  is  an  abnormal  communi- 
cation between  the  mucous  surfaw  of  the  rectum  or  anns  and  the  skin  in 
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ate  neighborhood,  and  when  the  above  conditions  exist  it  consti- 
tulowhat  is  known  as  a  o)n)])k>tc  fistula.  Wbcu  t]ie  fistulous  tract  has 
ouly  (lue  aperture,  either  mutxius  or  cutaneous,  it  is  ternKnl  an  incomplete 
SKiila. 

This  affection  is  certainly  very  rare  in  infanta  and  children,  but  does 
with  sufficient  IVcfiuency  in  this  da-ss  of  patients  to  ivnder  its  diag- 
aiid  truitment  most  important.  AUingliaiu  mentions  the  fact  of  its 
(neurrence  in  cliiidren  of  a  very  tender  age ;  and  I  have  seen  a  number 
!i  cases  at  the  Children's  Hospital  and  call  to  mind  a  case  of  complete 

ila  iu  a  child  a  few  months  old. 

The  ciondition  may  result  from  wounds  involving  the  anus  or  rectum, 
j>erforating  ulceration  of  the  mucous  membrane  of  the  rectum,  and 
prehnlily  witli  greater  frequency  from  ischio-rectjil  absci'ss  ojwning  into  the 
rpctum  or  through  the  skin  iu  the  vicinity  of  the  anus.  The  cau.scs  of 
iidiio-roial  al)8cess  are  iu  many  cases  dilSciilt  to  make  out,  but  I  think  it 
imy  be  due  to  a  phlebitis  or  |)eriphlebitis  of  the  hemorrlioidal  veins  result- 
iug  ill  suppuration. 

Diagnosis. — The  diagnosis  of  this  affection  is  generally  rendered  suiE- 
flcnly  simple  by  the  introduction  of  the  finger  into  the  rectum  and  a  probe 
llltB  tliv  external  ojHMiing,  when  by  a  little  careful  manipulation  the  latter 
nay  be  maile  to  enter  the  bowel  if  the  fistula  be  a  complete  one.  In  incom- 
plilc  fistulie  which  have  an  opening  upon  the  skin,  or  in  those  eases  in  which 
liw  o|ieiiiiig  is  only  into  the  rectum,  the  diagnosis  is  not  so  clearly  msulc  out. 
Intiie  fiirmer  class  of  cases,  if  the  finger  be  intriKluced  into  the  rectum  and 
iproiiebe  {tassed  into  tlie  external  oi>ening,  it  can  be  felt  at  some  pjint 
t^ojiuf  near  the  wall  of  the  Iwwel ;  and  in  the  latter  cliiss,  if  the  sur- 
pim  [lalintcs  the  tissues  surrounding  the  anus  carefully  witli  the  finger, 
«*ill  oAeo  feel  an  indurated  mass  of  tissue  which  indicates  the  position 
of  tlio  internal  fistula.  The  finger  introduced  into  the  rectum  may  also 
fei  tlit>  orifice  of  the  internal  ojK-ning,  and  the  discharge  of  pus  with  the 
■ool  points  to  tlie  existent*  of  this  affection. 

In  this  connection  it  should  be  rpmcmWrwl  that  in  certain  cases  of  dis- 
•••of  llie  bones  of  the  spine,  of  the  sacrum,  or  of  the  pelvis,  the  puru- 
l«it  maldT  may  find  its  way  to  the  surface  through  the  ronuoctive  tissue 
"'•'Ut  the  rectum  and  perforate  the  skin  in  the  neighlHirhood  of  the  anus, 
"fit  timy  ojK'u  into  the  rectum  and  escajH*  by  the  anus.  In  such  cases  a 
•areful  examination  of  the  patient  will  oflen  reveal  the  origin  of  the  pus, 
**!  will  show  that  the  case  is  not  one  of  onlinary  fistula  in  ano. 

Treatment. — The  treatment  of  this  aflection  is  similar  to  that  of  fistula 
■"  (uliilts,  consisting  in  the  frw  division  of  all  the  ti.ssues  between  the  in- 
•«nuil  ainl  the  external  opening  of  the  fistula,  and  is  acc<jmplish«l  in  tiie  fol- 
""■in'i  inuuner.  A  dinvtor  having  U-en  introduce*!  into  tlie  external  ojK-n- 
"R  of  ihe  fistula,  the  finger  is  intnxluceil  into  the  rwtum,  and  wlicn  tiio 
!*««  of  the  director  is  felt  it  is  brought  out  of  the  anus.  The  superim- 
P*'!  tissues  arc  then  divided  witli  a  bistoury.     The  trac^k  of  the  fistula 
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slioiild  next  be  carefully  explored,  to  ascertain  if  there  be  any  branching 
sinuses  running  off  frnru  it,  and  if  stwli  Ije  fouiul  they  should  be  freely 
laid  ojwn.  Tiie  track  of  the  fistula  should  now  lie  touchc<l  with  a  solid 
stick  of  nitrate  of  silver  and  packed  with  i<Klofl»rm  gauze  or  lint  saturated 
with  carbolizcd  oil,  after  which  it  is  to  Ik;  allowed  to  heal  by  granula- 
tion, the  dressing  being  changed  at  intervals  of  a  few  days  and  the  lx>wcls 
Ixiing  kept  quiet  for  three  or  four  days  by  the  administration  of  a  small 
quantity  of  opium. 

In  cases  of  incomplete  external  fistula  the  director  should  Ik?  introducwl 
into  tlie  external  oj>cuing,  and,  guidinl  by  the  finger  in  the  rectum,  should 
be  made  to  perforate  the  wall  of  the  bowel  at  the  point  where  it  comes 
in  close  contact  witii  it :  the  6ui>sequent  steps  of  the  operation  should  be 
the  same  as  those  previously  detailed. 

In  that  variety  of  incomplete  fistula  in  which  there  is  only  an  iutenial 
ojtcning,  where  the  jx)sition  of  the  fistula  can  be  located  by  the  presence  of 
induration  at  some  point  alxtut  the  anus,  an  incision  having  l)een  made 
through  the  skin  at  this  point,  a  director  is  intnuhic-cd  and  made  to  enter 
Uie  rectum,  and  its  end  is  tlien  brought  out  of  the  anus,  the  subsequent 
treatment  of  the  case  differing  in  no  wise  from  that  of  complete  fistula. 

If  it  is  found  in  any  case  of  fistula  that  the  internal  communication  is 

veiT  high  up  in  the  rectum,  and  its  division  by  the  knife  is  considered 

unsafe  by  reason  of  the  hemorrliage  which  might  rt?sult,  an  elastic  ligature 

may  be  intnHhieed  by  means  of  an  eyetl  prolx'  and  brouglit  out  at  the 

anus,  afler  which  the  ligature  is  tied  and  allowed  to  cut  its  way  out,  and  the 

woimd  resulting  is  treated  like  that  resulting  from  the  division  of  the  tissues 

by  the  knife. 

FISSURE   OF  THE   ANUS. 

Fissure  of  the  anus  is  an  affection  in  wliich  there  exists  in  the  raucous 
membrane  of  the  anus  a  small  lincjir  ulcer,  which  is  productive  of  great 
pain  aflcr  the  IkiwcIs  have  Ik'cu  moved. 

This  affection  is  much  less  frequent  in  children  than  in  adults,  but  I 
fivl  sure  that  a  careful  ins[>ection  of  the  anal  region  of  children  who  com- 
plain of  j>ain  at  or  af\er  stool  would  show  that  its  prescuw  is  not  so  un- 
usual as  is  generally  supiKisrd.  I  have  seen  several  cases  of  this  affection 
iu  voung  children,  and  Ixith  Allingham  and  Curling  mention  cases  which 
th«'y  have  met  with  in  quite  young  children. 

Jacohi '  thinks  tissuix'  of  the  anus  a  much  more  common  affection  in  chil- 
divn  than  is  generally  suppistHl,  and  W-lievcs  that  many  of  the  frctfiil  chii- 
divn  who  sleep  badly  and  cry  constantly,  and  often  j)resent  symptoms 
«in)ulating  those  of  vesical  calculus,  suffer  from  fissure  of  the  anus.  He 
quotes  Kjcllberg,  wiio,  at  the?  Dispensary  at  St^xkholm,  among  nine  thousand 
•ud  niuctvH'ight  children  found  one  hundrc<l  and  twenty-eight  cases  of 
§Mlirr  of  the  anus;  of  the  {Kitieuts  suffering  from  this  affection  sixty  were 
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sixty-eight  were  girls,  the  majority  were  less  than  one  year  of 
igp,  tn<l  lu  st-veiity-threo  castw  the  jKitients  wcrv  lo!?s  tliaii  four  months  ukl. 

Dia^osia. — The  diagnosis  of  this  aB'ection  is  made  i'v<m\  llic  pain 
whicli  is  experienced  during  or  afler  stool,  and  from  a  careful  inspection 
iif  iIh'  anus;  U>e  stool,  also,  may  contain  a  few  drops  of  hltKxl,  wliieh 
wuidd  direct  the  surgeon's  attention  to  tlie  possibility  of  the  existence  of 
tliij  aiTection  ;  the  rectum  should  at  the  same  time  be  examined  with  the 
fii^  for  the  presence  of  polypus,  which  frequently  coexists  with  fissure 
of  llie  anus. 

Treatment. — In  children  suffering  with  fissure  of  the  anus  the  treat- 
mwil  atjuirwi  to  effect  its  cure  is  less  heroic  than  that  so  frequently  required 
iiiadidts  suffering  from  the  same  affection, — namely,  division  or  stretching 
of  tlie  sphincter. 

These  caries  in  the  former  class  of  patients  ran  generally  be  suj-cessfiilly 
by  the  a])plication  of  a  twenty-grain  solution  of  nitrate  of  silver  to 

» nicer,  or  by  lightly  touching  its  surface  with  thcs<jlid  stick  of  nitrate 
of  silver,  and  afterwaixls  keeping  tlie  part  well  smesircd  with  an  ointment 
fnraptified  of  thirty  grains  of  iodoform  to  the  ounce  of  vaseline,  the  bowela 
ke|)t  in  a  soluble  condition. 


8TBICTUBK  OF  THE  ANUS. 

8tric<nrc  of  the  anns  may  be  congetiital,  or  may  ivsult  from  the  con- 
lion  following  wounds  of  this  region,  cither  ufridcntal  or  resulting  from 
itions  iathe  vicinity  of  tlie  anus. 
The  treatment  of  this  condition  resulting  from  congenital  malfonnationa 
lunbecn  already  dismissed.  For  cases  of  stricturp  of  the  anus  arising  from 
otiKT  cau.<«cs  the  tn-atment  is  %'ery  similar,  consisting  largely  in  gradual 
dilatation  of  the  contracted  orifice,  either  instrumental  or  digital :  if  this 
WU  to  relieve  thecon<Uti<»n,a  cjuvful  incision  of  llic  contraetwl  jiarts  should 
l»pi»clised,  and  subsequent  dilatation  employed  for  some  time. 


DIPHTHERIA   OF  THE   ANUS. 

This  affection  is  occasionally  seen  in  jKiticnts  suffering  from  diphtheria 
rf  the  pharyn.x  and  larynx.  It  usually  rKviii's  late  in  the  disease,  and 
"oly  ia  cases  in  which  the  disease  has  profuuitdly  imprcssctl  the  .system, 
'owich  <ia.se8  the  deposit  of  diphtheritic  nteml)rane  may  involve  the  anus 
wdrntend  on  to  the  bntt<icks,  and  to  the  vulva  in  female  children. 

The  pix>gnosi8  of  tiiis  all'wtinn  is  extremely  niif'avonililc.  The  few 
<*•«  which  have  come  under  my  |>crsoiml  oliservation  have  all  terminated 
™tally,  in  spite  of  treatment.  The  tn'atmcnt  of  this  affection  consists  in 
''«•  i-tnploymcnt  of  such  c<jnstitutiona!  remedies  as  tlie  surj^wn  considers  ap- 
|tft)pri«te.     The  local  manifestation  of  the  diseast>  in  the  anal  region  may 

^L  ■*  dressed  with  it>dofonn  or  with  a  solution  of  the  bichloride  of  mercury, 

^B  000  in  two  thousand  to  one  in  four  thousand. 


N 
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■  DISEASES  OF  THE  RECTUM.  V 

B  PROCTITIH.  ^M 

PnKtitis,  or  hiflamraatioii  of  the  rectum,  is  not  an  infn?quent  affection 
in  chlldiiiMKl,  and  may  result  from  injury  received  from  vvithuut,  or  from 
injury  to  the  inueous  UK'niliraue  from  the  fteces  or  fnmi  materials  (.•ontainwl 
iu  tJie  fteces.  It  exists  in  two  (brniif, — acute  catarrhal  proctitis  and  chronic 
eatarrhal  proctitis. 

AcLTE  Cat.\rrhal  PROCTITIS. — This  is  an  affection  in  which  llie  iu- 
flamniatory  symptoms  are  limited  to  the  rectum.  It  is  characterizecl  by 
great  tenesmus  and  the  frc<juent  passage  of  hliwdy  inucu.s,  at  first  niixcxl 
witli  freecs.  Vesical  irritation  and  axlenia  of  the  mucous  membrane  of  the 
anus  and  lower  portion  of  tlie  rectum  arc  generally  present,  and,  as  the 
result  of  this  condition  and  of  the  amstant  straining,  there  is  often  ob- 
served a  partial  prola|)sc  of  the  rectum. 

Diagnosis. — Patients  sufiering  IVotn  acute  catarrhal  proctitis  present 
many  symptoms  in  common  with  those  of  dysentery,  but  tlie  abdominal 
jiain  and  the  cfinstitutioual  symptoms  of  the  latter  affection  are  generally 
wanting. 

Treatment. — A  child  suffering  from  this  affection  shonld  lie  kept  in  the 
rccumljcnt  postun-,  and  the  bowels  should  he  evacualcd  by  the  administra- 
tion of  a  small  dose  of  tastor  oil  or  of  uue  of  the  saline  eathartic-s,  either 
the  sulphate  of  sodium  or  of  magnesium  or  some  of  the  natural  mineral 
waters.     The  diet  slioutd  he  restrictetl  to  milk,  animal  broths,  or  eggs. 

If  the  tenesmus  continue  after  the  bowels  have  moved,  a  few  drops  of 
tincture  of  opium  with  starch-^^ater  should  be  injected  iuto  the  rectum,  or 
a  rectal  suppository  containing 

H  Pulv.  ripii,  gr.  I ; 

_  Ext.  belliidonnH?,  gr.  I; 

■  lodofornii,  gr.  i ; 

B  Ol.  tbiHjbroinsc,  q.  i., 

may  Ik-  em]>loyed  ;  and  if  the  ]iatient  shows  signs  of  exhaustion,  stimulants 
slioidd  1)C  carefully  adininistcretl. 

The  disciisc  genendly  runs  a  short  course,  and  under  treatment  the  symp- 
toms generally  subside  in  a  few  days. 

Chroxic  Catarrhal  Proctitis. — Tliis  afftvtifin  uanally  results  from 
acute  catarrhal  j)nK'titis.  It  is  cluu-.icterized  l)y  the  discharge  of  ntucus 
mixed  with  fseces,  aud  by  the  absence  of  j>ain  and  teneanus :  in  some  cases, 
in  which  ulo<ration  of  llie  niuojus  membrane  of  the  rectum  exists,  there 
may  Ije  in  addition  the  discharge  of  a  small  ipiantity  of  bloixl  aud  purulent 
matter  with  the  mucus. 

Treatment. — Tn  the  treatment  of  thi.s  disease  the  ssmie  precautions  as 
i^cgards  diet  should  be  observed  as  in  cases  of  acute  proctitis,  and  tlie  bowels 
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lovcd  by  the  adniinistratiou  of  a  saline  cathartic  if  the  evaeua- 
liiiMare  uot  aufficicntly  fi-ec.  The  K>i-al  trcjitiiicnt  bIiuuIcI  wmsist  in  the  use 
of  supjwsitories  of  iodoform  or  the  use  of  an  cni'mu  of  nitrate  of  silver, 
p.  \  lo  gr.  i  to  water  fji,  which  cau  be  gradually  iucreaacd  iu  strength 
if  it  does  not  cause  (Miiu. 

PERIPROCTITIS. 
PcripriK-titis  is  an  inflammation  of  the  connective  tissue  .surrounding 
the  reiliun,  which  may  be  the  result  of  tjcptic  cau.se.s  or  direct  injury,  or 
may  arise  from  the  introduction  of  foreign  matter  through  ulceration  or 
[•Tforation  of  the  re<-'tum.  It  may  tcrniinute  in  absces.s  or  gangrene  of  the 
ollular  tissue,  with  subsequent  implication  of  the  skiu.  Erysipelas  may 
ito  attack  this  region,  giving  rise  to  erysipelatous  j>eri proctitis. 

Treatment. — In  this  arttH-tion  prompt   treatment  is  requireil,  and,  as 
«iM>as  the  .swelling  and  induration  can  be  ntade  out,  free  incision  should  Ije 

'Vdc  Ui rough  the  skin  into  the  cellular  tis-sue  in  lines  radiating  from  the 
inus.  The  wounds  tluia  protluctxl  should  be  waslic^l  with  a  solution  of 
bidiloride  of  mercury,  one  iu  two  fliousuul  to  one  iu  four  lhou.><and,  or  with 

^Wslntion  of  chloride  of  zinc,  fificou  grains  to  the  ounce  of  water,  and 
flMKild  be  dusted  with  iodoform  and  txjvered  with  a  bichloride  gauze  or 
tvillon  dressing.  If  the  jmrts  have  Iwc-ome  gangrenou.s  tlie  iuci.sions  should 
l«  (aiTOil  intti  the  living  tissue  and  a  chaix'oal  |M)iilticc  applied.  The 
pBtieut  shotdd  be  given  a  liberal  diet,  with  aicohoI  and  tunics. 


ISCHIO-RECTAL   ABSCES-S. 

Isfhio-rectal  abscess  consists  of  a  purulent  collection  in  the  loose  cellular 
fan*  siirrounding  the  rectum,  and  is  a  most  painful  and  serious  affection : 
•iH?  jart  it  plays  in  the  wiusalion  of  fistula  in  ano  has  Ikx-u  mentioned 
"wJiT  that  heading.  This  affwtiou  may  result  from  injuries  of  the  re<-tum 
wilier  from  witliin  or  from  without,  from  phlebitis  or  perij)hlebitis  of  the 
'''■iiiotTlioidal  veins,  or  from  tlic  esraj)e  of  flecal  matter  into  the  surrounding 
•tlinlar  tissue  through  jK>rfon»ting  ulceration  of  the  rectum. 

Symptoms. — The  symjitoms  of  ischio-rectal  ai)s<"es3  are  throbbing 
f*in  and  a  sense  of  fidnesa  in  the  lower  {wrtion  of  the  rectnm,  the  jiaiu 
win;:  Mii'a.-<urai)ly  incrcnsc<l  at  the  time  the  bowels  are  movetl. 

Oia^rnOBiB. — The  diagnosis  is  m.ade  by  a  careful  examination  of  the 
"ftnm  with  the  finger,  by  which  means  the  rectal  wall  may  lie  found  to 
'"ilKdit  a  ceitain  part,  and  there  may  also  be  oljservc«l  swelling  and  onlcnia 
"f  liii' skin  nrar  tlic  anus:  palpation  of  this  region  will  often  reveal  the 
pffnenee  of  fluctuation. 

Treatment. — The  ti-eatmcnt  of  iscliio-recfal  al)sces8  consists  in  carlv  and 
•'*!  incision.  It  is  g<'neiid!y  coiu>(>(lc<l  that  there  is  no  form  of  a1).sces.s  which 
^oaixU  m«>re  pnjmpt  and  free  opening,  fttr  by  this  means  the  pain  is 
<|tii(>kly  relieve*!  and  the  danger  of  the  formation  of  a  fistula  in  ano  is 
•lunist  eertainlv  avoidi-d. 


84G 


DISEASES   OF  THE   RECTTTM. 


In  ojK-ning  these  abscesses  I  tliiuk  the  practic-e  of  Alliugliam  should  Ije 
followwl, — tliat  is,  to  etherize  the  iiatieiit  niid  phtce  liiiii  in  tlie  lithutumy 
jMtsitiou.  The  ravity  of  the  abscess  should  then  he  freely  laid  open  by  an 
ineision  through  the  skin,  and  the  finger  iDtixxluced  into  the  wound  to  I 
hreal;  down  any  secondary  cavities  or  lo<'uli :  if  it  is  found  that  tiiere 
hits  Ijec'U  miicli  burmwing  of  the  pus,  incisions  should  lie  made  at  right 
angles  to  the  original  incision  so  as  to  lay  all  cavities  fi-eoly  oj)on.  The 
cavity  of  the  abscess  is  then  to  be  washcil  out  \vith  a  s^ihition  of  bichloride 
of  mercury,  one  in  two  thousand  or  one  in  four  thousand,  or  with  a  sulutiou 
of  carljolic  acid,  one  in  forty.  The  vvouud  is  next  to  \k'  «ircfully  packwl  with 
lint  saturated  with  carlxdized  oil,  one  in  thirty,  or  with  io<Ioform  or  bichlo- 
ride gauze.  An  external  dressing  tif  gauze  is  finally  to  Ix'  ai>|)licd  to  the 
wound  and  held  in  place  by  a  T-bandage.  The  packing  need  not  Ikj  dis- 
nu'bcd  until  it  becomes  loose  or  soiled,  and  it  then  should  be  reuewc«l  in  I 
the  same  niaiuicr.  the  woinid  being  allowed  to  heal  by  grannlatinn.  The 
Ixjwels  should  Ix?  kept  quiet  for  four  or  five  days,  and  then  sliould  be  moved 
by  a  gentle  laxative.  Under  this  method  of  tiTatmeut  the  cavity  of  the 
aliscess  is  rapidly  filled  up,  and  a  cure  i*esulLs  without  the  formation  of  a 

fistula. 

MARGIN.\L   ABSCESS. 

^larginal  al)soess,  which  consists  of  a  cii-cumscrilx'd  suppuration  starting 
in  the  mucous  follick'S  or  from  a  fissure  of  the  anal  margin,  is,  I  think, 
niudi  more  common  in  childhiKKl  than  ischio-re(;tal  abscess,  and  is  a  much 
less  .serious  att'eetion.     This  aflwtion,  although  painful,  is  not  a  serious  one,    | 
and  it  does  not  it-snlt  in  the  formation  of  a  fistula  in  ano. 

Treatment. — The  titatmcnt  of  marginal  abscess  consists  in  making  a 
free  ojwniug  with  a  bistoury,  in  doing  which  the  tip  of  the  finger  shotdd  be 
))assed  into  the  rectum  to  steady  the  absr'<'ss-cavity  and  make  it  more  prom- 
inent before  it  is  incistnl  :  the  wound  should  then  be  diTssed  with  lint  satu- 
rated with  carbolizetl  oil.     Prompt  healing  usually  results. 


ULCERATION   OK   TUK    RECTUM. 

Ulceration  of  the  rectum,  aside  from  those  cases  in  which  it  exists  as  a 
result  of  chronic  dyseuteiy  or  of  chronic  catarrhal  proctitis,  is  not  a  common 
attection  in  childliotKl, 

The  treatment  of  this  afftx-tion  consists  in  the  restriction  of  the  diet 

and  the  regulation  of  the  bowels,  and  in  the  hntd  use  of  8uj)jK)sitorie8  of 

i<Klnf()rm  or  of  injections  of  a  solution  of  nitrate  of  silver,  gr.  \  to  gr.  i  to 

water  foi. 

STBICTUKE   OF  THE   RECTUM. 

Strictuiv  of  the  HH'tum  may  re.sult  fr«»m  wngenital  malformation  of  the 
rectum  such  as  has  Ik'cu  previously  di-si-rilKtl,  I'nvm  the  piTsence  of  growtlts, 
or  from  the  contraction  following  wounds  of  tlie  organ,  the  result  either  of 
aci'ident  or  of  ojwration.  lifxlcnhauKT  mentions  inherited  syphilis  as  an 
occasional  cause  of  congenital  stricture  of  the  rectum. 
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Treatment. — The  treatment  of  thisaffectiou  shntild  consist  in  the  grad- 
n»l  ililatation  of  the  rectum,  either  instrumental  or  digital ;  if  it  be  due 
to  die  presence  of  growths,  their  removal  should  Ix*  atn'omplislicd  if  possi- 
ble; if  it  be  due  to  sypliilis,  the  tRUtment  appropriate  for  this  atlection  is 
iDdicatcd. 

SYPHILIS   OF  THE   RECTUM. 

Lesions  of  the  rectum  due  to  inherited  syjihilis  are  certainly  much  less 
frequently  met  with  in  children  than  similar  aft'wtions  of  the  anus. 

Ball '  lias  described  a  case  of  gummatous  infiltration  of  the  coats  of  the 
miura  in  a  child  ten  years  of  age  who  at  the  same  time  exhibited  well- 
marked  symptoms  of  inherited  syphili.s,  and  the  elo.se  rcscniblaiice  of  this 
a*  ti>  the  disease  of  the  rectum  dt«cribed  by  Fournier  resulting  from  the 
later  stages  of  the  accpiiretl  disease  is  pointed  out.  Oser,  of  Cracow,*  has 
diseribed  two  cases  of  gummatous  iufiltratiou  of  the  intestines  in  eliildix'u 
NiiTeriug  from  congenital  syphilis. 

Treatment. — The  treatment  of  syphilitic  lesions  of  the  rectum  pivsents 
no  ]K!ctiliar  features,  consisting  in  the  adiuinistratiiiu  of  mercury  or  the 
iwiide  of  potassium  in  the  same  manner  as  in  the  treatment  of  correspond- 
ing lesioua  in  other  parta  of  the  bxly. 


PROLAPSUS  OF   THE   RECTUM. 

Prolapsus  of  the  rectum  is  that  condition  in  which  there  is  a  protrusion 
of  »|«»rtion  of  the  rectum  through  the  anus.  It  is  recognized  as  present- 
ing itjclf  in  three  varieties  : 

1.  The  mucous  membrane  of  the  rectum  above  protrudes  from  the  anus 
(|«rtial  prolapsus). 

2.  The  entire  thickness  of  the  walls  of  the  rectum  is  included  in  the 
!>K)la|i6us  (fi>mplete  prolajwus). 

3.  There  exi-sts  an  invagination  as  well  as  a  jmilap.sns  of  the  rectum. 
Pr«lii|isus  of  the  rectum  iu  sonu-  oue  of  its  varieties  is  a  very  eoniuion 

^fiTccliiiu  in  childhood,  and  the  frwiuency  of  its  <XM:'urrenee  may  bo  accouiitetl 

for  Ixili  on  anatomical  and  on  jwtliological  grounds. 

Tlie  looseness  of  the  attJK'limciit  of  the  sul)miicnns  connective  tissue  to 
(^  the  walls  of  the  rectum  is  a  well-recognizi.il  anatomical  fact,  and  probably 
^P   I'livg  an  imj>ortant  jrnrt  in  the  production  of  prola]>sus  of  the  rtH'tum : 

"•i!i  was  clearly  demon.strated    by  the  experiment  of  Molli^rc,'  in   which 

"iflatidn  of  the  subnaucfjos  tissue  of  the  rectum   in   the  tl<wl  subject  pro- 

|"*wl  prijtrusion  of  the  mucous  mcinbraue  througli  the  anus.    The  straight- 
Bi-ss  of  the  coccyx  in  children  is  said  to  favor  the  production  of  prolapsus 
<»ftiH«  rectum. 
Tlio  great  amount  of  straining  which  seems  to  be  necessary  to  bring 


>  Loc.  cit,  p.  184. 

•  Hcrt-diUiry  Syphilis,  Diday  and  Sturgis,  p.  90. 

*  MbMIu  du  Rectum,  p.  109. 
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about  a  satisfarton'  evacuation  of  fseces  in  infants  and  young  children  is 
a  factor  in  tlio  prcKliiction  of  this  afTwtiun  :  this  has  Ix-eu  explainc*]  by 
Jacobi  by  tiic  anatomical  fact  tliat  in  children  it  is  not  uacomiuon  to  find 
two  or  throe  angular  flexures  in  tlie  lower  jiart  of  the  colon. 

Tiie  liabit,  so  common  with  mothers  and  nurses,  of  placiHg  the  child 
upon  tlie  ciianilx'r  iiJcnsil  and  allowiup  him  to  spend  a  larpe  portion  of  time 
in  tiiat  position,  witli  a  view  to  keeping  him  quiet  ami  out  of  mischief,  is 
ticrtatnly  productive  of  this  ofJectiou,  and  is  a  custom  which  cannot  be  too 
severely  condein ncd. 

The  violent  straining  due  to  the  presence  of  a  polypus  in  the  nx^tura,  to 
seat-worms,  to  vesical  calculus,  or  to  a  contracted  }>rejiuce,  is  frequently  a 
cause  of  the  pn.Kluction  of  prolapsus  of  tlie  bowel.  Improper  diet  or  the 
custom  of  alltiwiug  children  to  eat  at  all  times  during  the  day,  and  as  a 
result  of  this  overfeeding  the  occurrenw  of  a  large  unmlwr  of  pas.sages,  are 
common  <-auses  of  this  afl'ecticjn.  Tiiat  imjtroper  diet  and  overfetnling  are 
causes  of  pr<;lapsu8  of  the  ret^tum  is  very  dearly  ini[>ressed  on  my  mind  by 
the  fact  that  at  the  Children's  Hospital  it  is  not  an  unusual  occurrence  to 
have  children  ailmitted  to  the  wanls  for  operation,  with  the  history  that  they 
have  suffered  fur  some  time  with  pnilajtsus  of  the  rectum.  In  these  cases, 
with  rest  in  Ixtl  and  with  the  regulatwl  diet  <if  the  house,  it  often  happens 
that  the  retrtum  fails  to  comedown  during  defecation,  and  after  a  few  weeks' 
stay  in  the  hosjtital  a  cure  is  effected  :  this  observation  is  confirmed  by  so 
high  an  authority  as  Mr.  Holmes. 

Symptoms. — The  most  marked  symptom  of  this  affection  is  the  pro- 
trusion of  a  riHldisti-purple  mass  coveretl  with  nineous  meniliraue  during 
straining  at  defeeatiou  or  urination.  It  is  usually  uuai,vonij)aniL'd  by  pain, 
and  it  may  undergo  sjwutaneous  reduction  as  soon  as  the  straining  efforts 

cease. 

Fio.  13.  Fio.  14. 


rartlal  prulapniM  of  the  rcclum. 
Hire.) 


(After    Mol- 


Complete  prola|MUs  of  the  rectom. 

U6re.) 


(After  Mot- 


if the  prolajisus  is  of  the  partial  variety,  little  ineonvenience  is  expe- 
rienetxl  tudess  the  prolajvsed  portion  of  the  bowel  is  allowwl  to  remain  out 
for  simie  time,  wheu  it  may  Ixrome  congested  or  even  ulcerated  ;  and  this  is 
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Flo.  15. 


ProtnpciM  of  the  ret'tum.   (After  Bnrant.) 


P«pt  to  occur  in  cases  of  complete  prolapsus.  In  the  third  variety  of 
lion  olxjtniftion  of  the  Ix)«t1s  may  exist  as  the  result  of  the  in- 
Tiginstion  of  the  prolaj>sed  bowel  ;  gangrene  of  tlie  pnitrudwl  mass  has 
onvrred  in  some  cases,  and  death  has  resulted  from  this  complication,  as 
trell  as  from  jHTitmiitis. 

Diagnosis. — The  diagnosis  of  prolapsus  of  the  rectum  is  not  ditSeult: 
the  aftix'tion  could  be  ctjufounded  only 
•itb  iiemorrhoids,  an  extremely  rare  dis- 
nso  in  ehildhocxl,  or  with  polypus.  An 
mniiiiation  of  the  rectum  after  the  ixxluo- 
lionof  the  mass  will,  if  it  be  a  case  of 
ius  of  the  rectum,  .show^  the  pres- 

of  no  tumor,  and  the  app<«rant«  of 
]m)lapiH)  of  the  rectum  is  so  charactcr- 

(Fig.  15) — the  annular  fold  of  tis.siio 
the  whole  anus,  with  its  depressed 
crntral  orifice — that  it  is  not  difficult  to 
disiin^ui.ih  it  from  either  of  the  otlier 
iffntions. 

The  givatest  difficulty  in  diagntjsis  is  likely  to  occur  in  cases  of  iiilu.s- 
niception  in  children  in  which  the  intus.su9reptum  may  protnide  from  the 
nrtiim  and  closely  resemble  in  appearance  a  caac  of  prolapsus  of  the  reo- 
tiini:  that  this  is  jxjssibic  is  prove*!  by  the  fiut  that  such  ca.st:«  have  been 
opctatfd  upon  under  the  impression  that  they  were  cases  of  prolapsus  of 
lb»  iwtum,  the  mistake  Ix'ing  discovered  only  at  the  time  of  operation. 
The  dittgiiosifl  of  the  hitter  atfwtiou  from  i)roiapsu8  of  the  rectum  is  not 
"liflicnlt  if  the  surgeon  makes  a  careful  digital  examination  of  the  pro- 
tnxled  ina.s.><.  and  also  takes  into  consideration  the  previous  hist<iry  of  the 
a*,  such  as  .sudden  pain  an<l  collapse,  the  ocrurrencc  of  more  or  less  ob- 
tnirtion  of  the  bowels,  and  the  passage  of  blood  and  mucus  preceding 
•lii'«ppearance  of  the  tumor  through  tfie  amis. 

Treatment. — The  treatment  of  tliis  condition  when  the  pnilapsus  of 
•Ik  rw'tam  actually  exists  consi.sts  in  returning  the  mass  as  stMin  as  jxj8- 
"ililr:  this  can  generally  Ikj  a«^omplished  with  ea.«o  by  laying  the  |>atient 
the  knees  and  making  gentle  pressure  with  the  fingers  over  the  whole 
of  the  tumor  for  a  few  moments,  to  return  tlie  contents  of  tlie  bowel 
*i"i  the  fluids  efTu-sed  in  the  tunics,  the  central  portion  being  pushed  up 
'iw  with  the  finger. 

In  recent  cases  little  difficulty  is  experienced,  but  in  long-standing  once, 
•"  wiiieJi  inflammatory'  cflTusion  has  taken  place,  there  may  be  great  trouble 
"i  ivtiiming  the  ixiwel,  and  it  may  prove  necessary  to  administer  an  aniES- 
"H'tic  liefore  the  reduction  cjm  be  satisfactorily  accom|)lished. 

^^^len  the  nxluctiou  has  been  awonipjishctl,  a  compress  should  be  placed 
"^Ttiic  anus  and  held  in  place  by  a  T-i>andage,  and  the  {mticut  should  be 
^''pt  in  the  recumlient  jiosture  for  a  short  time. 
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The  preventive  trcatmcut  of  this  aflrM.^tioD  consists  in  not  allowing 
the  child  to  have  the  Ixjwels  niovc<l  in  the  sitting  posture ;  and  prolonged 
straining  on  the  chamber  utensil  should  be  absolutely  interdicted.  The 
child  should  be  allowed  to  have  the  bowels  moved  only  while  in  the  re- 
nimlwut  pasture,  on  the  betl-jian,  or  on  the  side,  or  in  the  standing  jKisture, 
and  at  the  same  time  the  nurse  or  mother  should  support  the  perineum  and 
aims  by  two  fingers  placed  one  on  either  side  of  the  anus,  or  should  forcibly 
<lraw  the  skin  of  the  buttLtek  to  one  side  while  tlie  child  is  passing  the 
stool. 

When  prc:)lapsus  of  the  rectum  depends  upon  the  presence  of  a  vesical 
cidculus,  or  of  a  eontracteil  prepuce,  or  of  a  rectal  polypus,  or  of  jwrasites, 
iuiiucing  great  straining  efforts,  the  removal  of  the  cause  will  generally 
pi-oinptly  eflet't  a  cure  of  this  condition.  I  recently  had  under  my  care 
nt  the  Children's  Hospital  a  little  girl  three  ycjirs  of  age  who  suffered 
from  prolapsus  of  the  rectum  due  to  the  straining  indueetl  by  the  prc«- 
onee  of  a  vesical  talculus,  and  a  cure  promptly  followed  the  removal  of  the 
calculus. 

The  importance  of  hxiking  carefully  after  the  child's  diet,  which,  as 
iH'forc  mentioned,  may  be  a  factor  in  the  pixxluction  of  this  affection,  should 
not  1)('  overlooked  by  the  physician. 

Kuemata  of  cold  water,  or  of  astringent  solutions,  such  as  decoction 
of  oak  Imrk  or  solution  of  alum,  or  supix)sitories  containing  extract  of  dux 
vomicii  and  ergot,  may  be  employetl.  Of  these  applications  I  tiiink  the 
cold  water  enemata  will  be  found  the  most  satisfactory. 

I  am  not  awaro  that  submucous  or  sulK^utancous  injections  of  carbolic 
acid  or  of  ei'gotine,  as  rwomnieiidttl  by  Kelsey  '  or  Vitlal,'  for  tlie  treatment 
of  this  condition  in  adults,  have  ever  l)eeti  triwl  iu  the  treatment  of  pro- 
lapsus of  the  rectum  in  children,  and  I  therefore  should  not  recommend 
their  employment.  In  case*  of  jiersislent  prola^isus  of  the  ret^^tum  in  chil- 
dren, where  the  various  palliative  measun's  have  failetl  to  be  followed 
by  relief  of  the  eonditiim,  I  think  the  safest  and,  iu  my  experience,  the 
Burest  method  of  treatment  is  that  recommended  by  Allinghani,  which  coti- 
HislH  in  lite  ai>pIieation  of  nitric  acid  to  tlie  nuicous  membrane  of  the 
protrudwl  gut. 

This  method  of  treatment  is  as  follows.  The  child's  bowels  having 
Ixfu  previously  fipened  by  the  administmtion  of  a  small  dose  of  castor  oil 
or  by  the  use  of  an  enema,  the  (latieut  is  aua'Sthetizwl,  nud  the  surface  of 
(he  prolapse<l  bowel  is  carefully  dritil  and  cleansed  of  nineus  by  wiping  it 
with  absorlient  cotton.  The  whole  surfaw  of  the  mucous  membrane  is 
then  to  l»e  painted  with  nitric  acid  a|iplied  with  a  swab,  care  Ix^ng  taken 
Mot  Ui  allow  the  acid  to  come  in  contact  with  the  adjacent  skin.  A  pledget 
of  oilwl  eirtton  or  lint  is  now  introduced  into  the  central  depression  of  the 
)tt<olK{MKHil  mass,  and  by  pressing  it  upward  with  the  finger  the  mass  is  re- 


I  Loc.  cit,  p.  115. 
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A  pad  is  then  plaoe<l  over  the  anus,  and  the  buttocks  are  brought 
by  bn.>a(l  strips  of  adiioivc  pia.-;ter.  Tiie  Ixnvcls  shmilJ  be  kopt 
quiet  for  two  or  thn-e  days  by  tiic  adiniiiistratiun  of  a  small  amount  of 
opium,  and  at  the  end  of  tliia  time  they  should  be  opened  l)y  a  laxative. 

Id  practice  I  iiave  found  tliat  the  intriidiKtion  of  the  oilwl  cotton  or 
liiil  into  tlie  prolaj)9ed  Ixwel  at  the  time  of  operation  is  not  necessary,  us 
tiic  rhild  is  apt  to  jmiss  it  by  straining  M'hen  he  reeovcrs  from  the  ana;s- 
ihrtio:  hcnoe  I  generully  omit  its  use,  and  merely  etiat  the  cauterizwl  sur- 
fiwdf  the  Ixnvel  with  olive  oil  or  vaseline  before  reducing  it,  the  omission 
in  Qo  way  atfeeting  unfavorai)ly  the  i-esult  of  the  ojK'ration. 

Tlje  prola|>su8  may  recur  with  the  first  few  passages,  but  a  permanent 
-KKJI generally  effected  by  one  application  of  tlie  nitric  acid;  should  this 
nba  the  case,  the  cauterization  may  be  rc[x'at«l  in  a  few  weeks.  I 
bve  never  failed  to  see,  in  prolapsus  of  the  rectum  in  chiklliood,  a  second 
ur  third  application  bring  alxmt  a  cure. 

The  use  of  the  actual  cauterj-,  the  ligature,  or  the  clamp  and  cautery 
\m  l*cn  re«)mmended,  but  is  attended  with  danger  in  cases  of  complete 
|inilii|)siis  of  the  rectum  in  which  the  peritoneum  is  inchidwl  in  the  niiiss, 
»im1,  although  they  have  been  used  with  success  in  the  treatment  of  this 
iffrrtion  in  adidl><,  I  have  never  seen  a  case  of  prolapsus  of  the  rectum  in 
diililhfjod  iu  which  tlieir  employment  seemed  to  me  to  be  justifieil,  and  in 
which  the  simpler  and  safer  procctbirc — namely,  cauterization  with  nitric 
arid — fuiled  to  give  a  satisfactory  result. 

In  long-standing  cases  of  prolajwus  in  which  invagination  has  occurred 

ind  the  ]>atient  is  suffering  from  obstruction  of  the  Ixnvels,  if  the  prola|>su9 

euinot  be  reduced   under  ether,  the  only  operation  Mhich   holds  out  any 

pnM]>cct  of  success  is  the  establishment  of  an  artificial  anus  by  a  laparo- 

oolotomy,  which  should  )»refcrably  be  made  in  the  left  groin.     In  such  a 

nac,  if  the  child  sur\-ive,  at  a  later  jx'ri<Ki  attempts  may  be  made  to  close 

the  final  fistula  in  the  groin,  as  soon  as  the  invaginated  portion  of  the  gut 

bw  Ix-i-n  removed  by  sloughing  or  other  means,  thus  allowing  the  fceces  to 

|K>  through  their  natural  channel. 


HEMORRHOIDS. 

Hemorrhoids  arc  vascular  tumors  (tccnpying  the  lower  portion  of  the 
rtrtuni,  arising  from  a  dila(ati<in  or  proliferation  of  the  blood-ves.'sels. 
They  may  l)e  either  internal  or  external,  and  atvordingly  may  be  covered 
l>y  mucous  membrane  or  by  skin.  This  is  a  very  rare  affection  in  child- 
liiKxI:  when  it  does  exist,  the  hemorrhoidal  tumors  generally  consist  of 
dilated  %'ein.s,  and  they  are  apt  to  occur  in  children  of  a  iveak  and  delicate 
titufion.  A  few  cases  have  Ix^en  rejiorted  :  Allingham '  mentions  a 
of  venous  hemorrhoids  which  came  under  his  ol>.'5er\ation  in  a  child 
•  three  years  of  age;   Ball  has  seen  several  cases  occurring  in  quite  young 


'  Loc.  cit,  p.  75. 
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oliildren;  F.  Ogston'  reports  a  case  in  which  the  disease  appeared  to  be 
congenital ;  and  my  own  ex[icrience  has  been  limited  to  one  case  occurring 
in  a  child  five  or  six  vi-are  of  age. 

SymptoiDB. — Tiic  symptoms  of  hemorrhoids  in  children  are  very  simi- 
lar to  those  of  the  same  afl'ection  In  adults,  consisting  in  tiic  protrusion  of 
the  hemorrhoids  and  occasional  hlcctling  at  the  time  of  defecation. 

Diagnosis. — From  the  symptoms  presented,  the  physician  would  pos- 
sibly be  justitioil  in  susix-cting  tiie  presence  of  prolapsus  of  the  rectum,  but 
the  diagnieis  cau  readily  Ix'  made  by  a  caivful  loi'al  cxann'nation. 

Treatment. — The  treatment  of  hemorrhoids  in  cliildren  consists  in  the 
n<lniiuistration  of  iron  and  cod-liver  oil,  the  htcn\  use  of  astringent  oint- 
ments, and  regulation  of  the  action  of  tiie  bowels :  under  this  treatment 
a  cuit?  will  generally  result.  If,  on  the  otiier  hand,  the  tumors  continue 
to  bk-cd  and  be  protruded  at  defccatittn,  the  surgeon  can  have  recourse  to 
the  inji-ction  into  the  lieniorrlioids  of  a  twcnty-fivc-per-cent.  or  fif\v-per- 
ceut.  solution  of  larbolic  acid  in  glycerin,  or  to  the  use  of  the  ligature  or 
of  the  clamp  and  cauterj*. 


Flo.  It). 


POLYPUS  OP  THE   RECTUM. 

Poly])U8  of  the  rectum  is  not  an  uncommon  disease  in  childhood.  It  is 
usiinlly  cliarncterizotl  by  the  presciicv  of  a  follicular  tumor  springing  from 
tlic  umcons  nifnibmne  of  the  rci'tum,  to  wliich  it  is  altaclied  by  a  narrow 
pctliijc  at  n  |K)int  au  inch  or  an  inch  and  a  half  above  tlie  anus.  The  ibllic- 
ular  or  adenoid  jxilypus  is  the  variety  of  growth  which  is  most  commonly 
s^fii  in  chikli-en,  and  closely  resembles  in  its  structure  the  normal  mucous 
niciiibniue  from  which  it  has  its  origin,  although  its  glands  are  more  abun- 
dant and  are  often  more  branched  and 
convoluted.  The  fibrous  polypus,  com- 
posed chiefly  of  fibrous  celjuhir  tissue,  also 
has  been  met  with,  and  very  rarely  cystic  : 
]iolypiis ;  of  the  latter  variety  Cripps* 
reports  a  case  occurring  in  a  boy  nine 
years  of  age.  Pisseminated  jwlypi  of  the  , 
adenoid  variety  have  nl.so  bwn  observed 
in  young  fx-rsous;  Mr.  Thomas  Smith* 
has  reci>rdi'd  three  casi>s  of  this  affection 
occurring  in  members  of  the  same  family, 
and  Cripps*  mentions  cases  of  this  nature  . 
in  which  ronsidenible  areas  of  Iwth  the 
rt>ctiuu  and  the  atlon  were  studdetl  with  these  gro'wths. 

The  linnni-s  may  be  single  or  muUiph'  (Fig.  1(5),  and  are  of  a  bright- 
nxl  color  when  firet  extruded,  but  l)Ccomc  darker  and  more  venous  in  ap- 

i  I-tmdon  Lancet,  May  12,  ISSB.  '  Loc.  dt.,  p.  281. 

•  St.  Bnrthnlnmpw's  Hn§pital  Reports,  vol.  xxiii.  p.  226. 

♦  Loc.  cit.,  pp.  275,  270. 
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pi«nmce  after  tliey  have  been  protinidcd  some  time  and  their  cii-culatiou 
hwbeeii  interferwl  witii  bv  tlic  constrii'tioii  oC  tlie  spliiiu'tcr:  the  lengtli  of 
ihflitilicle  niav  vary  from  lialf  an  iiidi  to  two  or  three  iiidu'S. 

Eiistmf  Smith  says  that  itolypiisuf  tlic  rectum  in  rare  in  diililren  under 
l«  ymrs  of  age ;  Bokai  foimd  twenty-five  eases  of  tli is  growth  in  sixty- 
five  thousand  nine  hiindri'd  and  seventy  patients.  Jaooiii '  says  that  he 
ws  from  one  to  three  eases  aiinnally  among  five  iiiindriil  children. 

Symptoms. — The  present*  of  a  rectal  polypus  givi-s  rise  to  a  sense  of 
fiiln<':<s  and  distress  in  the  lower  part  of  (lie  nvtiini,  and  there  may  \ie  ex- 
jiiiUivi'  eflorts  with  tenesmti.s.  Tlie  c'.«i"ape  of  glairy  or  blootly  mucus  or 
of  blood  is  a  verj-  constant  symptom,  and  in  eliildreu  this  alone  is  pre- 
Mptive  evidcniv  of  the  |)riwiice  of  thiti  growth. 

Diagnosis. — The  diagnosis  is  not  diflieult,  as  the  polypus  is  ajit  to 
prweiii  at  the  anus  or  protrude  from  it  during  defeeatiou ;  it  is  likely  to 
lie  (xinfitunded  only  with  liemori'liuids  or  |)rcila|)se  of  tiie  re«'tum,  and  a 
cjrefiil  examination  with  the  finger  will  disclose  the  presence  of  the  jK'ilide 
to»hi<h  the  growth  is  attjiched.  It  is  well  to  give  an  enema  just  before 
the  examination,  and  when  it  j»a,ssea  the  growth  is  apt  to  be  brouglit  to  the 
lower  ]art  of  the  rectum,  or  may  present  at  the  anus.  It  is  also  advisable 
to  inthxluoe  the  finger  well  into  the  rectiuu,  and  to  make  the  examination 
of  its  walls  as  the  finger  is  witlidrawn  with  a  sweeping  motion,  by  which 
Mean?  the  petliele  of  the  j)olypus  may  i»e  booko*!  upon  the  finger. 

It  is  proljable  that  in  many  cases  polypi  undergo  a  sjmntaneous  cure  by 
liic  ap]>aratiou  of  their  attachments  from  the  bowel,  and  are  paased  with 
the  Ktool,  all  symptoms  dc|)<'nding  upon  their  presence  disappearing  upcm 
liieir  expulsion  :  a  luimber  of  such  cases  have  been  rej)orte<l. 

Treatment. — The  ti-eatmcnt  of  polypus  of  the  rectum  is  simple  and 
fiitis&etory.  The  tumor  may  be  seizwl  with  tlie  fingers  or  forceps  and 
tiristMl  off,  and  the  stump  touched  with  tlie  solid  stick  of  nitmte  of  silver, 
or  with  nitric  acid  :  the  only  disadvantage  of  this  mctlnKl  is  the  possi- 
bUity  of  tnjublesome  hemorrhage. 

I  think  the  best  and  safest  method  is  to  seize  the  ]TOlypus  and  draw  it 
oat  sti  as  to  expose  its  [K'<liele,  and  to  encircle  this  witli  a  ligature  close  to 
the  mucous  membrane,  care  being  taken  not  to  make  sufficient  traction  to 
inv»-rt  the  wall  of  the  rectum,  which  might  then  be  included  in  the  grasji 
of  ihi"  ligature.  The  ligature  should  next  be  firmly  titnl,  and  the  tumor 
remuvitl  by  dividing  the  pedicle  in  advance  of  the  ligatui-e.  If  a  numlrer 
of  |K>lypi  exist,  the  same  proeedui-e  is  re^ieated  f()r  each  growth. 


ANGEIOMA   OR  NJEVUS  OF  TlIK   RECTUM. 

Njtviis  of  the  rectum  is  an  extremely  rare  affection,  and  very  few  cases 
7e  \iern  observed.     Mr.  .Vrthnr  E.  Barker*  has  published  a  ease  of  this 


Vol.  Ill.-as 


'  Inte*lir.Hl  Dispases  nf  ChilJn'ii,  p.  280. 
•  Med.-Chir.  Tram.,  v.il.  Ixvi. 
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nature,  and  Mr.  Howaixl  Marsli  has  reported  tlie  case  of  a  giri  ten  yean 
of  age  who  siift'oii-d  fVum  rtn-tal  heiiiorrhagt'  aud  in  whom  an  exiimination 
rcvcakil  a  nies'oid  growtli  in  tlie  lower  part  of  the  i-ectum. 

Tlu>  )irini-i})al  symptom  cona^quent  upon  this  diseasie  would  be  hemor- 
rhage, and  some  difficulty  might  be  experieuceil  in  diagooeing  it  from 
heniorrhdids. 

Treatment. — Tlie  treatment  of  angeioma  uf  the  rectum  consists  in  the 
use  of  a  ligature  to  strangulate  the  growtli,  or  in  the  application  of  nitric 
acid  or  of  Pacjuelin'.s  cautery ;  the  latter  meaui-  was  succesafuUy  employed 
iu  the  case  reported  by  Mr.  Marsh. 

MALIGNANT  DISEASE   OF   THE   RECTUM. 

Malignant  disease  of  tiie  rectum  in  cliildliood,  in  the  form  either  of 
cylindrical-cdlcd  <ar<'innnia  or  of  sai'i-onia,  is  very  rarely  met  with.  Alling- 
hani '  rcportis  the  casi;  of  a  iwy  thirteen  years  of  age  who  sufierod  from 
cancer  of  the  rectum,  aud  another  case  in  a  lad  of  seventeen  years ;  and  a 
few  similar  cases  have  Wen  rcjioited  by  (iiuiiu,  Cripjis,  aud  other  oliserNers. 

Diagnosis. — The  diagnasis  of  this  affiH-tiou  is  to  Ix-  made  fmm  the  non- 
malignant  growths  of  the  rocttiin,  and  will  dciR-nd  largely  mnin  the  presence 
uf  tlic  |)cculiar  cm-hexia  of  cancer.    The  prognosis  is  extremely  uufavorable. 

Treatment. — The  tiratmcut  of  malignant  disease  of  tlie  re<"tuni  ouisists 
in  tlic  cxcisiim  of  the  growth  if  its  situalinn  is  favorable  for  such  a  pnn 
cedure;  or  linear  rectotomy,  which  consists  in  freely  dividing  the  growth, 
together  with  the  lower  portinn  of  the  rectum,  incUidiug  the  .sphincter,  may 
be  |)ractisctl,  with  at  least  teinpurary  lx>netit ;  or,  if  excision  is  not  ptissiblc, 
owing  to  the  fact  that  the  growth  involves  a  high  portion  of  the  rectum, 
and  if  .symptoms  of  obstruction  of  the  bowels  are  present,  colotomy  should 
lie  {K"rfornie<l. 

WOUNDS  OF  THE   RECTUM. 

Wounds  of  the  rectum  may  be  caused  by  bodies  introduced  through  the 
perineum  or  the  anus  or  by  substances  which  rcacii  the  rwtuni  through 
the  alimentarj-  caual.  They  may  k-  laceratwi,  incised,  or  punctured.  Se- 
vere lacvratwl  or  punctured  wnuntls  may  result  from  patients  falling  ujion 
sharp  Ixxlies  which  enter  tfimugh  eitlicr  the  iK'rineum  or  the  anus,  or  from 
sharp  fragments  of  broken  Ikiucs  of  the  pelvis,  causing  in  many  cases  ex- 
tensive laceration  of  the  parts  alwut  the  rectum  as  well  as  of  the  rectum 
itself,  and  these  wounds  may  lie  complii.'ated  by  injuries  of  the  bladder, 
vagina,  or  iKTitonemn.  Many  r.uses  of  .severe  punctunKl  or  lai-erated  wounds 
of  tlie  rectum  have  rcsulttnl  from  the  careless  or  forcible  introduction  of 
the  uozzle  of  the  cncma-syringc.  The  laceration  of  this  organ  in  children 
who  have  been  subjedwl  to  unnatural  intercoin-se  should  also  be  men- 
tioned.    The  most  common  varieties  of  incised  wounds  of  the  rectum  are 
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from  the  accidental 


ions  (ipun   tliat  orfran 
fflodoa  of  the  boMcl  in  the  oiK'ration  of  lateral  lithotomy. 

Among  the  unusual  forms  of  injun'  to  the  rcctnni  might  be  mentioned 
a  iwcntir  rejMjrted  ca.sc  in  which  the  injury  partook  of  the  nature  both 
tt  i  ham  and  of  a  wound,  a  blacktunith  having  thnist  a  ml-hot  bar  of 
imn  into  the  rectum  of  a  Ixn*  who  was  sitting  on  a  jjrrafing  over  his  shop^ 
the  Iwr  entering  the  l)owel  for  several  inches  and  inflicting  a  distrcssiug 
hnrn  which  proved  fatal  in  a  few  days.'  Bodies  also  which  liave  passc<l 
ihrongb  the  alimeutary  canal  liave  been  known  to  produce  serious  injuries 
of  tJic  ivctum. 

Prognosis. — Incised  and  lacerated  wounds  of  the  rectum  which  do  not 
inviiive  the  bladder  or  peritoneal  cavity  generally  heal  very  promptly,  as  is 
8WU  in  wounds  made  by  the  surgeon  in  operations  upon  this  organ,  or  in 
thr  atfidental  wounds  occurring  in  the  lateral  operation  for  stone  in  the 
blidilcr;  but  in  deep  laccratctl  woun<Is  in  which  the  al)OVC  complications 
wist,  and  in  punctunxl  wounds  in  which  there  is  not  adequate  drainage, 
tbc  |Mti}rtiosis  is  not  so  favorable.  In  laf-erati-d  and  [luuetured  wounds  of 
llirmium  the  greatest  danger  results  from  hemorrhage  and  cellulitis,  and 
wIkd  llicy  are  complicated  by  visceral  injury  or  wound  of  the  peritoneum 
lite  ri-k.s  of  urinary  intiltration  aud  jK'ritouitis  may  Ix;  suj)ei-addcd,  render- 
ing lJit?m  a  most  grave  class  of  injuries. 

Treatment. — The  treatment  of  the  simplest  variety  of  incised  or  ex- 
ttmal  lai-erated  wound  of  the  itxjtum,  which  involves  only  its  lower  por- 
tion, tonsists  iu  controlling  the  bleeding  by  the  application  of  ligatures  to 
^L  the  bli-cding  vcs.sels,  in  wasiiing  the  wound  thoroughly  with  a  snhitinu  of 
^L  ihe  bichloride  of  mercury  from  one  in  two  thousand  to  one  in  four  thou- 
^P  ■•4,  iu  dusting  the  wound  with  powdered  iodoform,  in  providing  for 
[  fi*  drainage  by  the  introduction  of  a  drainage-tube,  and  in  bringing  the 

Wgwof  the  wound  together  with  catgut  sutures.  A  gauze  dressing  should 
•IxM  be  applied,  and  the  bowels  kcptipiiet  for  a  few  days  :  under  this  treat- 
oeiii  ri|iair  usually  takes  place  promptly. 

In  piuictun'd  or  internal  laccnitcd  wotrnds  of  the  organ  which  do  not 

«l»iid  high  eiiough  to  involve  the  bladder  or  the  peritoneum,  it  is  considered 

•dviaihie,  in  onler  to  secure  free  drainage,  to  convert  the  internal  punctured 

«r  |jjcerate<l  woiuid  into  an  open  wound  liy  the  division  of  all  the  tissues, 

iui'liiding  the  e.vternal  sphincter  and  the  sUiu,  jis  would  be  done  in  the  case 

«f  interual  fi.st^da.     The  wound  should  then  be  washed  with  a  bichloride- 

<if-niercMr\'  solution,  |Kicked   lightly  with  iiKlofi)rm  gauze,  and  allowed  to 

6cal  by  granulation,  the  dR-ssings  being  changed  only  as  ofien  as  tlicy  be- 

aaae  soiled.     In  tuses  complicated  by  a  wound  of  the  bladder  perineal 

^LK>-9totomy  lia»  been  recommended,  to  provide  for  the  free  e-scajw  of  urine: 

^■to  the  case  of  a  boy  who  suflered  from  a  wound  of  this  nature  Mr.  Bryant* 


>  BritUh  Medical  Journal,  1882,  p.  26. 

*  Medical  Times  and  Oftzette,  May  2S,  1878. 
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adoj)tod  the  above  procedure,  with  a  favorable  result.  Free  drainage  is  also 
t<j  l)p  swiitx'd  by  division  of  the  anal  spliiiirter,  and  by  the  introduction  of 
draiiiage-ttibes  if  necessary.  If  there  is  evidence  of  puncture  of  the  j)cri- 
toneuin,  with  injurj'  of  the  contained  viscera,  the  sui^eon  should  perform 
laparotomy,  and  wounds  of  the  viscera,  if  found,  as  well  as  the  rent  in  the 
peritoneum,  should  be  clusctl  by  sutures. 


FOREIGN   BODIES   IN   THE   RECTUM. 

Foreign  bodies  may  enter  the  ivetum  from  the  upper  jmrt  of  the 
alimentary  cuual  or  may  be  introdticeil  through  the  anus :  in  the  former  case 
they  may  consist  of  masses  of  ftecal  matter  which  have  become  insjiissated  or 
of  substances  which  have  been  swallowed  and  have  been  arrested  in  their 
passage  through  the  rectum.  The  greatest  variety  exists  in  the  foreign  bodies 
which  have  bivn  introdutrd,  either  by  accident  or  by  design,  through  the 
amis  into  the  rectum. 

Symptoms. — The  syni]}foms  of  a  foreign  bwly  impacted  in  tJie  i-ectum 
are  pain,  inefl'ectual  ttttcmpts  at  defecation,  and  the  passage  of  mucus  or 
blofKl-stained  mucus. 

DiaemoBis. — Tlie  diagni>sis  of  (he  c(»uditinn  prtKliicing  these  symptoms 
can  1k'  made  by  a  careful  exploration  of  the  rectum  with  the  tinger,  which 
will  enable  the  surgeon  to  assure  himself  of  the  presence,  the  character, 
and  the  exact  hx-ation  of  the  foiTign  Imdy. 

Treatment. — The  treatment  of  foreign  hwlies  impacted  iu  the  rectum 
consists  in  their  removal  with  the  lea-st  passible  injury  to  the  walls  of  the 
organ.  To  do  this  satisfactorily  it  is  well  first  to  anaesthetize  the  patient 
and  then  to  injwt  into  the  rectum  a  few  ounces  of  olive  oil.  When  the 
character  and  the  position  of  the  btMly  are  ascertniuctl,  it  may  be  dislodged 
by  the  finger  and  removed  by  means  of  forcej>s.  Large  masses  of  inspis- 
sated material  may  r«Hjuire  fragmentation  Iwforc  their  removal  can  be  satis- 
factorily accomplishetl.  WhciT  the  l)ody  is  irregular  in  sliajM?,  or  jKissesees 
sharj)  edges  or  angles  which  may  cause  injurj*  to  the  lower  jjart  of  the 
rectum  or  anus,  the  intrrKliiction  of  rctractoi-s  or  of  a  bivalve  speculum 
and  full  tlihitation  of  the  anus  and  of  the  lower  portion  of  the  rectum 
will  greatly  facilitate  its  removal  without  iujurj*  to  the  rectal  walls. 

If  tti\cr  removal  of  the  foreign  body  it  is  found  upon  examination  of 
the  rectum  that  ulceration  has  resulted  from  its  presence,  a  s<dution  of 
nitrate  of  silver,  ten  grains  to  the  ounce  of  water,  s-hould  Ije  applied  to  the 
ulccrate<l  surface,  the  patient  kept  in  lied,  the  diet  restrictctl,  and  supiKiei- 
tories  «>nlaining  icKloform  intnxlueed  into  the  rectum.  The  jKissibility  of 
stricture  following  this  condition  should  not  be  lost  sight  of,  and  if  cicatricial 
contraction  supervenes  it  should  be  treated  by  the  use  of  bougies. 


COLOTOMY. 
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The  operation  of  colotomy,  or  the  making  of  an  opening  in  the  Avail 
of  liie  large  intestine, — an  artificial  anus, — ia  occasionally  ref|uired  in  chil- 
dnso  for  tlie  relief  of  congenital  malformations  of  the  rectum,  in  order 
to  give  free  exit  to  the  contents  of  the  bowel.  I  am  not  aware  of  any 
noonlcd  instance  of  its  performance  in  childhood  for  any  other  rc&son. 
When  the  gut  terminatt^  in  a  Mind  pouch,  the  condition  is  one  which,  if 
Ml  speedily  remwlitxl,  will  dc-sslroy  life:  so  that  in  such  cases  oi>erative 
intarfcpence  is  needed  within  a  very  few  days  of  birth,  and  the  earlier  it  is 
Wortcf]  to.  the  better. 

The  subject  of  tlicse  congenital  malformations,  and  of  their  varieties,  is 
«K'wherp  discussed :  we  are  here  c*>ncerned  only  with  the  operations  to  be 
eootunplated  when  the  bowel  cannot  be  reached  and  opened  through  the 
penneum. 

When  in  a  newly-born  child  this  condition  of  things  is  found  to  exist, 
it  ixoHnes  the  duty  of  the  attendant  to  inform  the  parents  of  its  very 
Pive  aignificancc,  and  to  propose  to  them  an  o{>cration,  as  aflTording  the 
ooly  possible  chance  of  saving  the  infant's  life.  The  opinion  has  i)ecn 
ven*  AroDgly  expressed  by  some  sui^ic^l  writers  of  high  authority  that  it 
tdold  \m'  iK-ttcr  to  lot  a  child  die  fiiaii  to  pmlinig  its  existeuft'  in  the  loath- 
VMrand  distressing  state  which  they  think  nui.iit  \ye  brought  about  by  the 
fomuaion  of  an  artificial  anus.  Such  an  idea  is  not,  however,  borne  out  by 
flperience ;  in  many  cast^,  and  prolwWy  in  all  by  projier  care,  the  child 
^  be  made  as  comfortable  and  kept  as  clean  as  if  the  fieees  were  dis- 
'''wjswl  by  tlie  natural  channel.  And  it  may  be  questioned,  even  if  this 
**•*  Dot  so,  whether  the  rule  of  profes-sional  condnct  .should  not  Ije  to 
l»»erve  life  under  any  circumstsuifes.  Certainly  the  responsibility  of 
''Hiniag  interference  should  l)e  placed  Ufwn  the  friends. 

Moreover,  the  performance  of  this  oj)eration  of  opening  the  colon  and 
P^iuu  exit  to  its  contents  need  not  l>e  regardetl  as  a  finality ;  it  may  be 
*W,  and  perhaps  always  slmukl  l)e  done,  with  a  view  to  further  measures 
fui'tiii.'Gatablisbinent  of  the  natural  psissage,  after  which  the  closure  of  the 
*tificial  orifice  may  be  attcmpte<l. 

I'ractically,  there  are  two  jwiuts  to  be  cousidei-ed  as  eligible  for  the 

367 


358 


COLOTOSn'. 


opening  of  the  colon  in  these  cases.  One  is  the  descending  portion  of  the 
gut,  rcat-hcd  by  an  incision  in  the  left  loin  ;  tlie  hiIht  is  the  sigmoid  flexure, 
MCcessible  from  one  or  the  other  groin,  usually  the  left.  (In  the  adult  the 
■tocum  may  be  opened  in  tlic  right  groin,  or  tlie  ascending  colon  in  the 
tight  loin  ;  but  neither  of  these  procedures  is  j)ro|KT  in  cases  of  imjierforate 
rectum,  since  the  large  portion  (A'  bowel  below  the  site  of  oix-ration  would 
constitute  a  cul-de-sac  in  which  fsectil  matters  would  acvumulate  and  give 
trouble,  while  there  would  be  no  chance  I'ur  further  eflbrt  at  establishing 
the  natural  jiassage  by  means  of  the  opening  tlius  made.) 

The  diief  peculiarity  of  these  oi.«.'nitions  in  children  consists  in  the 
small  size  of  the  parts,  and  ttie  deli<^v  of  the  tissues,  making  the  manipu- 
lations difficult;  moreover,  the  rules  laid  down  for  their  jx'rformance  in 
adults  will  not  apply  here. 

GJotomy  in  (he  frfl  loin,  often  called  Amussat's  operation,  lias  for  its 
objert  tiie  exposure  and  ojjcning  of  the  posterior  wall  of  the  descending 
oulou,  avoiding,  if  possible,  interference  witii  the  peritoneum, 

Aniesthesia  is  not  neces-sary  in  any  of  these  pnxwlures,  and  in  tJie  case 
of  a  very  weakly  child  might  add  an  element  of  siuK-k  wliich  would  be 
very  undesirable.  If,  liowevcr,  a  strong  child  .should  by  its  cries  and 
•tniggles  interfere  with  the  making  of  a  careful  examination,  a  few  whifls 
of  ether  may  be  given  to  quiet  it. 

Antiseptic  precautions  ougiit  certainly  to  be  observed.  It  is  true  that 
the  escape  of  meconium  will  sul>se<|ueiitly  make  it  <litlicult  to  keep  the 
woinid  clean,  but  the  early  healing  of  all  l)ut  the  fistulous  orifice  will  be 
favoixtl,  and,  which  is  very  iiii|Mirtaiit,  the  risk  ari.siiig  from  any  accidental 
inUn-ferenoe  with  the  peritoneum  will  be  greatly  diminished. 

The  child  should  be  carenilly  wrap]KHl  up  in  suitable  flamicls,  only  tl»e 
|vart  to  l)c  opcrat«1  i>ii  lieing  exposetl.  It  should  \yp  laid  upon  a  table  of 
projMir  height,  on  a  pillow,  in  such  a  pisition  as  to  make  the  left  loin  promi- 
nent,— viz.,  on  its  right  side,  but  turned  somewhat  on  its  face.  A  good  light 
i»  ab.solutely  essential. 

The  instruments  required  are  a  scaljK'l,  a  probe-pointed  bistoury,  dissect- 
ing- and  artery-forcej)s,  tenaculum,  se-issors,  gr<x)ved  director,  small  retractors 
for  keeping  the  edges  of  the  wound  apart,  fine  catgut  ligatures,  noodle- 
holder  and  curve<i  needles,  and  silk  and  silkworm-gut  for  sutures.  All 
these,  tliorotighly  sterilized,  and  pla(vd  in  rarlx)lize«l  water,  should  be  within 
wach  either  of  the  operator  or  of  a  skilled  a-sststant. 

My  own  rule,  which  I  have  always  foinid  reliable,  is  to  begin  at  the 
upper  and  outer  C(jrner  of  the  qnmlnitns  lumborum  muscle, — a  i)oint  easily 
fiiuiid, — and  to  cut  the  skin  downward  and  outward  in  a  line  at  an  angle 
\%t'  fortv-tivo  degrees  with  a  vertical  oue,  nearly  to  the  crista  ilii.  I  divide 
the  skin  obliijuely,  so  that  one  edge  is  bevelled  at  the  expense  of  its  outer 
i»ir("ae»>  and  the  other  at  the  expense  of  its  inner, — this  plan  making  the 
j|wlw(H|U«'iit  closure  of  tlie  wound  more  complete,  and  favoring  healing, 
^BMN'iuUv  as  the  access  of  ftecal  matter  to  the  cut  surfaces  is  rendered  well- 
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ifRMrible.  The  deeper  tissue  are  divided  layer  l)y  layer,  to  the 
mnt  extent  as  the  inciHion  chi'dn^rli  tlie  skin :  tins  is  very  iinpurtant,  as 
iiiluTwisp  the  operator  would  finally  find  hinisflf  worlcing  at  thi'  Iwttom  of 
a fuuta-l-:«lia|M;>4l  Imlc,  and  at  a  gnat  disadvantage.  A  layer  of  finii  tit^eia 
hnon  reached,  which  being  dividi>d,  a  mass  of  fat  is  seen,  beneath  which 
lk*ix)lun  will  \)e  found.  Sometimes  n  few  fil>rcs  of  the  transvei-wiliH  nuisele 
ireciit  at  the  outer  e<lge  of  this  lascia.  During  this  dissection,  all  vessels 
which  may  spring  shotdd  be  carefnlly  tied  with  fine  catgut. 

By  means  of  the  retractors,  the  wouml  is  now  held  ojx'u,  while  the 
wrgeon  works  through  the  fat  with  the  kuife-handle  and  his  finger.  Otva- 
MDilly  the  witer  edge  of  the  kidney  is  in  the  way,  and  must  be  eautiously 
{irasKl  inwani  (towards  the  mrdinn  line).  If  distcndcii  with  niwoKiiini, 
the  bowel  will  presently  be  felt  as  a  snuwth,  rounded,  doughy  tn;Lss,  and 
IM)-  lie  exposed  to  view.  It  is  of  a  dull  grayish-yellow  color,  with  the 
(hrk-creeii  meooniimi  showing  through  it;  oflen  ouc  of  the  longitudinal 
nmmiilar  liauds  is  also  seen. 

On  satisfying  himi^elf  that  it  is  the  bowel  which  lie  has  before  him,  the 
wij^in  takes  a  small  curved  needle,  armed  with  a  silk  ligature,  and  carries 
iltjirnugh  the  wall  of  the  gut  just  alM)ve  tiu'  middle  of  the  ('X|K)scd  portion, 
hriu^ng  it  out  again  at  a  point  an  eighth  of  an  in<'h  distant,  and  on  the 
MMP  level ;  he  then  rejx^ts  the  [)roccss  half  an  inch  lower  down,  and  thus 
hw  two  hjops  of  thnwl  by  which  contrfd  of  the  gut-wall  is  swured. 
I'nuving  it  outwani,  and  giving  the  endsof  oiieof  the  loops  to  an  iUssistant, 
•lif  wall  may  be  made  tense,  and  divided  with  the  jwlnt  of  the  scaljiel,  upon 
which  nipooniinn  will  at  once  escaiK'.  The  wnnnd  may  be  protected  fi'om 
"•uiKl  with  this  matcHal  by  mt^us  of  a  flat  aseptic  sponge  or  a  layer  of 
whiimated  c«jtton. 

The  size  of  the  opening  to  l)e  made  must  be  a  matter  of  judgment  with 
•I*' operator.  If  t<K»  small,  it  will  Ivc  a])t  to  contract,  and  will  i>c  insufficient 
for  tlie  escape  of  faecal  matters.  If  too  large,  the  mucous  menibnine  will 
|'ft>l»|)«  tlirough  it,  and  is  apt  to  became  very  sore ;  besides  which,  there 
»ill  In'  too  free  and  constant  discharges,  making  it  almost  or  quite  impossible 
tokw])  the  child  clean. 

The  edges  of  the  opening  in  the  gut  are  now  evertwl,  and  carefully 
■Wenwl  to  the  skin  by  four  or  six  points  «>f  suture  with  silk  thr<>jid  ;  tlie 
•''Mimier  of  the  wound  aliovc  and  liclow  is  tlien  aivurately  chwe<l  with 
"Ikwiirra-gut  sutures,  tarried  deeply,  so  as  to  effetst  entire  apposition  of  all 
'''ctiwues.  lotloform  is  next  dusted  over  the  surfac<%  and  a  tlii<>k  layer  of 
•"I'liriiated  or  Iw^rate*!  cotton  applied,  kept  in  placx'  by  a  rtanncl  bindt-r. 

The  operation  now  descrilKnl  diK-s  not  involve  any  s])ecial  danger.  In 
•'woniy  instanw  in  which  I  have  resorted  lo  it  in  the  living  child,  there 
*M  tMt  difficulty  whatever;  but  a  few  hours  afh'rwartis,  copious  oozing  of 
iilodd  r'usued,  and  was  checked  only  by  the  app!i«ition  of  tannin  ujion 
oXlon,  several  other  measures  having  been  tric<l  in  vain.  The  overlapping 
<>f  thegut  by  the  kidney  may  Im?  a  source  of  some  emlwnu'wment,  but  has 
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never,  so  far  as  my  kiiowledge  goes,  prevented  the  surgeon  irom  proceed- 
ing. A  more  I'ormidiible  hiuderance  may  oociir  in  tiic  diffifulty  of  finding 
the  buWL'l,  which  may  be  due  to  either  of"  two  causes, — the  existeuc-e  ol"  a 
wide  mesocolon,  like  the  mesentery,  so  that  the  colon  floats  out  in  the 
alxluininal  cavity  instead  of  lying  emlieddcd  in  the  circum-rcnal  fat,  or 
tlie  abseucc  of  ftetal  contents,  the  tube  being  empty  and  root  rat-ted.  The 
latter  condition  has  been  found  in  several  instances  to  Ix?  due  to  atrophy 
affecting  the  whole  of  the  large  intestine.  In  the  former  ca.se,  if  the  mass 
of  the  distended  colon  were  made  out  by  it.s  being  crowded  \tsuk  by  press- 
ure on  the  belly  in  front,  the  ojX'niug  and  se<'uring  of  its  wall  might  be 
effected  in  the  same  way  as  destrribed  above,  the  peritoneum  being  slit,  and 
the  IkiwcI  drawn  through  the  orifice.  Should  this  be  done,  care  should  Ije 
taken  in  tlie  suturing  to  insure  aecumte  and  close  e«>uptution  of  the  two 
serous  surfaces. 

Ordinarily  the  |>erItoneum  is  in  no  danger  in  an  ojieratiim  of  this  kind; 
but  if  by  any  awkwanlucss  or  mischance  it  slmuld  be  nickyd  or  torn,  the 
edges  of  the  rent  should  he  at  once  caught  up,  and  a  fine  catgut  ligature 
a|)|ilic<l  around  the  ])art,  so  as  to  close  it  like  the  drawing-string  of  a  bag. 

Colohmiy  In  the  (/ruin,  uften  raUwl  Littix-'s  ojKjration,  or  inguinal  colot- 
omy,  has  for  its  object  the  opening  of  the  colon  in  its  sigmoid  flexure.  The 
remarks  made  as  to  ana?stliesia,  antiseptics,  and  instruments,  in  reference 
to  the  ojx-ration  in  the  loin,  are  ap|ilirablc  hen',  and  need  not  l)e  rejx'ated. 

Any  one  familiar  with  the  anatomy  of  the  adult  only,  if  asked  in  which 
groin  he  would  exj>ect  to  find  readiest  aivess  to  the  sigmoid  flexure,  would 
unhesitatingly  rcj>ly,  in  the  left.  But  in  1808  M.  Huguier  made  to  the 
Academic  Imj)eria!e  dc  M6<lccine  in  Paris  the  statement  that  the  condition 
of  the  gut  in  new-born  children  was  such  that  the  sigmoid  flexure  ixvupied 
tlie  right  groin,  and  hence  (hat  (he  ojx'ration  should  lie  done  on  this  side 
rather  than  on  the  left.  To  test  the  corructucss  of  this  view,  i-arefnl  re- 
wait'lies  were  inade  by  several  observers,  and  the  results  are  given  by 
(iind<liH?.'  He  himself  found,  in  one  hundriKl  and  thirty-four  autopsies  on 
cliildivn,  tlie  sigmoid  flexure  at  tlie  led  side  in  one  liun<lre<l  and  fuurteen ; ' 
he  collated  iilly  instances  of  Litti-e's  ojx-ration,  in  all  of  which  this  was  the 
case,  as  also  in  thirty  autopsies  on  children  o|X'rated  on  for  atresia  ani. 
Hourcarl  found  it  so  in  one  Imndi-ed  and  seventeen  out  of  one  hundretl  and 
lit>y,  and  t'lu'liiig  in  eighty-five  out  of  one  liundrc*!  cases.  The  sigmoid 
flexuit!  was  thus  on  the  left  side  in  three  hundred  and  ninety-six  out  of 
four  luHidrcd  and  six{y-(<mr  cases,  or  alioiit  eighty-five  and  one-thiixl  jx>r 
cent.  Hut,  stjsuige  as  the  assertion  may  seem,  it  does  not  aii^x-ar  that  in  the 
other  sixty-eight  cases  the  sigmoid  flexure,  or  an  available  jx»rtion  of  it, 
<>«Hild  lint  have  been  re!ic!ie<l  from  the  left  side  as  well  as  from  the  right. 

tjo6de '  advocates  Iluguier's  view,  and  gives  a  very  elalwrate  theory  as 


•  Diet,  dt'  ftlid.  elde  Chir.  pratiiiiiti!,  1865,  tome  ii.,  art,  "  Anus." 

•  Jour,  dc  Mod.  el  df  Clitr.  (>nili(]ui'jf,  lonio  xlix.,  Dt-ccmber,  1878. 
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U>  the  reasons  why  such  a  disposition  of  the  intestine  should  obtain.  It 
SKin!«  to  me,  however,  that  the  matter  is  siisKt'ptible  of  a  simple  cxftlanation. 
TIm;  comparatively  very  small  size  of  the  pelvis  being  rememliered,  the 
thinaeK  of  the  intestinal  wall,  and  the  a^nimnlation  of  meeoniuni  during 
iitia-iiterine  life,  it  will  be  obvious  that  the  large  bowel  will  be  loaded  to 
diflention,  and  that  the  sigmoid  flexure  must  be  swollen,  the  are  of  its 
uirvsture  lieing  increasetl,  and  the  niiiss  pressing  in  the  dircetiun  of  lesist 
IWbuioe.  In  this  way  it  may  be  that  a  large  part  of  the  sigmoid  flexure 
uybemet  with  in  the  right  groin,  but  its  lower  jM)rtioii  must  nni  baek- 
»inlto  its  anchorage  in  front  of  the  saerura.  With  antiseptic  pre<'autions 
tbr  peritoneum,  being  necessarily  opned  on  whichever  side  the  operation  is 
done,  may  be  explored  with  an  antisejitie  finger,  and  the  bowel  found. 

My  own  preferenee,  therefore,  would  ahvuys  be  for  the  left  groin. 

Tlie  child  is  to  be  laid  on  the  back,  the  tliigh  very  slightly  flexed  on 
tbelnink.  An  incision  about  an  inoh  aud  a  half  in  length  is  made  ]Kinillel 
tilli  Poupart's  ligament,  and  about  half  an  inrh  alxjve  it,  liegiuniug  near 
the  anterior  8uj)erior  spine  of  the  ilium.  I^iyer  by  layer  the  tissues  arc 
dividi-d  to  the  same  extent,  until  the  transversalis  fascia  is  reached  and 
iipened,  when  the  peritoneum  will  be  expose<i.  Any  vessels  Mhich  spring 
»re  l«>  l)e  securely  tied  with  fine  catgut.  The  ]K?ritoneum  l)eing  nicked  and 
dividwl  on  a  director,  the  operator  passes  a  clean  and  aseptic  finger  into  the 
(MbBaI  cavity  to  feel  for  the  gut.  If  this  bulges  iuto  the  wound,  it  is 
lrafe%KUght;  if  not,  when  found  it  is  coaxed  down,  pushing  the  other 
utestiDes  out  of  the  way.  As  soon  as  it  comes  into  the  wound,  it  is  caught 
»illi  a  hook  or  with  t<x)thed  forceps,  and  two  silk  sutures  pa'^sed  through 
the  wall,  so  as  to  obtain  contnjl  of  it.  By  means  of  the  threads  it  is  now 
drawn  well  through  the  wound,  and  four  silver-wire  or  silk  sutures  are 
pwed,  two  through  all  the  tissues  at  each  edge  of  the  wound,  and  then 
tnwugh  the  wall  of  the  gut  and  out  on  its  exposed  surface.  Between  these, 
« nearly  as  jxjssible  at  the  centre  of  the  exposed  surface,  the  gut  is  now 
opined,  luid  the  edges  of  the  opening  are  at  once  caught  with  forceps.  Ex- 
'Wne  care  must  be  taken  to  prevent  the  escaping  meconium  from  finding 
*ww  to  the  peritoneal  cavity.  The  silk  or  silver-wire  sutures  arc  now  to 
he  carefully  secured  by  tying  or  twisting,  additional  points  of  suture  be- 
tweentiie  skin  and  bowel-edge  being  placed  if  uRfssary.  The  remainder  of 
ihe  wound  is  now  awurately  clos<xl  with  sutures  of  silkworm-gut.  I  think 
It  u  better  to  suture  the  deeper  tissues  and  peritoneum  with  fine  catgut  first, 

I*)  let  the  silkworm-gut  sutiu'cs  w>curc  the  su[>erficial  tis,-*ues  merely. 

Finally,  iodoform  and  boratctl  or  subliinatwl  absorbent  cotton  are 
•H'lied,  as  in  the  case  of  the  hunlmr  operation. 

(Wo/omy  in  (he  rifjht  groin  does  not  differ  in  any  important  particular 
•ffln  the  ojK'ration  just  desiribed.  In  the  adult  it  is  sometimes  resorted  to 
*'th  the  purpose  of  of)ening  the  ca?cum,  the  peritoneum  being  lelV  intact ; 
""t  ill  the  infant  such  a  procedure  W()uld  be  of  necessity  a  mere  palliative, 
»"<1  open  to  objections  already  stated. 
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The  qoestioQ  of  the  comparative  advantages  of  the  two  methods  of 
the  ooloo,  which  have  now  been  dc^'rilx-d,  naturally  presents  itaelf. 
Uie  operation  in  the  loin  be  preferred,  •>r  that  in  the  groin  ? 

Ohe  advantage  offered  by  the  himbar  ineisiun,  and  the  chief,  is  that,  as 
•  nitf  the  bowd  can  in  this  way  be  reached  and  ojiened  without  interfering 
«iUi  tbe  peritoiwura.  This  is  a  matter  of  less  moment  at  the  present  day 
it  was  in  pre-antiseptic  times.  A  more  prai-tically  important  point  is 
kicafseof  failure  to  tind  the  lx)wel  at  this  spot,  the  wound  ran  beat 

I  closed,  ami  a  fresh  altomjjt  made  elsewliere.     Again,  unless  there  \k  a 

tawaeroloD,  this  part  of  tiie  gut  is  much  more  tirmiy  fixed  than  is  tlie 
dexara. 

Ob  li»  other  hand,  the  dissection  rwjuired  to  expose  the  colon  in  tlie 
kin  is dccfipr,  and  really  more  dilliiult,  tlian  in  the  groin.  And  the  very 
fiki-t  i4'  tbo  depth  and  fixation  of  the  bowel  makes  it  less  easy  to  deal  with. 
fMwaH  ttirther  measures  Ije  eonteiiiplatcd,  with  a  view  to  establishing  an 
iM*M«  at  (he  normal  point  in  the  pt.'riueimi,'  the  hinihar  o(>ening  affords  less 

iiy  (or  so  doing  than  the  inguinal.  Finally,  in  the  event  of  the  child's 
min  ivtn^  to  the  age  when  it  slioiihl  attend  to  itsi'lf,  an  artificial  anus  in  tiie 
Won  WAudd  be  much  less  c<)n\enieiitly  plac-ed  tiian  one  in  the  iliac  region. 

lu  the  inguinal  o|X'ration  the  peritoneum  is  of  necessity  ojx'iied,  and 
l)ii«  (»fi,  in  »pite  of  all  nntiR'[)tic  pre(?autions  as  to  the  procedure  itself,  in* 
V\Jv««  mwie  risk  of  tlie  entnunt'  of  nuvuiiiiini  into  its  cavity.  Such  a  nnV 
i<hauiv,  whicii  must  inevitably  prove  fatal,  <aunot  always  be  guarded  against, 
rihI  ntav  have  induced  the  })eritonitis  which  is  noted  as  a  frequent  i-ause  of 
vjkath  in  ihc^*  (iises. 

The  inguinal  ojx-ration,  however, — although,  from  what  may  be  railed 
a  n>it  of  traditional  superstition  among  stii^eons,  it  is  looked  upon  as  more 
AMrmiiiable, — is  in  reality  easier  of  jK'rforniancc  than  the  liiniljar.      Some 

ikuj  o(  1h)\m'I  is  always  to  he  found  here,  and  generally  that  which  is 

a\rA.  Kxplorations  downward  for  the  purjwse  of  establishing  an  anus 
iu  the  pcrincinn  aw  much  ninrc  n-adily  made,  since  the  distance  to  be 
irwwnk^l  \*  much  less  than  from  the  loin,  and  the  ixtutc  to  be  followed  is 
|Ar>»  tonuous. 

When  the  little  patients  survive,  there  are  tAvo  annoyances  to  be  feared, 
'•fciohww  ojM'nition  has  been  chosen.  One  is  the  prolapse  of  the  bowel 
lllfnUflh  the  artificial  o[>oning,  the  mucous  membrane  forming  a  projei'ting 
vilk^t*  miiM^t  with  an  orifice  at  either  side,  one  leading  into  the  up|)er  por- 
»W*M  v<f  the  tiilH',  the  other  into  the  lower  portion.  This  can  be  obviated 
»«lv  bv  pn>|H'r  jxids  held  in  place  by  Imiiduges  or  adhesive  plasters. 

TKo  other,  and  really  the  more  troublesome,  condition  is  the  narrowing 


I  j^  j^f  (if  thii  kind,  in  which,  considering  ihe  unfuvomble  circumstances  surrounding 

II  »  lv«U»  WiUi»nt  sucrpss  wtts  obtained,  wns  rcjvirtrd  h_v  Dr.  W.  H.  Hiiyn(>8,  of  New  York, 

1    .1.^  ^HvivmM  Journal  of  thr  Af/i/u-al  Seieneen  f»T  An}y,  1884.    The  child,  Bt  eleven  montht 

i^^_  ^1^^  III  mMMl  c<mdili<>n  li>c-iilly ,  in  »pite  nf  neji>U>ot  on  the  jmrt  of  its  parents  :  its  death, 

whi  'h  I'oV  I'l*''''  ""nie  time  uflerwards,  was  ascribed  to  convulsions  incident  to  tecsthing. 
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of  tiif  orifice  so  that  the  escape  of  fieces  is  biDdored.  Division  of  the  tis- 
am  with  tljf  knife,  under  sticli  cirfumstanoes,  slinuld  lie  very  cautiously 
iat,  if  done  at  all.  A  safer  plan  is  to  use  smae  meaus  of  dilatation, 
■  t  sponge  or  laminaria  tent,  or  plugs,  like  sections  of  rectal  bougies, 
psJanliy  increasing  in  size  until  the  opening  is  made  suificiently  free. 
Lixativcs  and  injections  must,  of  course,  be  us«l  if  the  f!e<^al  mass  is  too 
inn  to  be  readily  expelled.  The  j>rocess  of  dilatation  may  need  to  be 
nyoUcd  again  and  ^:aiu,  as  the  contraction  recurs. 

Wlicn  we  look  at  the  publishwi  ret«nls  and  statistics  of  these  operations, 
ii  is  clear  Uiat  this  is  not  one  of  the  fields  in  wliicli  surgery  has  Ijeen  bril- 
liiotlr  siicccssfuL  Ver}'  possibly  in  many  cases  the  malformation  is  merely 
(  IocbI  cxpreiision  of  a  general  deficiency  of  developmental  jiower,  and  the 
children  so  aftectefl  are  in  other  resj)e<ts  wauting  in  vigor.  Certain  it  is 
tlal  very  finv  of  thwu  jwss  the  |)ein(xl  even  of  intaucy. 

Thf  most  available  statistics  on  tliis  subject  are  not  recent.  They  are 
liiosi'  of  Curling '  and  GiraldCs.' 

Curling  gives  a  table  of  one  hundred  cases,  ojierated  on  in  various  ways ; 
tbcae  which  concern  us  here  are  the  twenty-three  in  which  a>lotomy  was 
fcr&rmed.  Of  these,  the  gut  was  npcnc<l  in  tlie  loin  in  eight,  with  two 
BWWOO;  in  the  remainiug  fifteen  the  inguinal  operation  was  done,  with 
tattooeBBes.  Both  of  the  successful  lumbar  oj>eratious  were  performed  by 
AmuMli;  the  subject  of  one  was  known  to  Ix,'  living  and  well  at  the  age 
ofttven  years,  but  the  other  was  rei>»rtcd  to  have  dictl  at  aljotit  tw<j  months. 

Giraldte  gives  a  table  of  thirty-four  cases,  all  of  them  inguinal  coloto- 
njiw.  Of  the  whole  numb<'r,  twcnty-tlirrM'  died  uikUt  t)ne  year  (»f  age;  ainl 
•f  these,  only  three  survived  a  month  or  more.  One  is  said  to  have  reached 
the  age  of  fourteen  months,  and  tlirec  that  of  two  years.  (One  child,  oj>er- 
Wttl  on  at  the  age  of  four  years,  lived  eight  months  afterwards.) 

Among  the  remaining  seven,  Rochaid,  of  Brest,  is  to  Ix'  credit«'d  with 
<i*,tlie  subject  of  which  lived  five  years;  Miriel,  also  of  Brest,  had  one 
pMJMit  (included  above)  who  lived  two  years,  one  who  renclietl  fiiurteea 
yeus,  and  another  nineteen  ;  two  other  of  his  patients  attained  adult  age, 
"otdving  at  twenty-two,  the  other  at  fort}'.  A  child  o]x?rate<l  on  by  Duret, 
*!*»  iif  Brest,  grew  up,  and  Iive<l  to  the  age  of  forty-three.  The  longest 
pwiod  of  life  secured  in  this  way  was  in  a  case  of  Serrand's, — forty-nine 

Mind's  successes,  referred  to  aliove,  are  un]iaralleled  in  the  e.xjicrience 
"f  uiy  (ither  surgeon,  so  far  as  any  pul>lislu>d  records  show  ;  auti  it  is  fair 
•"oiiu'lude  that  they  stand  alone.  A  very  large  number  of  rcjiorts  of 
*>Ulcd  cases  may  be  found  scattered  over  the  {>ages  of  medical  journals, 

'  Undico-Chirurfrical  Tratisactioiu,  vol.  xliii.,  1860. 
'Diet.  <lo  Med.  el  de  Chir.  prntiqupo,  Paris,  1866,  nrt.  "  Anus  artificiel." 
'TImw!  UiblK«  cHUniit  l>o  CDtiibined,  partly  bi-cauae  they  nverlap,  some  of  the  samo  civtea 
rtng  in  both,  but  nlw  bocau«e  there  are  as  to  these  some  minor  discrepunc-ie«  whiub, 
^  lurinj;  acceM  to  the  origioul  reporte,  I  have  been  uiiuble  to  reconcile. 
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but  in  the  great  majoritv  of  them  only  a  brief  extension  of  life  has  been 
8eciirt'<l.  Some  of  tUcfie  patients,  inilctxl,  ai-e  lust  sijiht  of  l>y  the  operators, 
and  luuy  have  livctl  ti>  ^r<i\v  up  ;  Imt  it  would  l>e  straiijie  if  there  wvtv  many 
sueli  who  failed  to  attract  the  uljservation  of  niediral  men  in  their  later 
years,  in  which  case  the  fact  would  almost  certainly  be  made  known  to  the 
profession. 

When  we  try  to  investigate  the  cause  of  the  very  large  projwrtion  of 
d«itlis  airumg  children  i)|)i'i-a!ed  on  for  nial  format  ions  of  the  i-eetnnj  (no 
matter  what  the  spwial  lesion  or  the  proL-edure  adopte*!),  we  find  tlvat  in 
very  many  of  the  eases  it  is  stated  that  the  [Mitients  did  well  for  a  time, 
and  then  began  to  fall  away,  dying  from  exiiuustion  ;  in  others  we  find  that 
they  are  said  to  have  succumbed  to  some  (d"  the  milder  diseases  incident  to 
childhcHKl.  An<l  tlifrefoi-e  it  seems  to  me  reasoiialile  to  suppose  that  these 
nta  I  formations  may  be  properly  i-egartled  as  not  only  mere  local  defects  of 
development,  but  also,  or  ])erliajjs  as  such,  as  significant  of  a  eonstituticmal 
want  of  force,  so  that  the  sulijeets  of  them  are  prone  to  ])ass  into  an  ady- 
namic condition,  or,  when  attacked  bv  the  diseases  of  cliildhood,  to  lack  the 
jwwer  to  make  a  suct^sstul  ix'sistiiuce. 

The  condition  of  iniperfomtiou  of  tlie  rectum  is  a  certainly  fatal  one: 
the  operation  of  opening  the  colon  does  not  in  itself  involve  any  serious  risk  ; 
it  presents  no  great  ditticulty  to  any  one  with  proper  aiiatomiral  knowlwlgc 
and  average  surgical  dexterity  ;  and  it  will  at  least  atl'oitl  ]ialliation  of  the 
sufferings  of  the  little  patient.  An  opportunity  may  perhaps  Ije  made  in 
this  way  for  further  measures,  looking  to  the  establishment  of  an  anus  in 
the  normal  jvosition, 

UndiT  these  circumstances,  it  seems  clear  that  the  resort  to  operative 
iuterferenw  is  not  only  justifiable,  l»ut  also  imperatively  indicated.  The  best 
chance  <<(  sutvess,  in  the  light  of  past  ex)>erience,  is  in  the  oj>eration  in  the 
lell  groin  ;  and  it  should  Ik.'  done  at  the  earliest  practicable  moment.  Such 
procetlurca  can  hardly  be  instituted  witli  sanguine  expectations  of  brilliant 
results,  but  it  is  well  worth  while  to  undertake  them  merely  with  the  object 
of  alleviating  suffering. 


DISEASES  OF  THE  PANCREAS, 


AND 


THEIR  OPERATIVE  TREATMENT. 


By  N.  SENN,  M.D. 


TOPOGRAPHICAL  ANATOMY   OF  THE   PANCREAS. 

Fob  a  correct  interpretation  of  the  signs  and  symptoms  of  the  different 
4iMMi|of  tlic  pancreas,  and  for  an  areurate  understanding  of  the  relations 
ofthisorgian  to  surrounding  parts  in  tiieir  surf^ieal  treatment,  it  becomes 
lie(ttSBr\'  to  refer  to  tlic  topjjrraphital  anatfjuiv  of  the  ]uiuerens.  The 
pucreaa  ia  a  tongue-siiaped  gland  placed  transversely  in  the  abdomen, 
«t «  point  opposite  the  first  hinilwir  vertebra,  behind  the  stomach,  reaching 
from  the  itilus  of  the  spleen  to  the  concavity  of  the  diunlennm.  Its  rigiit 
wd,  termed  the  head,  is  embraced  by  the  curvature  of  the  dufxienum,  whilst 
Hi  left  or  caudal  extremity  is  in  contact  with  the  spleen.  AHer  fijieiiing 
tke  nixiominal  cavity  in  cadavers,  it  win  l>e  distinctly  felt  as  a  firm  Ijody 
Aroiigh  the  walls  of  the  stomaci).  Tlie  organ  is  made  ac<'essible  and  ex- 
pMed  to  sight  by  cutting  the  lig?iinentnni  gastro-<'olicum  transversely,  and 
Iw  piisliing  the  stomach  upward  and  the  transverse  colon  downward.  In 
^  saccns  epiploicus,  which  has  now  been  opened,  ttie  gland  is  seen  in 
front  of  the  large  vessels.  It  presents  three  surfaces  for  examination.  The 
wterior  surface,  somewhat  concave,  is  in  contact  with  the  stomach  thrnugh- 
oiit  il8  entire  extent,  but  sejwrateil  from  it  by  a  covering  from  the  omental 
bara  wliicii  renders  the  surface  smooth  and  weW  adaptc<l  for  the  free  move- 
I'nitsnf  the  stomach.  The  posterior  STirface  is  separated  from  the  spine  by 
•wvena  cava,  the  aorta,  the  8U|>evior  mesenteric  artery  and  vein,  the  pillars 
of  ihf  diaphragm,  and,  towards  the  liver,  the  vena  porta,  as  well  as  by  numer- 
""*  lymphatic  vessels  and  glands,  all  of  which  are  firmly  connc<>ted  with 
™» surface,  and  the  spine,  by  connective  tissue.  To  the  left  of  the  verte- 
"ml  crilumn  it  is  attached  in  the  .same  manner  to  the  left  suprarenal  cajv 
•"'^i  kidney,  and  renal  vessels.  The  sujwrior  mesenteric  artery  and  vein 
"*  mhraced  by  the  substance  of  the  gland,  so  as  sometimes  to  enclose 
wot  veseela  in  a  complete  canal.     The  iuferior  surfac-e  is  narrow  and  di- 
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rected  towards  the  transverse  colon,  the  right  end  resting  on  the  junction  of 
the  duodenum  and  jejunum,  and  tlie  hi\  on  tlie  extremity  of  the  tran»-! 
verse  eolon.  Tlie  intervening  niitldlc  portion  of  tije  inferior  surface  has  a 
special  peritoneal  covering  derivixl  from  the  lower  layer  of  the  mesocolon. 
Along  the  jKisterior  surface  and  upper  lMir*ler  of  the  gland  are  placed  the 
splenic  arterj'  and  vein,  Ijoth  pursuing  a  tortuous  course  from  right  tu  letl. 
Tlie  ewliae  axis  is  alx)ve  the  paacpciis.  The  common  bile-duct  is  in  close 
relation  to  the  liead  of  tlie  gland,  passing  down  along  its  jwstcrior  surface, 
and  is  generally  rwx'ivctl  into  a  griK)ve  or  canal  in  its  substance. 

The  common  jwucreatic  duct,  or  canal  of  Wirsung,  is  widest  near  its 
entrance  into  the  duoflcnum,  where  it  is  from  one-twelfth  to  one-ninth  of  an 
iuch  in  diameter.  Before  its  termination  it  unites  with  the  common  bile- 
duct  in  tlic  wall  of  the  intestine,  at  the  jundiou  of  the  second  and  third 
portions  of  the  dutxlenum,  Ix'twecn  three  and  four  inches  below  the  pyloric 
orifice  of  the  stoniacii.  The  lower  extremity  of  the  head,  where  it  curves 
Ix'liind  the  mesenteric  artciy  and  vein,  is  sometimes  marke<l  ofl'  from  the 
rest,  and  is  then  callwl  the  frtuicr  pancren^,  with  a  spec-ial  duct  which  joins 
the  common  duct  in  the  substancf  of  tlie  head  of  the  i>anci"cas.  The  pan- 
cn^s  reit'ives  its  blood-supply  from  the  sujwrior  and  inferior  pancreatici)- 
duo<lenal  branches  of  the  hejiatie  and  superior  mesenteric  arteries.  The 
venous  return  taUes  place  through  the  splenic  and  superior  mesenteric  veins. 
The  nerves  are  derivc-d  from  the  solar  [ilexus.  ^^ 

ACCESSORY    PANCREAS.  ^^ 

The  jiaiuTcas,  like  many  other  glandular  organs,  sometimes  presents 
Tudimentarv  dn|>licities,  ami  it  is  n<>c('ssarv  to  call  attention  to  this  fact  for 
the  pur|j08e  of  considering  the  possibility  of  the  origin  of  a  pancreatic  cyst 
fn>m  one  of  tlics<>  a])[>cudages.  Rokitausky  mentions,  as  an  exceedingly 
rare  oi-currence,  duplicity  of  the  pancreas  and  exwssive  development  of  ac- 
cessory- ap|>endages.  A  frequent  variety  is  represented  by  the  head  of  the 
gland, — the  ixnicrenn  ninoM. — the  duct  of  which  usually  terminates  in  the 
common  fltu>t,  but  sometimes,  as  was  first  aseertaiue<l  by  Winslow,  takes 
«n  independent  course  and  empties  into  the  dumlenum  from  an  inch  to  aa 
inch  and  a  half  K'low  the  opening  of  the  common  duct.  More  recently, 
Hyrtt  luis  called  attention  to  an  accessory  pancreas  consisting  of  a  few  iso- 
Inlc*!  ariui  of  the  gland  liehind  the  superior  mesenteric  arterj-  and  vein. 
Klob  lias  dcscrilxtl  an  aoces.sor}'  pancreas  distinct  from  the  normal  organ, 
which  was  found  iK-tween  the  muscular  layers  of  the  stomach,  about  the 
middle  (tf  the  great  curvature.  On  another  occasion  he  found  a  similar 
«>rg«ii  ill  the  |X)sterior  wall  of  the  jejunum,  near  its  upper  terminatioD.  la 
L  both  iiisiiwii-cs  the  glandular  structure  of  these  bodies  was  proved  by  micro* 
^Kvtiiical  examinations. 

HhpCcnker  met  with  six  instances  of  supcrnumerar}'  pancreas.  The  ac-ce9» 
^fnn*  organ  was  invarialily  in  the  walls  of  the  intestine,  three  times  in  the 
p)liiih(«t  convolution  of  the  jejunum,  twice  near  the  duodenum,  and  in  thfl 
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in  tiie  upper  portion  of  the  intestiual  tract.  In  size  the  glands 
rvatixl  from  that  of  a  lentil  to  that  of  a  silver  iluUar.  Thcv  were  situated 
[tc'twciMi  the  intestinal  tunics,  and  pi-eseuted  a  prominence  on  the  serous 
irfaif.  Klob  found  no  excretory'  duct  iu  his  specimens.  Zenker  detected 
»e  tc-miinal  end  ujxtn  tlie  mucous  surface  of  the  intestinal  itinal  in  the 
'.of  a  slij;htly-i-aised  papilla  which  could  he  seen  with  the  naketl  eye 
means  of  a  niagnifying-glass.  Tiic  pifsenee  of  pancreatic  juice  in 
tlac  glauds  was  also  determined.  In  all  instances  the  gland  proper  was 
(cKinci  in  its  normal  looition  and  of  natural  size.  All  the  patients  were 
a«Iiiil». 

Like  other  aceessori-  organs,  the  supernumerary  piincreatie  glands  owe 

ttkvir  origin  to  enihryonal  deposite  of  gland-tissue.     Although,  as  yet,  no 

iiMtiuioe  has  been  observed  of  cystic  formation  from  an  Mccessury  pancreas, 

tbar  is  do  reason  wliy  such  an  occurrence  shoidd  not  take  place,  in  the 

flMur  manner  as  has  been  observed  i  n  eases  of  cysts  from  supernumerary 

thyroid  glands,  and  for  the  same  reasons. 

DEVELOPMENT  OP  THE  PANCREAS. 

Reniak  has  studies!  the  dev€'lopment  of  the  pancreas  in  the  young  chick. 
Hi.'  fcfiuid  that  tlie  matrix  c<jnld  be  setni  somewhat  later  than  that  of  the 
liver,  alwut  sixty-five  hours  afte;"  incubation  had  connnencxKl.  It  consists 
[mmarjly  of  a  bulging  of  the  hyjHiblust  of  the  i)«)stenor  wall  of  the  intesti- 
lal  lube,  covered  by  a  thickened  |)rulongatiou  of  the 
Minciiive-tissue  layer  of  the  iMnvel.     (Fig.  1.) 

Tlie  tnibr^-onal  jiancreas  shows  in  the  Ijcginning 
>  lavity  which  is  in  communication  with  the  ojH'n 
liimcu  of  tiie  l)oweI.  The  changes  wliieh  take  plac* 
iu  the  ombryonal  jMincreas  during  (he  first  five  days 
lan  Ik'  readily  ob.servetl  and  arc  easily  understoixl. 

Tttim  the  thick  wall  of  the  hypoblast  numerous 
^■ll,  .'^ilid  lobules  spring,  while  the  hollnw  space  in 
'JMiUnunication  with  the  bowel  assumes  more  and 
■wt  the  8ha|x;  of  a  canal.  Tlie  connective-tissue 
I»)1T  does  not  increase  in  size  in  the  same  degree, 
•wl  pre!W>nts  no  lobular  projections  u|)on  its  surface. 
*-*ii  lliii*  a<'coiuit  the  new  organ  has  assume*]  a  pyri- 
furm  slmjx-  externally ;  on  the  other  hand,  the  glan- 
otilar  jxiriion  in  the  connective-tissue  layer  takes  on  crca». 
•  Iimiuhcd  structure. 

The  hyi>oblastic  layer  is  the  basis  of  the  jMirenehynm.  Composed  of 
•tils,  the  c<innective-tis8ue  layer  serves  as  the  basis  for  the  vascular  con 
•t'tiH'ats  of  tiu-  gland.  The  embrytuial  conniK-tive  tissue  disapjH'ars  during 
thi' development  of  the  gland  in  proportion  as  the  cellular  portion  inci-eases, 
""lil,  finally,  only  enough  connective  tissue  is  left  to  serve  as  a  nidus  for 
tlic  vcttels  an<l  as  a  membrana  jjropria  of  the  acini. 


Fio.  1. 


Embryo  of  CHirK.  Fora 
Days  oi.n.— ^,  rtomm-h;  B, 
llrcrand  bileduvti:  C. pAn- 
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The  jinncreas  is  not  devoloixd  b)'  symmi-trical  folding  of  both  walls  of 
the  intestinal  tanal,  but  each  wall  grows  b_v  pmlifemtinn  in  different  doprees 
to  form  the  pancreas.  The  excavation  in  the  rmlinientarv  };land  docs  not 
exist  at  first,  but  the  original  and  essential  stmc- 
tiires  are  the  cellular  jtaivncbynia  of  the  gland  from 
the  epithelial  lining  of  the  intestine,  and  the  vessel- 
and  nerve-enveloping  layer  of  connective  tissne.  As 
the  jjancreas  in  l)irds  has  two  ducts,  the  question 
arose  how  the  second  duct  is  formwl.  The  most 
plausible  explanation  was  affordetl  by  the  assump- 
tion that  the  primary  duct  divides  into  two  in  a 
longitudinal  direction.  Remak,  in  1864,  found 
another  exphmation  by  examining  two  geese,  be- 
tween three  aud  four  weeks  old.  He  found  two 
ducts  at  a  short  distance  fn>m  each  other  in  i-on- 
Dcetion  with  the  wall  of  the  intestine.  A  closer 
examination  showed,  however,  that  only  one  of  the 
duets,  the  npjx'r,  was  in  conimtinicatiun  with  the 
himen  of  the  intestine ;  the  other  prcseiiteil  a  blind 
jwucli  adherent  to  the  wall  of  the  intestine. 

From  this  it  may  be  concluded  that  the  second 
duct    springs  from  the  first,  and   that   at   a  later 
peri(xl  a  new  communication   with    the   bowel    is 
established  at  a  point  corresponding   to  its  esecat^ 
extri-mity. 

Remak  has  since  observed  the  same  condition 
in  the  larvte  of  frogs.  It  appears,  then,  established 
that  the  primary  duct  of  the  pancreas  is  found  in 


Pio.  8. 


Rmbhyo  or  CiilrK,  Fir« 
tiAVK  oi.n.— ^,  ftomach:  B, 
blliHluct;  C  Kkll-t'U<l<l«r :  A 
(oiicnw. 


Laiv*  or  Froo.— .4,  pancrcu;  S,  puicntllc  dart 


the  nulimentarj-  organ,  and  is  from  the  beginning  in  oommunication  with 
the  l>owel,  while  any  additional  ducts,  whether  nornml  or  anomalous.  <»rigi- 
nate  in  the  substance  of  the  gland  and  only  secondarily  are  brought  into 
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Buniratioii  with   tlie  bowpl  by  a  prfX!e?s  of  atrojihy  and  absorption 

je  ciwal  extremity  of  tlie  <liR-t  ami  tiic  int<>?tin!il  wall. 

The  existence  of  anomalous  ducts  t'oiuraiiDimtiiig  with  one  of  the  priu- 

o^  ducts  and  the  intestine  can  be  explained  in  a  similar  manner.     Thus, 

in  dugs  it  is  not  uncommon  to  find  a  sniuH  dtict  in  thi*  ^xu^tro-splcnic  iialf  of 

tbr  g^laiid,  connecting  tlie  intestine,  at  a  point  whore  tlie  eonunon  bikMluct 

9  into  the  intestines,  with  the  common  dti<-t,  as  illustrated  by  a  spi-ciineu 

io  tiiy  possession. 

It  is  apparent  that  in  cases  of  this  kind  obliteration  of  the  common  duct 
on  the  distal  side  of  the  anunialous  or  accessory  duct  would  not  interfere 
vrith  the  normal  evacuation  of  the  secretion  into  the  intestinal  canal.  The 
oc-mirrence  of  an  aocessorj*  jiaucreas  can  be  explained  only  by  the  assump- 
tion tliat  during  tiie  growth  of  the  nidimentary  pancreas  certain  jwrtious 
of  the  secreting  structure  become  isolated  by  constriction  and  displacement, 
and  that  such  portions  of  the  glaiul  aiv  brought  into  communication  with 
^^|the  iutcstinal  canal  by  the  developmeut  of  an  accessory  duct. 


PHYSIOLOOy   OF  THE   PANCREAS. 


A  brief  consideration  of  the  most  important  functions  of  the  pancreas 
ht'Toraes  neceseary  as  an  introduction  to  a  study  of  the  diseases  and  injuries 
of  this  organ,  as  it  will  serve  to  furnish  an  interpretation  of  some  of  the 
\vnnpfttm9  which  are  observed  in  tlie  course  of  affiftions  which  interfere 
with  tiio  norma!  secretion  or  outilow  of  tiie  paucn-atic  juice. 

Claude  Bernanl,  in  1848,  distx>ver«i  the  most  imjnjrtaut  fimction  of  the 
(■aeraidc  juice,  by  ob8er%'ing  its  enmlsifviug  action  u|Hm  all  kinds  of  fat. 
He  ftnnd  tliat  by  mixing  fresh  jwucreatic  juiije  widi  oil,  hml,  butter,  or 
iW,  and  keeping  the  mixture  at  a  temperature  of  35°  to  40°  C,  an  emul- 
\»  formed  almost  immediately.  Saliva,  gastric  juice,  bile,  and  lilood- 
nim  do  not  jiroduc*  tliis  effect.  The  emulsityiug  process  takes  place  by 
*l»e  division  of  the  fat  into  minute  globules  by  the  pancreatic  juice  without 
conversion  into  a  new  clicmical  compound.  Tlie  organic  principle  in 
''0  juice  which  puaseoaefl  this  projx-rty  is  very  easily  decomposed  and  pre- 
cipitated by  heat.  Bile  with  [laiicreatio  juice  dissolves  neutral  iis  well  as 
"d  fats.  Bernard  ligated  both  pancrtiitic  ducts  in  dogs,  and  the  single 
Met  in  rabbitA,  and  fe<l  tlie  animals  on  fat.  The  fat  was  found  imchanged 
'"  the  intestinal  canal,  and  the  lactcals  were  empty.  Fatty  diarrho-a  has 
a  oheerved  in  a  nmniier  of  i-ases  where  tlic  [laucrcas  was  the  seat  of 
■  Ii-feions,  and  t\w  presence  (*f  this  symptom  slioidd  always  lead  the 
,  I  •  .  -  1  to  make  special  »("arch  for  additional  symptoms  confirming  the 
K9Blftioun  of  the  existence  of  disease  ul'  (he  pancreas. 

There  is  no  dispute  among  physiologists  in  regard  to  the  action  of  jian- 
^**wic  juii«  in  transforming  staivli   into  sugar.     This  function   was  first 
***urv«xl  bj'  Valentin,  in  1844,  who  ex}X'rimentetl  with  an  artificial  fluid 
•■■de  by  infusing  pii-ccs  of  [(aiicrcas  in  water.     Bouchardat  and  8ankras 
^— *•*  oUxTved    this   pro|>erty    in    the    nurnial    pancreatic    secretion.      The 
^H  Vol.  III.— 24 
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property  of  converting  starch  into  sugar  is  posscssctl  also  by  the  saliva  and 

the  intestinal  juice  ;  it  tiierefore  becomes  an  important  qiieiniou  to  determine 
the  eflwt  of  a  del'ective  jmncreatic  secretion  in  eases  where  there  is  inijKT- 
fect  digestion  of  starchy  food.  It  seems  that  cnue-sugar  is  transformed 
into  ghieose  ahnost  exelu.sively  by  the  action  of  tlie  pancreatic  jiiiee.  This 
fart  lias  i-eceived  cotiHnnation  in  the  case  of  intestinal  iistula  oljserved  by 
Busch.  The  fistula  was  loailed  in  the  lower  portion  of  the  small  intestine. 
When  eanc-sngar  was  introduce*!  in  quantity  into  the  stomach,  fasting,  the 
fluid  which  escaped  from  the  upjx'r  end  of  the  intestine  contained  a  small 
quantity  of  glucose,  but  never  any  cane-sugar.  Cane-sugar  introduced 
into  the  fistula  so  that  it  would  pass  along  only  the  lower  end  of  the  bowel 
was  not  converted  into  glucose,  but  a  large  jiortion  of  it  was  found  in  the 
fajces  as  cane-sugar.  In  cases  of  suspected  organic  lesions  of  the  pancrcjis 
it  would  therefore  appear  advisable  to  resort  to  feeding  with  cane-sugar 
and  to  subse(pient  examination  of  the  stools  for  undigested  cane-sugar,  as  a 
diagnostic  naiujure.  The  presence  of  cane-sugar  in  the  stools  would  indicate 
that  little  or  no  pancreatic  juice  is  secreted. 

The  last  function  of  the  pancreas  consists  in  converting,  with  the  aid 
of  the  bile  and  intestinal  juice,  the  allniminoids,  such  as  gluten,  fibrin, 
albumen,  caseJne,  and  musculine,  into  all)uniinose  or  [wptones.  This  latter 
effect  of  the  pancreas  has  been  doubted  by  a  number  of  German  phys- 
iologists, but  the  fact  .seems  to  1m'  demonstrated  by  experiment  as  well  as 
by  the  circumstance  that  the  jMincreas  is  larger  in  airnivorous  than  ia 
herbivorous  animals.  | 

ScliifThas  found  that  the  physiological  finiction  of  the  pancreas  is  at  its 
maximum  about  nine  hours  after  the  ingestion  of  fixxl,  and  at  its  minimuni 
from  four  to  six  hours  later.  During  the  greatetit  activity  of  the  gland 
the  vessels  become  more  turgid,  and  can  be  seen  with  the  aid  of  a  lens  be-' 
tween  and  ujwn  the  lobules,  while  during  a  state  of  rest  they  are  .seen  only] 
between  the  lobules.  During  digestion  the  gland  presents  a  pale-retl  color^j 
while  during  rest  it  apfK-ars  grayish  white. 

The  influenir  of  the  nerve-centres  upon  the  pancreas  has  been  made  s' 
subject  of  careful  study  by  Sehil^'.  Section  of  both  pneumogastric  ner\-c* 
has  no  effect  upon  tiie  circulation  or  secretion  of  the  pancreas.  Animal* 
SJibjected  to  this  ex|>erinient  readily  digestc*]  dextrin  or  jH'ptones  intro«lueed' 
into  the  stomach  ;  but  if  ordinary  fotHl  was  given,  no  secretion  t<iok  placf,] 
as  stomaeh-digestion  was  suspended.  Total  destruction  of  the  three  semi<i 
lunar  ganglia  of  the  symjiathetic  arrests  comjdetcly  the  secretory  fiinctionai 
of  the  panurejii!,  even  if  the  most  favorable  (xjnditions  are  establisliwl  hy, 
the  intrtxhiction  of  fo(xl  or  injection  of  the  products  of  digestion  into  tbd 
stomach.  Wounding  of  these  ganglia,  short  of  total  destruction,  does  nod 
pnxbice  the  same  effect.  Injury  of  the  spinal  cord  on  a  level  with  thJ 
eighth,  ninth,  or  tenth  rib  does  not  interfere  in  the  least  with  stomach-diges- 
tion, but  j>ron)])(]y  arrests  all  secretion  from  the  jwinerea.s,  which  tannot  l>ej 
excited  by  fi.Mxl  nor  by  the  jjresence  of  dextrin  in  the  stomach.     Heiden 
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luuo  has  ascertained  that  stimulation  of  the  medulla  oblungata  increases  the 

iicjwof  |>anoreatic  juioe  as  well  as  its  active  constituents.     These  experi- 

lYifnti  show  that  tiie  reflex  action  of  the  stomach  upon  the  pancreas  is  not 

»  r^nsraittcd  through  the  svmiMithctic,  but  thnnifjh  the  spinal  cord.     That 

ch«e9M>Dtial  active  principle  of  the  pancreatic  juice  is  necessary  for  diges- 

i«TO  has  he<'n  shown  hy  Corvisjirt,  who  found  that  in  dogs  the  pancreatic 

lice  contained,  nine  and  a  iialf  hours  aflcr  a  meal,  no  ferment  which  was 

ihle  of  dissolving  albuminous  substances.     If,  however,  the  animal  was 

ulr  to  fa'^t  for  a  lunger  time  than  tiiis,  the  ferment  was  agsiin  produced, 

isB    norac  unknown  manner.     Pancreatic  digestion  becomes  ai»])arcnt  si.\  or 

ami  ^cii  hours  after  a  meal,  the  time  being  somewhat  dependent  upon  the 

dmaratioD  of  digestion. 

Tile  present  views  concerning  the  a^-tion  of  tlie  pancreatic  juice  in  the 
p»-i-<iipcss  of  digestion  may  Ir'  siimmarizeil  as  follows : 

1.  Stareh  is  converted  by  a  diastatie  ferment  into  dextrin  and  sugar,  a 
continuation  of  the  action  of  the  saliva  in  the  intestine. 

2.  Mcltc<l  and  fluid  fats  are  enuiLsificd  by  it  (a  pmpcrty  which  has  l)oen 
•ssigDcd  in  a  less  degree  to  bile) ;  at  the  same  time,  glyc«rin  and  fatty  acids 
»»*  formed  iliiring  the  ]>r<x*ss.     The  enuilsifving  process  is  aided  by  the 

EmIv  acids  and  alkaline  salts  which  cfi'etl  sajwaifitation.     (Brucke,  Gad, 

Quincke,) 

3.  Albuminous  substances  and  glue-contaiuing  tissues  when  mixed  witii 
«n  alitaliiic  solution  are  dissnlved  and  converted  into  jK-ptoncs,  indepcn- 
Jmtiy  of  stomaclwligestiou  (Corvisart),  A  jwrtion  of  the  [K^ptoncs  undcr- 
pwiitill  fnrthcr  chauges:  as,  in  the  case  of  albuminoiil  substances,  leucin, 
'yrosin,  xanthiii,  and  sarein,  and  in  the  ease  of  glue,  tyrosin,  glycin,  and 
snimuiiium,  may  api)ear. 

Fn'sh  jmncreatic  juice  obtainetl  fnim  tlic  duct  of  Wirsung  is  a  clear, 
vi*iil,  alkaline,  highly  putre.sciblc  fluid,  of  a  specific  gravity  nf  1030, 
"hiilj  s<ilidifit«  completely  on  Ixiiling.  Pancreatic  juice  contains  (1)  albu- 
men, (2)  a  numl)er  of  ferments,  (3)  salts,  especially  of  soda,  (4)  water; 
*jnirtime8  traces  of  self-digestion  of  the  juice  can  l»e  found,  esjiecially 
wHn.    (Hermann.) 

The  pancreas  secretes  continually  in  herbivorous  animals ;  in  earaivo- 
^"0,  imly  during  digestion  (Hcidcuhain).  The  ferments  are  always  present 
"1  ilio  gland,  trypsin  only  in  a  state  of  prcjiamtion,  a  so-called  zymogen, 
*lii''h  on  division  yields  trypsin  ;  this  division  takes  jdace  on  exjKistiro  of 
''"'  ginnd  to  air,  to  the  action  of  oxygen,  of  very  dilute  alkalies,  acids, 
'Mm],  etc.  During  secretion  the  cells  of  the  lobules  are  enlargixl,  while 
''"'  lobules  become  swollen  ;  at  the  same  time  the  vessels  are  considerably 
•liUtwl.  The  exact  quantity  of  pancreatic  juice  secreted  in  man  and  most 
Mimals  is  unknown. 

From  a  practical  point  of  view,  it  is  imptirtant  to  refer  to  the  effect 
''' 'til' pancreatic  juice  u|Hin  the  skin,  which  it  macerat**,  so  that  when  the 
'"in  nmains  in  contact  with  the  fluid  for  any  length  of  time  it  becomes 
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irritated  and  |ircsentB  a  raw,  eczeraatous  surface.  It  also  appears  that  tbc 
BOinc  c'tt'ect  is  not  prcKliictxl  wlioii  thv  Hnid  is  brought  into  contact  with  the 
|)critont.'iira,  l»ec-ausc  iu  this  Icxulity  fresh  pancreatic  juice  is  removed  rapidly 
by  abst>rption. 

A  positive  diagnosis  of  disease  of  the  pancreas  will  iRXNinic  possible 
only  when  more  attention  shall  be  bestowed  upon  tiie  symptoms  arising 
from  dcfi-ctive  digestion  tlie  result  of  a  defective  or  faulty  function  of  llie 
pancreas, — a  pancreatic  indigestion.  Long-contiuued  indigestiou  of  fatty 
or  starchy  ffXKi  should  \>e  considereil  a  sufficient  indication  for  instituting  u 
most  careful  search  for  jiancR'atic  disease,  by  ascertaining  liie  effect  u|)<iti 
digestion  of  jiarticular  articJea  of  diet,  and  by  examining  with  care  the 
discharges  from  the  bowels. 

WOUNDS. 

Of  all  abdominal  organs  the  imnereas  is  most  exempt  from  injury  by 
both  direct  and  indii-ect  violence,  a  circumstance  which  is  entirely  due  to 
its  remote  location  and  to  the  ample  protection  furnished  by  the  vertebral 
column  and  the  Iwny  walls  of  tire  chest.  The  anatomii'jil  relations  of  tl 
jjaucreas  to  numerous  and  imjKirtant  organs  arc  such  that  when  this  organ^r^ 
is  injuixxl  the  same  violence  wliicli  pnxhiccd  tiic  injury  has  also  woundetK^ 
an  adjacent  and  }M>rhaps  more  imjvortuiit  vis<'us.  Tlie  frt'quency  with  wliicl«'J| 
such  grave  coiiipliraliuus  accompany  wounds  ol*  tlie  pancreas  and  the  profu 
hemorrhage  usually  attending  such  injury  are  elements  of  danger  whidi 
im|uirt  to  womids  of  the  ]ian<rt>as  more  than  an  oi-dinary  degree  of  gravity. 
Contus<-<l  wounds  of  tlie  pancix>as,  sudi  as  are  cau.'si'd  by  the  j>a.«sage  of  lhe» 
wheel  of  a  carriage  or  wagon  over  the  region  of  the  alKlomen  corri'sjHindin^s^* 
to  the  location  of  tlie  pancrciis,  are  attendiKl  l>y  such  wrious  injury  of  oiicj^c^i 
or  more  of  the  adjacent  organs  that  in  all  tlie  cases  so  fiir  rejwrttd  death  liai*^. 
followed  within  a  few  hours.  A  mimlier  of  well-authentieate<l  cases  are  on« 
record  where  in  penetrating  wounds  of  the  alxlomen  the  pam-reas  protrndtd 
in  imrt,  and  the  prolajMscd  portion  sloughed  or  was  removed,  and  yet  the 
patients  recovered. 

L«borderie  reports  the  case  of  n  girl,  ngcd  ten  ycnrs,  who  hnd  fuUi^n,  while  running,  «"3 
upon  nn  open  pocket-knifi',  wliirh  inflictoti  »  wuund  two  ccntiniotres  bcluw  the  lower 
border  of  the  rib,  iind  ihrfo  linj^pr-breadllis  to  the  right  of  the  Mif?dinn  lino,  vxlenJini: 
outwiinl  for  one  Hnd  n  hnlf  centimetre,  nlmo«t  horiznntnl,  with  n  little  inclination  frum 
kbovv  downward.  The  piincrcas  wiut  found  strangulutcd  in  the  wuund  «o  lightly  that 
not  k  drop  of  blood  escaped.  Tlie  iiuthor  believed  that  the  prolap!<«  was  cauiwd  by  tba 
norcainini;  of  the  patient.  The  duet  of  Wirsung  and  ves-selfl  escnjicd  injury.  The  uMomrn 
WBi  piiinle*<  on  piilpntion,  and  (here  wen?  no  BJijns  of  interniil  heninrrhaa;t.  The  knife  bad 
rnter"-d  Ihe  Hlxlonien  under  the  lobu*  Spi^elii  of  the  liver,  and  in  it«  course  reached  the 
ttnniaeh,  cut  llimUKh  iho  (;a«tn>-hep»t.ic  omentum,  and  then  iienelraled  between  Ihu  liver 
and  pyloru»  Ui  the  intncreH'i,  without  injuring;  any  of  the  nniny  l«ri;e  v«?t44'l»  in  Iho  lormlity 
Ihrouijh  which  it  |ias.wd.  An  attempt  to  n-plai-e  the  gland  w«<  only  j>artially  mcccwftil. 
The  inaxK  wa>  tmn'ttlxi-d  and  lied  at  its  Ihuh>  with  a  double  ligatun-,  and  the  |Kirtion  oulxida 
of  the  ligature  removed  with  the  knife.  After  thi*  pmetilun.'  nau!«en  and  vomiting  set  in, 
which,  however,  mkiIi  aulnided.  The  wound  wiu  treated  by  the  une  of  c«>ld'Water  applica- 
tioiu.     On  the  third  day  the  patient  c<>mplained  of  bcin);  chilly,  and  the  alHloinen  beokin* 
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hat  tympanitic  and  tender  on  prcsAurc.     These  (vmptoinii  soon  lubsided,  nnd  the 
nm  tlouglitK]  thrtmgli,  li-aving  a  granulating  eurtacc,  which  healed  in  fourteen  days. 
Jbnvuy  mm  cmnpli-to  in  tiirce  wvi-ks. 

HyrtI  and  Klel»  arc  incn'dulous  as  to  the  prolapse  of  the  pancreas  in 
|tiii8C3i«c:  tliey  believe  that  the  ma-ss  whieh  was  Heated  and  removed  was 
1K<  the  pland,  but  a  portion  of"  the  omentum.      Niisshaiim,   however,   in 
I  *|)rakin^  of  visceral  injuries  of  the  [tauereas,  states  distinctly  tliat  in  jx»ne- 
Itratiog  wounds  of  the  abdomen  in  the  region  of  the  jwncreas  this  organ 
iftStM  a  tendenev  to  prolapse,  and  that  this  eireumstance  facilitates  the 
Dt,  as  it  protects  the  jH'ritouea!  «i\'ity  against  infection  by  plugging 
li*c  wound,  and  at  the  same  time  affords  better  at«ess  to  the  bleeding  vessels. 
In  not  a  single  instance  nf  the  tliirttvn  cases  of  injury  of  the  jiancn'as 
wLirh  the  writer  has  collected  did  symptoms  during  lile  first  point  tu  this 
an  as  the  seat  of  lesion.     In  all  eases  whet«  the  result  was  fatal,  death 
not  attributable  to  the  visc<>ral  lesion  of  the  jiaiicreas,  but  was  always 
»l>le  to  injury  of  snnie  adjacent  organ.      With  the  exception  of  cases 
t>f  Jimlapsc  of  this  organ  through  a  penetrating  wound  of  tlie  nlxlomen,  the 
sis  an<l  treatment  of  injuries  of  the  pancreas  will  come  under  the  ob- 
Bfion  of  surgeons  only  in  an  inci<lf'ntal  manner  in  the  treatment  of  more 
taninlijcand  graver  lesifins  within  the  abdnmiual  cavity.     Contusion  and 
«tT»tion  of  the  pancreas  as  independent  conditions  are  not  necessarily  fatal 
Hjiin^-s,  awl  s|x>ntaneous  recovery  may  fake  plat-e,  followed  by  absorption 
tJie  cnislied  portion  of  the  organ  and  by  atrophy  of  that  portion  of  the 
which  has  liecome  physiologically  detached  from  the  intestinal  tract 
the  injury  or  its  dirwt  conscfptenco.     Crushing  of  the  jvtncivas  is  usu- 
ly  not  attended  by  hemorrhage,  and  in  laceration  of  the  organ  the  danger 
this  source  is  much  less  than  in  cases  of  incised  wounds. 
As  motlern  surgery  dictates  not  only  the  justifiability,  but  also  the  abso- 
*tf  necessity,  of  treating  penetrating  w<nuids  of  the  alxlomeii,  where  via- 
<*tal  injury  is  suspectetl,  by  alKlnminal  stxrtifin,  the  surgery  of  the  future 
^vill  HHiloubtedly  deal  with  contusions  and  lacerations  of  the  jiancreas  in 
^^'>tin<"ftion  with  visceral  injury  of  some  of  its  adjacent  organs.     If  in  ex- 
ploring for  injuries  in  this  region  the  j»ancreas  should  Ix.'  found  extensively 
isiwd,  it  would  l>e  gfxtd  surgery  to  remove  the  crushe*!  jmrtion  after  pre- 
iiinary   ligation  of  the  organ   on   each   side  of  tlie  coninu'nutcd    ]vortifin. 
tion  of  the  pamreas  can  Ije  safely  <louc  with  a  single  c-atgut  or  silk 
e,  fts  the  friable  texture  of  the  organ  will  permit  of  burying  the 
«rc  ileejily,  a  circumstance  which  will  guard  against  tiie  slipping  of 
lignture.     In  not  a  single  instan(v  where  this  metln)d  of  ligation  was 
■*aort«l  to  in  the  experinienb*  on  animals  was  sei'ondary  hemorrhage  ol>- 
k'ed  from  inefficiency  of  the  ligature.      If  the  pancreas  is  laecratctl,  each 
'  organ  should  be  ligated,  for  the  puqx>se  of  arresting  or  pn-vent- 
rhage,  as  well  as  to  guard  against  extravasation  of  |)auercatio 
ic*  Inl4>  the  aixlominal  (avity. 
The  results  obtaine<l  by  exjx-riments  on  animals  have  demonstrated  in 
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a  satisfactorj'  maimer  tliat  normal  pancreatic  juice  when  brought  in  cootod 
with  the  peritoneum  d<jes  not  protliiee  inflamniation,  \n\t  is  pn.>raptly  n'- 
movetl  by  al)sorption.  In  the  exi>erimeiitiil  vvuri<  we  always  had  the  ad- 
vantage of  dealing  with  a  normal  serous  surfaee,  the  absorption-capacity  of 
which  had  not  l)een  impaired  by  antecetleut  pathological  conditions,  as 
would  in  all  probability  be  the  case  in  the  operative  tnutmeut  of  injuries 
of  th<'  pancreas.  At  the  same  time,  there  can  be  no  doubt  that  the  presemt 
of  critshetl  pancreatic  tissue  and  iMincixytic  juice  in  the  peritoneal  cavity 
after  alxlominal  section  would  greatly  eniianw  the  danger  of  traumatic 
infection.  For  this  reason,  if  for  no  other,  the  former  should  be  removed, 
and  the  escape  of  the  latter  pn'vented  by  ligation  of  the  [Miuereas  on  ilie 
side,  or  on  each  side,  of  the  crLisli«l  or  lacvrate*!  iK)rtiou. 

The  cases  of  pmtrnsion  of  tlie  pancreas  seem  to  establi.sh  the  fact  tb»t 
a  portion  of  this  viseus  may  be  separated  by  violence  from  the  sple»w 
artery  and  other  important  attachments,  and  may  pmlapse  through  an   *?"' 
tenia!    wotiud,  and    under   such    circumstauces   can    be   i*emoved   witb*-*"' 
hazaitlous  consequences.     In  most  cases  the  prolapse  followed  some  ti***! 
after    the    injury   from  a  sudden  increase  of  intra-alHloniinal  pressure,      * 
coughing  or  straining  at  stool.     Klebs  and  Ilyrtl's  objection  to  the 
bility  of  a  hernia  of  the  pancreas  can  find  a  plausible  support  only 
assuming  that  the  relations  of  the  pancreas  have  not  been  disturbed, 
by  the  violence  wtiicli   producctl  the   penetrating  wound  the  attachmet 
of  the  organ  arc  scveifd,  or  in  cuse  tlie  attacliuuiils  have  been  abnormal 
loijse,  or  the  duodenum  is  supplicil  with  a  long  mesentery,  there  is  uo  teu 
able  rmson  why  the  ])ancreas  slutnld  not  occasionally  be  found  j)rotrndic^ 
through  the  external  wound.     Cases  arc  on  record  «here  the  j»aucreas  <"or^ 
stituted  one  of  the  contents  of  a  diapliragniatic  hernia,  and  an  in.stanre  .    I 
rejwrtiMl  where  it  fornRMl  a  part  of  the  intussusceptum  in  a  case  of  invag" 
nation  of  the  bowel  (LJau<ll). 

The  treatment  of  prolapse  of  the  pancreas  will  de|)end  upon  the  pathc 
logical  condition  <if  the  visi'us  at  the  time  the  patient  conies  under  the  van 
of  the  surgeon.  If  the  prolapse  is  rt-eent,  and  the  organ  presents  no  imi 
cation  of  inflammatory  or  other  I'hanges,  it  should  be  tlioroiighly  disinfectc 
and  replaced.  It  is  of  the  greatest  in)|Mirtaiice  not  to  ivsttrt  to  violence  i 
effix'tiug  rciliietion,  as  irreparable  damage  may  l>e  inflictc*!  by  resorting 
more  than  the  gentlest  (brce.  Wlien  retlurtion  is  not  readily  accomplislit^^ 
the  wound  should  l>e  enlarged.  If  the  paneix>a8  is  in  a  condition  of  infl»r~^ 
nuitiun  or  gangrene,  the  [hiiIs  should  lie  llioronghly  disinfccti'il  and  the  orjT^ 
ptillcii  farther  into  the  vvnund  until  iicalthy  tissue  is  reached,  when  a  br^ 
ture  is  ajiplietl  and  the  disi'ast<<l  jmrtion  reniovctl  with  the  knife  or  seissoi 
After  another  thorough  disiufeetion  the  stum]*  is  dniiijHHl  into  the  alKlc»^ 
inal  cavity  and  the  external  wound  closed.  Thorough  primary  irmiy"^ 
of  infected  tissue  is  the  only  safety  against  suliscfjueiit  extension  of  the  ^ 
fection  to  the  iKritoncal  cavity,  and  the  only  guarantee  for  primary  un  ^ 
,  of  the  alxloniiual  wound. 
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In  gunshot  wotuids  of  the  pancreas  we  have  no  guiding  symptoms  upon 
^hich  to  l»ase  even  a  prohalik'  diagnosis.     Tiie  wounds  of  entratire  and  e.xit 


of  tbc  l)all,  and  its 
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jly  facts  which  may  p<jiut  to 
the  pancreas  as  one  of  tiie  injured  organs.  In  four  out  of  five  cases  of 
gunshot  wound  of  the  pancrca.s  the  projei-tile  penetrated  posteriorly  in  the 
space  between  the  angle  of  the  left  sctipida  and  the  angles  of  the  ribs,  and 
passeti  through  the  diaphragm  and  the  solar  plexus  ;  in  one  the  ball  entered 
anteriorly  near  the  tip  of  the  xiphoid  cartilage,  and  was  believed  to  have 
pa.«.se<l  through  the  stomach. 

It  is  a  somewhat  significant  fact  that  in  all  cases  where  life  was  pro- 
longed for  more  than  twelve  days,  the  pancreas  ap[x.-arcd  to  have  undergone 
little  or  no  jiathologir.d  change  in  (he  vicinity  of  the  visivral  wound.  Al- 
though the  track  of  the  bill  did  not  in  all  (tiscs  remain  aseptic,  the  inflam- 
matory changes  did  not  materially  atf«"t  the  jiarenehyma  of  the  gland. 

In  a  case  of  gunshot  wound  of  the  jmni'rcns  reportt?d  in  tlie  "  Medical 
and  Surgical  History-  of  the  War  of  the  Rebellion,"  Part  II.  vol.  ii.,  the 
patient  recovered  from  the  immwliate  effects  of  the  injury,  death  occurring 
from  other  causes  a  few  weeks  later.  The  f)(ist-mortem  showtxl  that  the 
formation  of  a  lapsule  around  tfie  bullet  had  alivady  been  initiate*!,  and 
there  is  everj'  reascni  to  believe  that  if  ttie  patient  had  lived  the  foreign 
body  woultl  have  become  encysted  in  the  jiarcuchyma  of  the  pancreas.  Gun- 
shot injuries  of  the  i»ancreas,  where  they  come  under  the  observation  of 
the  ftui-geon  as  independent  lesions,  or  as  comjdications  of  other  visceral 
injuries  in  eases  of  penetrating  wounds  of  the  alHlomen  treated  by  lapa- 
rotomy, should  Ik?  treatcfl  in  the  same  way  as  a  contusion  or  a  laceration  of 
tlio  gland.  The  results  obtained  by  the  exjwrimeiits  ha\'e  shown  that  if 
only  a  comparatively  small  ]H)rtion  of  the  |)anereas  remains  in  physiological 
connection  with  the  duwicnuni,  this  portion  of  the  gland  retains  its  normal 
structure  and  its  physiological  function  ;  and  in  all  the  exjx'rimental  cases 
this  was  found  adetpiate  to  supply  the  quantity  of  pancrcjitic  juice  neces- 
sary' for  the  maintenance  of  normal  digestion.  While  the  surgeon  mav 
unhesitatingly  remove  the  tail  and  a  portion  of  the  body  of  the  pancreas 
without  fear  of  any  ill  effects,  either  imme<liate  or  remote,  great  care  ranst 
lie  exercised  in  operating  in  the  vicinity  of  the  head  of  the  pancreas,  to 
preserve  the  integrity  of  the  conunon  duct  and  as  much  of  this  p<»rtion  of 
the  organ  as  may  appear  compatible  with  the  condition  which  netx'.ssitated 
the  operation. 

The  results  of  my  ex]X'riments,  made  with  a  view  to  a.scertain  how  much 
tf  the  mesentery  of  the  diKjdeinun  can  l>edetache<l  without  causing  gangrene 
■if  the  bowel,  have  lieen  such  as  to  encourage  a  conservative  j)lau  of  treatment 
when  o|>crating  in  close  proximity  to  the  intestine.  The  observations  made 
in  this  direi'tion  have  phi>wn  that  it  is  comparatively  safe  ttt  detach  a  |)or- 
tion  of  the  mesentery  to  the  extent  even  of  one  to  three  inches,  a  procedure 
incomparably  easier  and  niuch  safer  tiiau  entei-ectomy  combini'<l  with  partial 
•excision  of  the  head  of  the  iiancrcas,     I  wish  again  to  em|ihasize  the  fact 


WCACISIUIJ    Ul      111 


arc 


DISEASES   OF  THE   PAXCREA8  :   OPERATTVE  TREATMENT. 


that  complete  extirpation  of  the  liead  of  tiie  pancreas  with  the  common  dm 
is  never  justifiable,  and  tiiat  operatitios  upon  this  jvirtion  of  the  gland  for* 
injury  or  disease  must  lie  limited  to  partial  excision  of  the  head,  with  prcscr-< 
vation  of  the  common  duct. 

r  ACUTE   PANCREATITIS.  I 

Acute  idiopathic  pancreatitis  is  au  exceedingly  rare  affection:  only  • 
few  well-authenticated  cases  of  this  disease  have  been  rcportetl,  and  none; 
of  the  patients  were  children.  The  comparative  immunity  of  the  paucrcaa 
from  disease  is  attribntwl  i)y  Gross  to  the  singular  structure  of  this  organ, 
to  its  concealed  situation,  and  to  the  absence  of  ever>'thing  like  a  proper 
enveliipp.  A  liricf  consideration  of  this  atlcction  is  ncc«'ssary  for  the  pur- 
jx)8e  of  calling  attention  to  a  few  of  the  most  constant  antl  }>roniinent  symj)- 
toms  which  characterize  the  disease,  inasmucli  as  nil  suppurative  lesions  of 
the  jMincreas  are  prcccilol  by  acute  or  subacute  inHammation.  The  disease 
cither  originates  ])rimarily  in  the  inter-acinous  connective  tissue  of  the 
organ  as  a  pancreatitis,  or  occurs  as  a  secondary'  disease  from  an  exteosioa 
of  a  jxTJ-paucrcatitis  to  the  substance  of  the  gland. 

Ilallcr  and  Klob  have  given  an  accurate  clinical  description  of  a  case 
observed  at  the  Allgcnieine  Krankcnhaiis  in  Vienna,  with  a  careful  awount 
of  the  post-mortem  apjicarsmccs.  In  one  of  the  reporteil  cases  the  symp- 
toms were  acute,  and  the  distniso  terniinatctl  in  dcsvth  in  the  short  spatv  of 
eixtecn  days.  The  suppurative  iiiflammatiou,  beginning  in  the  interstitial 
tissue,  involved  the  entire  gland,  and  extended  by  continuity  to  the  ])ara- 
pancreatic  and  i>ori-pancr«itic  tissue,  giving  rise  to  a  tliffusc  and  acute 
abscess.  The  termination  iu  this  ca.se  is  .sufScicut  evidence  that  the  iullam- 
mation  was  produced  by  a  sj>ccific  cause, — infection  with  pus-microbcsw 
In  another  case  the  [iriniary  scat  of  the  inflammation  was  the  same,  but 
the  priKfss  assumed  a  subacute  coiirs*;  and  terminated  in  a  liypcrj>lasia  of 
the  connective  tissue.  The  most  prominent  symptoms  in  all  the  i-ascs  thai 
far  reported  were  seven'  |win  in  the  epigastrium,  j>rogressive  auK'mia,  and 
obstinate  vomiting.  The  pain  was  intermittent  and  neuralgic  in  character, 
and  was  referred  to  the  region  of  the  cccliac  plexus,  radiating  from  there 
over  the  aUlomen.  Neuralgia  of  the  «eliac  plexus  is  one  of  the  most  <'od* 
stant  symptoms  of  disease  of  the  ]iancreas  :  Klel)s  nlliides  to  it  as  l>eing 
present  eleven  times  in  fitbrn  uiiconiplicatecl  «ises.  Atrophy  of  the  cadiao 
plexus  is  mentioned  by  the  same  atithor  as  the  cause  of  the  neuralgiaj 
All  the  patients  siitf'cring  from  acute  pancreatitis  presented  an  extremely 
anwinic  ii]>jK'artiiM'(',  and  it  is  stated  that  one  of  them  resembled  a  jierson 
who  had  siitferetl  from  rep«it<Hl  and  severe  hemorrhages.  As  the  pancn-aa 
IS  not  coiM'crntHl  directly  in  the  fimction  of  ha>niat<)g<'nesis,  we  can  cxjdain 
the  constancy  with  which  this  symptom  is  present  only  by  a.ssnming  that 
the  antemia  Mas  due  to  im|)aired  digestion  and  assimilation,  caused  bf 
arrest  of  the  pliysii)li>gic;i!  function  in  the  inflamed  organ.  In  the  reported 
caaes  no  mention  is  made  of  tlie  character  of  the  stools.     The  presence  of 
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ardigtsted  fat  in  tlie  sUnds  is,  however,  one  of  the  rare  symptoms  of  other 

sfiectioDS  of  the  pancreas,  and  conisprjufnlly  it  must  Iw  i)re.sent  at  Ivant  in 
of  the  cases  of  acute  inHummatiou  of  this  tH'gan  wlieii  the  secretion 
£  the  j«ncreatic  juice  is  arrested  bv  the  inllaminatorv  process.  Klebs 
that  in  tliree  caHefl  wliere  this  synii>tom  was  ju-esent  the  duct  of  Wir- 
was  either  entirely  or  jiartiaHy'oljliteratccl,  while  in  a  nunii)er  of  cases 
here  the  duct  was  in  the  same  comliti(»n  tlie  stuuls  ri'niainiHi  uoriiial. 
Acute  jiarenchymatous  jmucK'atitis  is  fretpiently  met  with  iu  cliildren 
t  complication  in  cases  of  tyj)hoid  fever,  pya'inia,  8«>ptic)enTia,  yulhiw 
',  and  other  acute  infectious  diseases.  In  tiiis  form  of  pannfatitis 
thf  organ  appears  red,  swollen,  and  oedematons.  Microscopically  the  most 
profflinent  lesion  consists  in  swelling  and  undue  granulation  of  the  paren- 
oh\Tn«-cell8  and  iu  iiyiK-iwrnia. 

In  non-suppurative  j)anereatitis  the  treatment  should  l>c  a»mmenced 
Ijytlip  administration  of  sniatl  and  frc<picntly-n'|K'!itc<l  doses  of  calomel, 
fcUowMl  ijy  a  saline  catiiartic,  for  the  purpose  of  diminishing  the  hyper- 
Atia  and  limiting  the  inflammatory  exu<lation.  Hot  fomentations  over 
tV' epigastric  region  will  relieve  the  intensity  of  the  pain,  and  at  the  same 
timo  will  influence  favoraltly  the  alisurption  of  the  iuflanimatory  pnKluit. 
Tlie  diet  must  be  «arefully  regnlat<'<l  and  iiirly  snch  luoti  allnwiKl  as  fan  t)e 
difwtcd  and  alworbcd  without  the  action  of  juincreatic  juice.  The  em])loy- 
■ent  of  artificial  digestive  ferments  with  the  food,  such  as  pancreatine 
nd  extractuni  pancreatis,  sliould  \k'  CDUliniietl  until  the  fiiiiclion  of  the 
glmd  has  l)een  restored.  If  the  general  and  hx-al  symptoms  ^mint  to  sup- 
ponitiiiii  witiiin  or  aroimd  the  organ,  the  sjime  prntniit  surgical  measures 
must  be  aflopted  as  are  descxilxxi  under  tivatnient  of  pancreatic  abscess. 


I 


CHRONIC   INTERSTITIAL  PANCRE.VTITI8,   OR  SCLEROSIS   OF  THE 

PANCREAS. 

This  lesion  consists  in  an  increa.se  of  interstitial  connective  tissue,  which 
the  entire  oi-gan  or  remain  limited  to  some  particular  fnirtion, 
cially  the  h<?ad  of  the  gland.  During  the  early  stages  nf  the  dis- 
*M*t|ie  organ  is  enlarged,  more  vascular,  and  firm,  wliilc  later  the  cicatricial 
f'Dtraction  of  the  interstitial  deposit  protlnces  atrophy  of  the  parenchyma, 
*rtli  0  cnrrfHjHinding  diminution  in  the  size  of  the  organ.  This  form  of 
'■'lamination  of  the  jmncrca'^  is  <>f  jmrticular  interest  to  the  surgeon,  as  the 
'"trioial  contraction  may  produce  secondary  changes  in  the  pancreatic 
9HM bile-duets,  an  oc<nirnMi('<]'  which  would  indicate  a  resort  to  surgical 
"^Mfci  for  the  relief  of  immediate  symptoms  due  to  retention  of  the 
•OWiona. 

The  muses  which  produce  sclerosis  are  often  obscure,  but  usually  are 
Wi-mble  to  some  antwxHh'nt  affci'tion  in  some  of  tlie  orgatis  adjawnt  to  the 
l*n(nw^  as  the  jK'rit<ineum,  sub]K:!ritoneid  tissue,  dnixlcnuni,  or  eonimon 
"iMiirt,  or  to  pancn»iitic  lithia.sis,  in  which  ease  the  primary  cause  is  in 
''*I"«ncreaB  itself.     The  connective-tissue  protiferatitnt  destroys  the  paren- 
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chynia  by  compression  aud  coustitutcs  one  of  the  causes  of  stenosis  of  the 
jjancrtatic  duct. 

Todd  observed  this  coudition  iu  a  girl  fourteen  years  of  age,  in  whom 
the  disease  was  situateil  in  the  head  of  the  pancreas  and  the  neighboring 
connective  tissue.  Tliis  case  is  of  uuiisiml  interest,  asi  the  CH)nti"action  of 
the  cicatricial  ti.ssue  priKlucctl  obs-triictiuu  of  the  common  Ijilc-duct  by  com- 
pression, wiiicli  cause<.l  a  dilatatiuu  of  the  bile-ducts  behind  the  stsit  of 
ob.striictiuii,  ctjuvcrtiiij^  tlicm  itito  a  large  sac,  wiiich  was  located  behind  the 
diHKleniiin  and  r'hcIkhI  downwanl  a.s  tar  as  the  sacrum  and  laterally  from 
one  kidney  tu  the  other. 

The  medical  treatment  of  chronic  interstitial  pancreatitis  nui.st  l)e  purely 
symptomatic.  Indicjitioiift  must  be  met  as  they  appear,  and  the  diet  selected 
with  a  view  of  taxiiij^  pancreatic  digestion  as  little  as  pt)8sible. 

The  surgical  treatment  of  stJerosis  of  the  pancreas  can  apply  only  to 
secondary  lesioat  which  res^ult  from  stenosis  of  the  {wincreatii-  duct  or  bile- 
ducts  and  to  distention  of  these  passjiges  ijy  accmnulation  of  the  secretions. 
Such  an  oeeurreuw  is  most  apt  Uy  take  place  when  the  disease  aiTects  the 
head  of  the  pancicas,  as  the  cicatricial  <"onlraction  in  this  hu-ality  may  cause 
stenosis  of  either  the  duct  of  Wirsuug  or  the  wmmou  l)ik>-duct,  or  of  lx)th. 
Any  operative  interference  in  these  cases  will  of  necessity  be  liniit^xl  to  aa 
attempt  to  secure  an  artificial  outlet  to  the  retainetl  secretion.  The  restora- 
tion of  tlie  permcaliility  of  the  natural  outlet  by  any  mcth<xl  of  treatment 
is  entirely  out  of  the  t|tu^ti(in. 

The  tendency  of  the  disease  is  to  aggravate  the  obstruction  as  cicatricial 
contraction  pn)grcsse8.  The  liistory  of  all  these  cijses  jxiintcil  to  an  im()air- 
nicnt  of  digestion  as  the  prin<'i|ml  clinical  luituiv  in  each  instance.  It  is, 
therefore,  of  considerable  innx>rtance  to  examine  carefully  into  every  obsti- 
nate and  obscure  case  of  indigestion,  with  a  view  to  eliminate  the  pf)ssibility 
of  organic  <lisea.se  of  the  pancreas  as  the  cause  ot  tiic  derangement  of  di- 
gestion. In  cases  of  jiermanent  retention  of  the  bile  or  the  pancreatic  juice 
caustnl  by  cicatricial  compression  of  the  tiilcnhu't  <jr  the  ]iancrcatic  duct,  the 
earlier  symptoms  will  have  reference  to  a  iiistor\-  of  obstinate  indigestion 
progressive  in  its  eharacter.  If,  on  the  other  iiand,  the  obstruction  is  pro- 
duced by  the  im|KM'tion  of  a  calculus,  the  previous  history  jKiints  to  attacks 
of  sudden  and  s<n'ere  j)ain  and  otlier  symptoms  indicative  of  the  passage 
of  a  (wlculiis  along  the  excretory  duct. 

In  a  case  of  biliary  reteutiou-iyst  like  that  cited  above,  the  establish- 
ment of  an  external  biliary  fistula  would  result  in  a  permanent  fistula,  aa 
the  ini[>ermeability  of  the  btlc-duft  would  preclude  the  jM»ssibility  of  re- 
establishing the  normal  communication  t:)etween  the  dilated  bile-[>assage«i 
and  the  intestine.  Such  an  i)|w'rati<»n  would  i-eniovc  only  the  urgent  symj)- 
toms  due  to  retention  and  absorption  of  bile,  but  would  leave  nnehangi'd 
the  primary  cause  of  the  retention  and  would  jwniianently  cjcclnde  the 
bile  as  a  digestive  fiiiti!  from  the  alimentary  (■anal.  As  the  obstruction  is 
j)ermaneut  and  irifuiediable,  the  ojM.Tation  which  suggests  itself  as  fuliilling: 
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the  uiigCDt  indicatious,  as  well  as  ])reventiug  remote  ill  consequences,  is  the 
lurmation  of  a  new  outlet  i\>r  tlin  liilc  iiitu  the  iiitestiiml  csuuil,  l)y  estalilish- 
iiig  a  [lermaiient  fistula  between  t!ie  dumlenuni  and  the  gall-hladiler,  or 
littrwn  the  duodenum  and  the  dilated  hilc-duets.  Dnodeno-choleeystotitmy 
luua  future  iu  all  eases  of  permanent  and  incurable  obstructive  lesions  iu 
ikt  i)ilo-durt,  and  will  iKH-orae  an  cstal>lish«l  operation  as  soon  as  it  has 
fcin  |KTfc<cte<l  by  an  improved  ttvlini(|ue. 

My  ex|)eriment8  on  animals  have  demonstrated  that  physiological  de- 
(Klinicnt  of  any  |tortion  of  the  pancreas  is  invariably  followed  by  degeu- 
(fltiou  and  atrophy,  irrt«pective  of  the  particular  method  by  which  this 
iJi"t*hmcnt  is  etTectcil ;  consequently,  it  is  only  reasonable  to  assume  that 
pcnimm-nt  oblitenition  of  tlie  pancrentic  duct  by  cicatricial  contraction  is 
always  followed  l)y  degeneration  of  the  parenchyma  of  tlie  gland  on  the 
distal  »ide  of  the  seat  of  obstruction. 

■  It  i?  <in  this  account  that  stenosis  of  the  pancreatic  duct  is  seldom  fol- 
WlwH  by  dilatation  of  the  ducts  to  any  considerable  extent  on  the  distal 
adcDf  the  constriction,  and  even  more  seldom  by  the  formation  of  a  cyst, 
A  ivlPDtion-cyst  i«n  result  from  olwtruction  only  so  long  as  secretion  has 
M  Ix-cn  entirely  8U8|)ende«l.  and  when  at  the  same  time  absoqition  of  the 
(aiv'reatic  juice  does  not  take  place  on  account  of  further  extensive  jiatho- 
l<(;i(al  changes  in  the  structures  which  perform  this  function  when  the 
gland  is  otherwis*:'  in  a  normal  condition. 

As  the  physiological  dctaciiincnt  l)y  obstruction  of  the  common  pancre- 
»liciliict  cau.*ed  by  cicatricial  conti-ai^^-tion  is  invariably  followed  byamiplete 
,  Jttnnlirin  of  the  parenchyma  of  the  c(intril>ut(>ry  portion  of  the  gland,  it 
•  iW'idmt  tiiat   the  surgiwd  treatment  of  a  cyst  of  the  j«iucivas  iu  such 
*«  can  be  in<li(«ted  only  when  the  swelling  becomes  in  itself  a  source 
OfsDridiis  inconvenience  and  pain.     Tiic  ])roj»cr  tn-atnu'ut  in  all  such  (■ascs 
•Msitits  in  the  formation  of  an   external    [raucreatic  fistula   by  alxlominal 
■Wjon.     There  is  no  danger,  in  such  instances,  of  the  fistula  remaining 
■*nnanent,  a.'*  the  glandular  tissue  which  might  remain  at  the  time  of 
JxTafion    will,    in    the   course  of  time,    disappear    liy    degeneration    and 
'j^irption.     As  in  anintals,  so  in  man,  the  licidth  of  the  individual  af\er 
diml  atrophy  of  tlie  pancreas  will  dejiend  upon  the  jihvsiologiral  ca- 
nity of  vicarious  organs,  in  each  jmrtieular  case,  to  assume  the  functions 
llie  pimcreas. 

In  recapitulation,  it  may  be  stated  that  cirrhosis  or  chronic  interstitial 
Ifatitis  sometimes  pnKluccs  stenosis  of  the  Inlt^-diK't  or  of  the  [Miucrcatic 
fttiMi  that  when  the  oljstructiim  is  I'oljowed  by  retention  of  the  scrre- 
an  o|)eration   becomes  always   necessary  in   biliary  retention,  which 
'«>iil(l  Ik-  treated  by  establishing  a  new  outlet  for  the  l)ilc  into  the  duo<le- 
"n,  while  the  formation  of  an  external  i>ancrci»tie  fistula  in  tMses  of  cyst 
the  |Mncrc98  becomes  necessary  only  when  the  presence  of  the  swelling 
itai'lf  lias  become  a  source  of  sufficient  jwin  and  discomfort  to  warrant 
iiiaeM  bv  aMominal  s<>ction. 
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GANGRENE  OF  THE  PANCREAS. 

One  of  the  tcrminatious  of  atute  inflammation  of  tl«e  pancreas  is  gan— < 
grcne.  Cases  have  been  reported  where  sjwntaneoiis  recovery  followMfc»r^*d 
(.'limiiiution  of  tlie  iiecri»si"<l  organ  tiirongh  th«'  aiinifiitarv  caual.  If  ejH)n — acan- 
tani-oti.s  rttwery  in  this  condition  is  jioasiljlc,  it  would  soem  plausible  thntk  M^»i 
a  timely  removal  of  the  necrosed  organ  by  surgical  interference  would  ad(K:»Kd 
to  tiic  chantx-s  of  rovjvery  ;  consc^iHcntly  wc  inclndi'  gangrene  among  xhe^^M^^f 
discuses  of  the  pancix-as  which  should  Ik-  trcattnl  i>y  ojxTativc  njcnsnres. 

The  jMUK'ivas  may  constitute  one  of  the  conijwncnt  jmrts  of  the  iut 
Busccptum  in  casi«  of  invagination  of  tiic  1m»wc1s.  Such  a  case  ba^^  been 
niHirtod  by  I3andl,  and  the  sjKcinicn  examiuwl  by  Ktikitansky  furnishes  a 
similar  illusti-ation.  A  ca*  npin-tcd  by  Cliiari  may  have  been  of  a  similar 
nature,  the  invaginatcil  portiiH)  having  sloughed  with  the  remaining  jKKrtion 
of  the  intussiistvptuni,  leaving  the  continuity  of  the  bowel  miim|iaired  by  ~-^l.*>' 
adhesions  at  the  jHiint  <»f  s<']uii-,Ui(in.  If  in  this  instance  the  neiTosis  wa.«  *=*  ■••'' 
due  to  iuHammatiou,  we  csui  only  infer  tliat  the  jwra-jwncreatic  abscess 
ruptuixxl  into  the  Ixiwcl,  that  the  iiccnii^Hl  portion  of  the  pancreas  was 
eliminatcni  in  this  manner,  and  that  suljsc«piciitly  the  opt'ning  in  the  Ixiwol 
was  cloeed.  Con8ti|)ation  was  a  prominent  symptom  in  a  number  of  tlieiM 
cases,  and  in  Roscnbach's  wl-^o  the  symptoms  of  okstrnction  were  so  well 
marked  that  it  was  decide*!  t<i  jierfurni  la|Kirot«)my  for  its  relief.  This  last 
case  is  also  of  great  interest,  as  during  life  the  existence  of  a  tumor  in  the 
r^ioii  of  the  pancreas  was  diagnosticsilcd. 

Modern  surgery  dcstls  extensively  with  aUlominal  section  for  the  relief 
and  cure  of  jieritonitirt  and  intestinal  olwtriiction.  In  scjirching  for  the 
cause  of  cither  of  these  conditions  during  lajwrotomy,  the  |>ancreas  should 
not  Ite  forgotten,  an<l  when  it  is  foiUKl  that  tli<'  )>riniary  disciu<c  is  ItKiited  in 
or  art)und  this  organ,  mdit-al  measures  should  Ik*  adopted  whenever  they 
are  practi<able, 

Wltencver  the  sac  can  l)c  stitched  to  the  external  incision  (his  shouhl  l>e 
done,  and  the  sac  ojK'ne<l,  disinfwted,  and  di-ainetl.  Search  should  be  made 
for  the  necrosed  pancn-as,  and  when  ft>und  detached  it  should  \ie  removed. 
As  in  most  of  these  cases  the  retro-jwritoneal  tissue  is  extensively  infdtrateti, 
a  eoimter-o|}cning  should  Ix"  made  in  the  lumbar  n^ion  alK)ve  the  kidney, 
and  through  drainage  established.  If  an  anterior  alnlominal  fistula  »-annot 
be  established,  the  course  to  l>e  pursii«l  should  be  tiie  same  as  in  treating 
a  iHuicreatic  abscess  under  similar  conditions. 
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ARSCESS  OF   THE   PANCREAS. 

At  the  present  time  no  one  familiar  with  the  recent  advances  in  snrgerr 
would  qneHtion  the  propriety  of  treating  a  sujj))urating  cavity  by  in<ision 
and  drainage,  wherever  it  might  lie  located.  Some  of  the  most  valuable 
rwfnt  contributions  to  surgical  literature  dewrilie  improved  n>ethorls  in 
treating  deep-Boatetl  absct'ss.     A.^sepsis  and  effective  drainage  are  the  two 


A. 


DBEASEJ  OF  THE  PAXCnE.VS  :   OPEfUTIVE  TREATMENT. 


381 


points  tipoD  which  wu  imve  learucd  tu  dvpvud  in  the  treatmeut  of 

^lautcj  iu  iinpurtaut  organs  or  cavities.     If  \vv  ran  secure  and  niaintniu 

*ii«e  tvro  caseutial  couditiuns,  we  cau   attack  witii  imnuiiiity,  and  a  lair 

4fc«ij)eof  success,  any  abscess,  wherever  it  may  be  locattd,  and  whatever  its 

2«3iJuiiliate  surroundings  may  be. 

In  lixjkiiiff  over  tiie  literature  on  abst^esses  of  the  abdominal  organs, 

■%^~e  find  tliat  modern  sui"gery  has  been  guidwl  aimiwt  e.xcliisivfly  by  the 

^'^r— idling  of  the  old  master:    Ubi  pus,  ibi  eracuo.     It  is  somewhat  sur- 

ing  that  abscess  of  the  pancreas  has  never  Iieeu  made  the  subject  of 

treBtraent.    The  two  i)rinci[>al  reasons  for  tiiis  may  be  found  in  the 

I«  that  abaoeas  of  the  |mncreas  is  of  rare  occurrcm-e,  and  that  the  re(\jg- 

tion  uf  the  lesion,  when  it  does  exist,  is  surroiitidiMl  by  many  difticultics. 

'  AHiBr  vaa  Ixj  no  doubt,  however,  that  in  tlie  near  futuiv  altsocss  of  tlio 

^'■BUKTHis  will  be  treated  on  the  same  principles  as  suppuration  iu  any  otiicr 

l«CMility. 

The  remote  location  of  the  abscess  may  olFer  many  serious  oljstacles  to 
•iiipKisis  and  a  rational  course  of  treatment,  Init  tfiese  diJhculties  will  be 
c^^'m-onie  by  improved  methods  of  examination  ami  more  jierfecrt  methinls 
*rf<>|ienition.  As  suppuration  is  only  one  of  the  terminations  of  itiHani- 
*>»ati<m,  abscess,  like  iiiHammation,  may  (x-eur  primarily  in  tiie  jiland  itself, 
*»«•  it  may  commence  in  the  para-  or  ijeri-jjanercatic  tissue.  If  the  abscess 
•»  endo-pancrtatic,  it  may  l>e  boiindc<l  and  rir<'iwii*Tibc<l  by  the  proper  in- 
vestment of  the  gland  ;  if.  on  the  other  luiiid,  it  conimenix'S  primarily 
**«JLt(de  of  the  gland,  it  appears  as  a  ditFiise  abscess,  which  extends  to  the 
liaiMjias  by  contiguity ;  in  other  wonls,  we  8|)eak  of  the  aliseess  as  a  sup- 
I»tir!uive  pancreatitis,  or  a  suppurative  |>eri-  or  |)arn-pam'i"eatitis. 

Pathology  of  Abscess  of  the  Pancreas. — Ilwiiit  investigations  have 
**»o«n  the  existcuc*  of  a  direct  caasative  relatitm  Ix'tween  the  pus-micrfiljes 
•*»il  suppuration :  hence  we  must  take  it  fur  granted  that  every  ]>undent 
i^^ncrwititis,  peri-jwincreatitis,  or  [Kiiii-painireatitis  is  caiisitl  liy  the  [u-esence 
•***  these  germs  in  the  tissues.     In  case  there  is  no  direct  invasion  by  a  loss 
***"  wntinuity  of  the  hollow  viscera  in  the  vicinity  of  the  pancreas,  or  no 
'^irft't  rt>mmunication  with  the  external   air  by  a    jK'netrating  wound,  we 
"••u^t  aastimc  tliat  the  germs  irjwh  the  gland  through  the  circulation  and 
■••'•J  a  favorable  soil  prepared  liy  some  ;in(ryx'<l<'nt  pathologicjj]  change.    Siicli 
'^**iiditions  may  be  determincxl   by  contusion  of  the  organ,  disturbance  of 
^••oipillary  oircmlation  by  various  causes,  or  thitimbo-fthlebitis.     Nonnan 
**-»«Kjrc-  n.-|xirt8  the  case  of  a  female,  twenty-sc\'cu  years  of  age,  who  died 
***      pyo-phleJjitis,  and   in   whom,  on   post-mortem  examination,  besides  the 
i    l***Tt4l.  splenic,  and   vena  azA'gos  minor  veins,  the  paiicrcutic  veins  were 
■|^l.*:«ckcd  by  decolorized  and  adherent  thrombi. 

P  '  In  the  "  Pathological  .S<xMety's  Tniusaetions"  the  same  author  gives  an 

*<sca)unt  of  two  cases  of  aljscess  of  the  psuicreas  due  to  plugging  (^f  the 
P^WTBatic  vessels.  On  page  210  he  remarks,  "  Pathologically,  the  xase  in 
^*'"*ich  thrombosis  of  the  jjanfrreas  was  fouud  is  interesting  as  indicating  how 
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pancreatic  abscess  is  produced.  The  much  comnioner  condition  of  the  liver 
ill  tlic  other  cases  sh<i\vs  that,  had  tlie  first  patient  survived,  the  thrombosis 
would  certainly  have  been  folloNVLiJ  In-  abscess.  Clinically,  the  value  of  the 
case  is  that  it  may,  in  rare  cases,  help  to  explain  the  seat  of  an  obscure  ab-! 
dnniinal  swelling,  associatwi  with  fever,  which  has  followed  a  thn>rabfl8is>' 
and  wliicii  pliysical  examination  cannot  hx-alize  in  tiie  liver." 

iStippumtton  always  begins  in  the  interstitial  tissue,  either  within  thei 
gland  or  in  the  e^jnncctive  tissue  around  it.  A  suppurative  inflammation 
and  formation  of  au  abscess  are  difl'erent  stages  of  the  same  pro«'5s.  Peri- 
jjancreatic  suppunition  conunences,  in  most  instances,  in  the  adjacent  lym-< 
phatics,  tlie  pus  surrounding  the  lymph-glands  or  forming  a  small  abs«?ss.  I 

In  tile  vicinity  of  the  pancreas  these  jM?ri-lyni]ihatic  abscesses  are  not 
nnfre<ptciitly  met  with  as  fine  of  the  pathdiogical  conditions  of  pyiemia. 
Thus,  an  abscess  in  the  pancreas  with  jierforation  into  the  peritoneal  cavity, 
was  examinetl  by  Perle.  Tulpius  sjiw  an  al)scess  of  the  pancreas  as  * 
secondary  lesion  alter  an  attack  of  malarial  fever.  S<'hmackpfefter  oljserved 
the  same  condition  after  an  ojMiration  for  Rtmngulatctl  hernia,  and  Portal 
after  extirpation  of  a  testicle.  But  stippuratinn  in  the  jiancreas  sometimes 
takes  place  as  an  independent  affection,  without  the  presence  of  an  apprc<'i-' 
able  infection-atrium,  and  in  tliese  cases  we  must  assume!  that  the  essential 
and  siK>ciRc  noxa;  are  carried  along  with  the  circulating  blood,  and  that 
localization  takes  place  ujwn  a  soil  jircpantl  for  their  rece])tion  and  growth 
bv  previous  alteration  in  textuiv  or  fin-ulatiou.  In  some  instances  the 
process  Ix-gins  n]>on  the  outer  surface  of  the  gland,  the  pus  separating  the 
gland  from  its  attachments.  In  (lie  casr  descrilKtl  In-  (icndrin  the  pancreas 
appeared  to  have  been  completely  detachi'd,  and  was  lying  hiose  in  the 
abscess-cavity. 

Many  of  these  para-pancreatic  absiM^sses  do  not  present  well-defined 
borders;  the  pus  manifests  a  tendency  to  burrow  in  the  vicinity  of  the 
mesocolon  and  the  retro-peritoneal  space,  and  is  apt  to  |H>rforate  into  the 
bursa  omentalis,  or  into  some  other  portion  of  the  peritoneal  cavity,  or, 
lastly,  finds  its  way  into  one  of  the  adjacent  hollow  orgims,  as  the  stomach 
or  the  intestinal  tract.  i 

Van  Dcn'crcn  reports  the  case  of  a  female  who  had  suffered  for  thirty 
years  from  attacks  of  gastralgia.  At  the  necropsy  it  was  ascertained  that 
the  indurat<'<l  pancreas  had  perforateil  the  posterior  wall  of  the  stomach.1 
The  opening  represented  a  round  nicer,  two  and  a  half  inches  in  diameter^ 
with  indnrate<l  margins.  In  tiiis  aperture  chhIwI  vessels  could  l>e  seen. 
The  fistulous  tract  communicated  with  the  pancreatic  dnct.  The  stomach 
and  intestines  c<intained  blood,  but  no  other  evidences  of  disease  could  bfl 
found.  In  Percival's  case  the  abscess  ruptured  into  the  iiowcl,  the  stools 
containing  fetid  ]>us  and  bhwd.    A  similar  case  was  observed  by  Haggarth. 

The  suj)purative  process,  however,  may  extend  in  an  opposite  direction, 
from  the  stomach  to  the  pancreas.  A  communication  between  the  stomach 
and  the  pancreas  is  sometimes  establisheil  by  jierforation  of  a  gastric  tilcef 
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in  tJiif  direction.  Amuud  the  margins  of  tlie  nicer,  between  the  st(jmach 
iml  till'  nancrcas,  adlip^ions  are  formed,  an  ocvurreucx;  which  pifvents 
ertravjisation  of  the  contents  of  the  stomaeii  into  tiie  jjeritoncal  tavity. 
A  number  of  tlie  terminal  openings  of  the  |)anor?atic  ducts  have  been 
flU-n-iil  upon  tJie  cicatrized  snr(iu'e  of  a  gastric  nicer.  In  place  of  the 
fiirmiitioii  of  a  i)ermaiicnt  pancifatico-gnstric  Hstiila  as  dcscrilittl  i)v  Roki- 
lioiiky,  porfijration  of  the  stoinacii  in  dusi'i'  proximity  to  the  pjin<-rejLs  may 
give  rise  to  diffuse  and  rapidly-fatiil  para-[Kincreatitis  or  peri-pancreatitis. 

Till'  indirect  |»rimarv  taiise  of  a  pancreatic  abscess  may  l>o  the  presence 
ofiintltnilns  in  the  jiancreatic  duct.  Fournicr  lias  nH-ordetl  a  csisc-  where, 
00  (logt'morteni  examination,  an  enormous  abscess  was  ibnnd  in  the  head 
of  the  [lancreas,  which  containc<l  tuuncrons  cah^ili.  The  tiunor  was  suf- 
fitiaitly  large  to  lie  it>:ulily  dctt-ctKl  in  the  e])igaslric  region  during  life. 

An  ab9e«^!«  of  the  pancix-as  may  also  originate  iu  a  pre-existing  cyst  of 
the  organ.  Kilgfmr's  cast;  had  utulotttitcdty  sucii  an  ofigiii.  The  abscess- 
avity  was  as  large  as  a  tearu]),  and  cnntaincd  a  milky  Hiiid  and  caseous 
IKtidi-s,  which  were  nndoulitetlly  a  mixture  of  juis  and  piuicreatic  jniee. 
TIk:  diseane  was  attended  by  chills  and  fever,  which  indicatwl  that  the 
Mnition-i-yst  had  U-t-onic  the  s<;at  >A'  an  acute  snppunitivc  intlnmmation. 

As  primary,  idio|>athic,  uncompliititcd,  purulent  inflammatitHi  of  the 
pWKTeas  is  an  excce<lingly  rare  affection,  it  is  of  great  practical  imjwrtanoe 
iu  tlic  surgical  treatment  of  such  cases  to  determine,  if  possible,  the  prwlis- 
["wn;;  cause  or  causes,  and  to  remove  them,  or  R-oder  them  inert,  at  the 
timi'of  o|K-ratton. 

Symptoms  and  Diagnosis. — The  presence  of  pus  witliin  the  |iancreas 
If  ill  it»  immttliatc  vicinity  is  not  indicated  by  any  characteristic  or  positive 
«Tn|itoms.  The  symptoms  always  point  to  the  stomach  or  liver  m}  the  seat 
»f  llw  disease.  The  most  proniiiicut  and  cxmstant  sym]>toms  which  have 
'•TO  idiscrved  are  nausea,  vomiting  oC  a  clear  greenish  or  visciij  fluid,  thirst, 
''•'if  apjjctite,  constijmtiiu),  progressive  emaciation,  ami  distention  of  the 
*TiSMtrinm. 

In  almost  all  cases  the  patients  presented  a  sallow,  cachectic  ap]iearance, 
"wl  Were  exceedingly  aniemic.  Ascites  and  atlema  of  the  lower  extremitioB 
*^  l>resmt  a  unniber  of  times.  In  seversil  instances  the  inflammatory 
ffWfA  in  the  jiancrras  extended  to  tlie  liile-ditct,  or  causc^l  stenosis  of  the 
"'n't  ijy  (y.,mpression,  ctjnditious  which  are  followed  by  l)iliary  relention,  a 
•Jinptdin  which  has  usually  been  interjyreted  as  an  evidence  of  primary 
'i:»(a.s.' iif  the  liver  or  l>ilc-rlucts.  The  progressive  anaemia  and  emaciation, 
«i  llic  alia-nce  of  other  tangible  lesions,  are  symptoms  which  always  should 
"intt  attention  to  the  pancreas  as  the  seat  of  the  disease. 

F'-viT  was  seldom  a  conspicuous  and  never  a  constant  symptom  of  sup- 
purative pancn-atitis.  The  use  of  the  thermometer  in  the  diagnosis  of 
"•pjmnuion  in  this  locality  is  imiwirtant,  but  it  furnishes  no  positive  evi- 
If  the  al)s<.!e89  is  large,  it  will  be  recognized  by  paljvation  and  deep 
,a  tumor  in  the  epigastric  region.     In  such  cases  a  probable 


:  OPERATIVE  TREATMEST. 
■nd  s^'stcmatic  physical  examiuatiun 

it  •I«-a.}'9  Iix-ak>d  in  the  bursa  omentalU;  i 
baissa  omeiitalis,  diiudeno-jejuDal  fossa,  or  I 
(mrity ;  and  a  jwra-paiK-roatic  al>5cess,  in ' 

tion  ijt'  tlic  stumuoh  will  oftfii  serve  a 
(iiagnueis  of  tiiraors  in  tlie  epigastric  negioiu 

of  the  rectiitu  may  add  important  aud 


ckment  to  be  considered  in  the  diagnosii 

of  the  })aiMTcus  were  patients  over   fort; 

of  inteniporate  habits.      Punotnre  witb 

dcmonstnitt'  the  preseiiee  or  the  alH<cnoe  of 

iDformatioii  in  loeatiug  with  aceuraev  the 
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«fe(v  a  tumor  can  be  felt  in  the  epigastric  region, 
tma  be  made  regard] nf;  its  benign  character,  an 
be  resorted  to  fur  the  purpose  of  making  anJ 


ywfposis  of  abscess  nf  tlie  ]iancreas  is  always  un- 
i»  lUBJUcfd  by  progressive  emaciatiou  and  inanition,  by 
•r  bjr  secondary  lesions  in  adjacent  organs.     In  acute 
•  fatal  termination  may  take  place  in  a  few  days, 
of  abscess  in  this  locality  is  the  close  proximity 
vtins,  which  l)cconie  implicated  by  extension  of  the 
lo  tlieir  walls,  pi-oducing  a  suppurative  tbromlKv 
Jl  lis  disastrous  consequences.     Perforation  of  the  abscera 
harUK*  intt^tinal  tract  is  the  most  favorable  spontaneotia 
I  Ims  resulted  at    least  in  one   instance   in  a  cun.'.      Fer- 
^  ^  atHRSS  into  the  peritoneal  cavity  would  hasten  death  br 
a  HM«ilv-fttal  i^cptic  ]>eritonitis. 

.—The  remarkable  success  which  has  attciuUtl  tjje  treatraait 

abdiHiiinal  abscesses  by  lajrarotomy  justifies  the  hope  that  in 

the  some  treatment  will  be  extended  to  abscess  of  the  pan- 

ll^UQP  that  the  difliculties  which  surround  the  treatment  of  ai>- 

8a  tkis  tfftou  are  many,  but  they  are  not  insunnountablo.    Multi)>lo 

Ua«wiaiuate«i  through  the  entire  organ,  and  e8|>eeially  in  its  hcail, 

•A  MMMMbk  to  successful   surgical  treatment.     Circnmscrilxd  endo- 

in  the  jwriplicral  jx)rtion  of  tiie  Ixxly  or  tail  of  the  }wn- 

jlttMild  l«  ttvatixl  by  partial  excision  of  the  ]>ancreas  in  all  cases  where 

;>w  jijilrtiiwi  of  that  pirtion  of  the  organ  can  l)c  a«x'omi)li8hed  without  in- 

■     »  injur)'  upon  adjuwnt  im|)ortant  organs.     When  extir{iation 

a^  when  the  abscess  is  locatetl  in  the  head  of  the  pancreas,  it 

WtTvatcd  bv  incision  and  drainage.    This  is  atx-omplished  in  the  same 

in  ihc  treatment  of  a  pancreatic  cyst.     In  some  instances  tht 
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wrM  to  the  abscess  ia  rendered  difficult  by  distontiuii  uf  the  gtonoach,  tiie 
dikled  organ  overlapping  the  [mncreas.  In  such  (U-h's  the  stoniueh  muHt 
brpiuiied  upward,  and  suhw^picut  di.steiitinn  giiaided  uguiiist  by  ordering 
laibiolate  diet  until  the  external  fistula  has  bwn  e.stablishetl.  The  exter- 
nal iiKision  murt  in  all  cases  c<.irrcs]K>nd  to  the  lufint  pntmincnt  part  of  the 
<weilinir,  a'*  it  is  of  the  greatest  inipurtancc  to  inci.se  tiie  absi-ess  at  a  point 
«ii(ir  the  distani-c  between  the  surface  of  the  abscess  and  the  abdominal 
nil  is  the  shortest.     Incision  of  the  great  omentum  will  be  required  in  all 

ilBUncrs. 

Id  making  an  external  fistula  in  the  treatment  of  a  pancreatic  abscesa  it 
iiCHeotHd  to  protect  the  muscular  and  connective  tissues  of  the  external 
iUMoa  against  txmtact  with  pus  by  lining  the  margins  of  tlie  wound  with 
the  parietal  peritoneum  Iwforc  the  scnms  (-(jvcriug  of  the  anterior  wall  of 
^  tlbecfsa  is  stitched  to  the  margins  of  the  wound.  One  of  the  greatest 
iliffidilties  that  will  be  encountereil  in  tiiis  j)j)eration  will  Ix'  the  approxi- 
amion  of  the  ixritoneal  surfa<x'  of  the  abscess  with  the  margins  of  the 
Tonnd,  on  account  of  the  distance  between  the  sur&ce  of  the  abscess  and 
ti» anterior  alKlominal  wall  :  this  (lifKcnlty  will  decrease  in  prop^irtion  to 
'hf  [mjniinenee  of  the  swelling. 

The  size  of  the  external  incision  will  exert  an  tni])ortant  influence  in 
this  (lin«ction.  If  the  incision  is  large,  the  mai'gius  of  the  wound  can  be 
iHMd  inwanl,  thus  fiicilitating  the  suturing  of  the  anterior  wall  of  tin; 
to  the  margins  of  the  w<Mnid.  As  a  rule,  it  may  l)e  relied  upt)n  that 
ibf  aatrrior  wall  of  the  ai>sci'ss,  wvered  by  fK-ritoneura,  is  quite  tliick,  so 
fl»t  iherr  is  little  danger  of  |)enetrating  the  al>scess-»'avity  with  the  needle 
iiiMrturiag.  Previous  evacuation  of  the  absces.s-cavity  by  aspiration  would 
•liioini*!!  llie  danger  of  extravasation  of  pus  tlinwigh  tiie  netKlle-pnuctures, 
wt  Would  also  render  a)i|)roximatiiin  difliciilt  by  the  rrnrssion  of  the  absces.s- 
'fiil,  Slid  should,  therefoii',  not  be  ivsortwl  to  unles.s  (he  swelling  is  siifti- 
•"Mrtly  prominent  to  render  this  circumstance  of  little  imjvjrtance. 

As  the  suturing  of  the  two  peritoneal  surfaces  is  done  for  the  purjK>se, 
"1  the  first  place,  of  preventing  extnivasation  of  pus  into  the  iKTitoncal 
•'vity,  and,  secondly,  of  securing  permanent  adiiesions  l>ptween  the  absccai- 
*!ill  and  the  margins  of  the  wound,  it  is  imjmrtant  to  apply  the  sutures 
''iij«<|y  tiigether  and  to  grasp  the  tissues  in  such  a  niiiuner  that  tearing 
'nrwigh  iif  the  sutures  is  ini|Kissible.  As  considerable  tension  mav  follow, 
"wiKild  Ik'  a<lvisablc,  in  this  particular  instan(«,  to  use  silk  sutures.  As 
"1  Ihm-  («.s<-4  time  is  an  imjwrtant  element,  incision  and  drainage  should 
'"lldw  suturing  inuuecliately. 

The  remaining  ste]>s  of  the  ojx-ration  will  depend  upon  circumstances. 
"  tiip  ulisccss  is  ciido-paneniitic  or  iK'ri-pKuiercatii',  simple  incision,  drain- 
"PS  and  disinfe<rti<>n  will  answer  all  iiidiaitions.  If,  however,  the  purulent 
•>vity  is  hxTited  behind  the  peritoneum  and  (xxmpies  the  connective-tissue 
liehind  tJic  pancitus  it  would  ap|X'ar  rational  to  drain  the  absccsa 
lorly  through  one  of  the  lunilKU-  ri'gious  above  the  kidney  by  push- 
VoLlII— 26 
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injr  a  kiiip  olow-d  furwps  in  a  pr(.>j)er  direction  thn>iij^h  the  posterior  anj 
lat4-ntl  wall  of  tlie  ahw-t-ss  until  its  jxiiut  <-aii  Ix'  felt  uiuler  tlie  skin  exter- 
imlly,  A  small  eiit  in  the  skin  (ivcr  its  jwiint  will  enable  the  operator  t<^ 
push  the  instrument  clear  through,  and,  In'  dilatin^r  its  lilades,  widen  tboj 
eanal  siiffieiently  to  [Hermit  the  insertion  of  :i  larp-  (IrainagivtnTie.  In  thia, 
manner  the  most  desirahle  nietlujd  of  dniinage — thi-ough  drainage — could 
Ik-  established,  whicli  would  render  suljse<jueiit  disinfection  and  evacuation 
of  the  abscess  a  ciMnpiu-atively  easy  task.  In  eases  where  an  anterior  jian-, 
ermtie  fistula  cannot  1m'  establishixl,  on  sx'coimt  of  the  distance  l.)etwecu  the 
al>.sc>ess  and  the  anterior  alxloiniiial  wall,  we  miglit  n>sort  to  Inmliar  drain- 
jigc,  and  closure  of  the  iucisiou  in  the  anterior  wall  of  tlie  abscess  by  care-i 
fully  inverting  and  ai)j>roximatiug  the  }x"ritoneiim  tiv^-r  the  wound  with  fine 
silk  snturi's. 

That  the  utnittst  care  in  the  applitntion  t>f  antiseptic  precautions  should 
1h'  r«>sorte<l  to  in  the  eva<'uation  of  pns  in  tills  remote  region  by  any  of  these 
pi-oee«hiii»s  rwpiires  no  ai-gunieiit.  I  will  repeat  that  a  positive  diagnosis 
of  tlie  pH'seiKX'  uikI  precise  location  of  a  pancreatic  aljscess  is  possible  only 
i)y  n'sortiug  to  e.\|)l(»rative  lajwrotoniy,  atrd  that  thisdiagnosticial  aid  should 
always  be  resorted  to  when  the  history  of  the  case  and  tlie  symptoms  and, 
Nigns  presented  are  sufficiently  suggestive  to  point  to  a  probable  diagnosis. 

The  abscc-ss  ftnuid  and  locsitetl  by  alidimiiiial  s<'etion  should  be  removed 
bv  imrtial  extirpsition  of  the  pancreas  when  it  is  emit >- pancreatic  and  located 
near  the  splemV  end  of  the  pancreas.  When  extirjKition  is  imjHJSsible,  or 
when  the  alietx'ss  is  l<x«ted  in  the  head  or  on  the  anterior  surface  of  the 
IMUici-eas.  it  should  be  trcatwl  by  the  formation  of  an  anterior  abdominal 
listnla ;  when  liK-ated  Ix-liind  tiie  jwucreas,  by  through  drainage,  or  by 
lumUir  drainage  jverformed  through  the  aJMlominal  tavity.  il 

CYSTS  OF  THE   PANCREAS.  j 

I  during  the  last  few  years  eighteen  cases  of  cyst  of  the  pancreas  have 
Itcen  rcjiorted,  and,  as  most  of  the  jwtient.s  recovered  under  propT  surgii-al 
liiiitnu'iil,  the  treatment  of  such  cuses  by  abdominal  section  has  iK-eome  an 
entalilishcil  operation.  The  youngest  of  the  patients  so  far  rejwrted  was  a 
(tirl  sixteen  years  of  age,  but  there  is  no  reason  why  this  aflFection  should 
not  o(Mijt*ionally  develoji  during  chiIdlirH«l  as  the  result  of  injury,  or  follow- 
ing in  the  wurse  of  lesions  in  the  |KUiereas  which  emist*  obstruction  and  at 
ihe  M»Hn«  time  suspend  auto-alworption  of  the  retained  secretion. 

In  my  ex|wM-iinents  upon  the  ]ianereas  in  animals  it  befame  ap|)arent 
that  iiui|ile  obstruction  never  causes  the  formation  of  a  cyst,  but  that  the 
nuMt  important  factor  which  determines  cystic  disea.sc  in  the  pancreas  is  an 
itlU'ratiou  of  its  tissues  which  su.sjwnds  the  absoq>tion  of  pancreatic  juicel 
brhind  the  seat  of  olwtruction.  I 

Ybc  QIUI1  niferrtKl  t«  i»  repirtcd  by  Kramer;  the  operation  was  performed  by  Rabti. . 
yViiimlo,  »lxtc<(in  yenra  of  iifje,  nfter  iin  iittiiek  of  vomiting  and  pnin  in  the  abdomen,  noticed 
■  fnultiHl  c|i<tontl"n  of  the  upper  pi>rti>>n  of  the  abdominal  cavity.     The  lize  of  the  tumor  I 
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lul  ins  »f  dulnen  oomwpondiu);  were  about  tbo  saiue  us  in  my  case.  The  dulneiM  appeared 
111  t( continuous  with  tbi-  ht'|>atic  dulni-ss.  EehintKKK'cus  cyst  of  the  liver  wbb  diagnosti- 
ratml  Ln^iiumN ini y  wa;  p4Tfiirmi-d,  aud  t)i>>  aiiii'iilimi  divided  between  the  stomuch  und 
tie IniuvCTtw  foltm.  About  Iwd  litn?.s  of  an  iiltmiiiinoa<  fluid  were  romoved  by  tapping. 
TlirrM  wu  rtitched  to  the  tnttr|^in  nf  th<-  ulHloiiiiiiiil  wnund.  iiiciited,  und  dmiued.  Thi? 
pitinil  (Mcoivervd,  with  an  ext«rual  pancreatic  flttulu,  which  cuDtioued  to  secrete  pancreatic 
juii*  I'lT  fiiur  nuinlbis. 

Btiolofiry. — The  causes  wliieli  n.-ult  in  the  forniatiou  of  wniall  cysts  of 
liie  inQcreas,  or  cvsU  wlik-li  irsult  f'mm  compression  by  tumors,  which  in 
ihenwlvcs  do  not  wlniit  of  an  optTatif)n  for  tlidr  rcnioviil,  jtiid  at  the  same 
tioeooiii^itute  a  sourri?  of  danger  to  iHl',  do  not  eoiiic  witiiin  the  scojh?  of 
iit  paper.  In  the  latter  instance  tlie  cyst  is  simply  a  sequence  of  the 
pnnmr)'  cause,  and  as  such  it  will  seldom,  if  over,  hccoiiK'  the  .sole  or  direct 
olyrt  (if  surgical  treatment.  The  causes  uf  rctcution-fysts  aiucuable  to 
opaitive  treatment  are  such  a.s  do  not  in  them-selvcs  imperil  the  life  of  the 
{■tioit  They  may  be.  classified  as  follows:  1.  Obstruct  ion  to  the  out- 
low  of  the  secretion  from  impaction  of  calcidi  in  the  common  duct  or  its 
biuehes.  2.  Partial  or  c<jmplete  obliteration  of  a  jwrtion  of  the  duct  fn)m 
datridal  contraction.  3.  Sudden  or  jrradual  obstrturtion  of  the  duct, 
without  diminution  of  its  lumen,  from  displaix'nient'*  of  the  [mncreas. 

1.  (hicidi. — The  impaction  of  tlic  ])ancreatic  duct  at  its  outlet  may  be 
iwised  by  the  presence  of  a  biliarj*  calculus  in  the  ductus  communis  ehole- 
,4jllt»,  at  the  Junction  of  the  former  with  the  latter.     A  case  of  this  kind 

bwii  rep.irtcd  by  Engi^l.  In  such  csi.s<^s  the  obstruction  gives  rise  to 
Mention  of  tJie  secretions  frrjm  the  liver  and  the  pancreas,  and  dilatation 
ittbe  excretory-  ducts  in  both  ur^us.  Calculous  concretions  in  the  jwncre- 
■•  ducts  have  Ijeen  frequently  observetl  to  give  rise  to  retention-cysts. 
Joluiaton  has  collected  thirty-five  cases  in  which,  upon  post-mortem  ex- 
loioatiou,  stony  concretions  were  found  in  the  [laucn-as.  Incrustations  are 
"•"si  fmpient  as  free  concretions,  (rendrin  liaHdcscrilR'd  a  jmncrcatic  cyst 
*licn;  the  normal  pancrratic  secretion  wa-s  converted  into  a  fatty,  chalky 
The  iauses  which  pn.iduoe  a  cfincretion  in  the  pancreatic  duct  are 
chang<s  in  the  secretion  itself,  or  an  obstruction  to  its  free  exit  by 
■•Aunmttnrv  changes  in  or  around  the  comnioii  duct.  The  di»gree  of  dila- 
Wtm,  otlier  things  being  equal,  is  in  direct  proportion  to  the  completcncae 
wiheoljstniction  to  the  outflow  of  the  secretion.  It  may  Ix'  well  to  allude 
^  the  possibility  that  in  some  in!<tances  a  pancreatic  calculus  may  remain 
mwiiry  for  an  indefinite  perioil  of  time  in  the  duet,  giving  rise  to  no 
'J'miitonis  and  caii.sing  only  partial  ob.struction,  until,  by  the  action  of  sf)me 
"'••UTinining  muse,  it  is  forcc<i  into  a  position  where  it  effects  wjniplete  nie- 
'wnictl  obstruction  to  the  outflow  of  the  fluid,  and  a  rapid  increase  in  the 
'"''»( the  cyst.  -Vs  an  impacted  liiliarj'  calculus  may  give  rise  to  jiancre- 
tw  ubstruction,  so  a  pancrcsitic  calculus,  when  it  is  im])acted  at  a  piint 
'■•We  compression  of  the  common  bile-duct  can  take  place,  will  pnitlucc 
*^fTQt  and  dilatation  of  the  gall-bladder  and  bile-ducte.  Meckel  has  re- 
poted  socib  a  i-asc. 
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Among  the  specimens  of  ijancreatic  cysts  so  fer  examined  which  were 
caused  by  concretions,  none  Iiad  attained  the  sia?  of  those  which  have 
l»ecn  subniittcHl  to  snrgital  tivatnient.  As  in  most  of  these  prejxirations 
the  calculi  did  not  cuiupletcly  fill  the  cralibre  of  the  duct,  they  caused 
oidy  partial  obstruction,  which  would  furuisii  an  explanation  of  the  slow- 
growth  and  coni|iarativ('Iy  small  size  of  the  tumor.  In  the  specimen  de- 
scribed by  (xoiikl  it  uj>pears  that  the  common  duct  was  completely  cloKtl 
by  two  calcidous  concretions  at  its  entrance  into  a  chalky  deposit  fonr  t«» 
eight  inches  iu  length  and  of  a  yellowish  color.  The  duct  of  Wirsung  M-as 
dilated  to  such  an  extent  us  to  form  a  large  cyst,  which  otvupied  the  whole 
length  of  die  pancreas,  its  walls  being  inseparable  from  the  substance  ot 
the  gland.  In  this  case  the  interstitial  iiiHaniniation  was  more  extensive 
and  the  cyst  was  much  larger.  In  tiic  csis^s  n'|Kirted  by  Pepper  and  Hjett 
the  obstruction  was  due  t*}  the  same  cause.  In  Cnrnow's  case  the  ooramon 
duct  had  Inn-ome  obliterated  at  its  entrance  into  the  duodenum  by  csitarrhni 
iuHammation.  The  paucax'as  was  atrophic,  and  its  iluit  was  tilled  with  nu- 
merous («lculi.  The  pancreatic  juice  hud  Ixi-ome  inspis.sat«l.  The  cystJc 
duct  of  the  g-all-liliiddcr  was  impermeable,  while  iu  the  common  bile-dik-t 
a  muuber  of  small  gall-stones  were  found. 

2.  Cicatrical  (bntradion. — I  have  failed  to  find  in  the  literature  anv 
allusion  to  stricture  of  the  duet,  i-esultiug  from  traumatism.  In  the  ease- 
that  tame  under  my  own  obser\'ation  the  jtatient  was  nineteen  years  of  agi*. 
and  tile  taus<^'  was  clearly  traci-able  to  an  injury  which  he  had  sustained  a 
few  weeks  before  the  cyst  became  apjwi-ent  in  the  e])iga8tric  n'gion. 

The  pancreas  is  an  exce<dingly  slender  organ,  of  loos*-  and  somewhat 
friable  texture,  and  hence,  although  remotely  hx-ate*!  and  well  proteetM  l>y 
surrounding  organs,  I  am  of  tlie  opinion  that  it  is  the  seat  of  injun'  mnre 
freipiently  than  has  Iteen  generally  suj)jH»*e<l.  If  the  stf>mach  is  empty  and 
tlje  aLidomiual  muscles  i-ela-xed,  a  blow  over  the  region  of  the  pancrtus  may 
residt  in  serious  contusion  or  laceration  of  the  organ  without  rupture  of  its 
euveloix".  Again,  a  well-directed  blow  over  either  extn-mity  of  the  gland 
may  (nuse  a  laivration  of  its  tissues  by  traction,  the  organ  being  sei-urely 
fixed  in  its  plaw  by  firm  ci)nnectivc-ti.s,sue  attachments.  The  clinical  hi.ttonr 
of  several  cases  of  rapidly-growing  cysts  tends  to  prove  that  obstruction 
o<<curn'd  in  this  manner.  If  the  duct  est-ajn-s  injur\',  the  cicatricial  <>«iiv- 
ti-action  attending  and  following  the  rejiarative  priK-esi*  in  the  lacvrativi 
gland-tissue  will  gradually  compress  the  duet,  or  by  lateral  traction  ofaango 
its  direction  and  thus  imiti-de  the  outflow  of  the  M-cretion.  If  the  «lui1  is 
ruptured  at  the  time  of  injury,  its  lumen  may  l)«v)me  o^mpletely  tilhxl  by 
a  thrombus  which  renders  it  imjx'rmeable,  giving  rise  to  retention  and  ex- 
travasation of  the  secrc-tion  jirinuirilv,  and  sc<i»ndarily  to<lcfinitive  oocIuMion 
of  the  duct  by  cicatricial  contraction  at  the  jM)int  of  injury.  I  am  (|uili» 
convinced  that  in  the  ra.se  which  I  liave  reportwl  the  retention  wa.-*  the 
din-ot  result  of  traumatic  stricture  of  the  e«)mmon  duct.  Although  thin 
view  is  not  Hup|Ktrte«l  by  evidcnc-e  from  |>ost-nu)rtcm  examinations,  it  » 
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nmdrniwl  by  analogous  productiou  of  wsts  in  other  l<M<atioiis.  It  is  evident 
(l)S(  till:*  clasp  of  cases  would  furnish  the  most  favorable  conditions  for 

r«iiooia»Ail  .turj^icul  treatment. 

p^ifj,  i Mmtnwtion  from  Ui^jjlacfiiienl  of  the  Pnncrenit. — As  the  pniicreas  is 
nuincd  in  its  normal  transverse  iwsition  by  the  snrroiniding  organs  and 

inqBd-tive-tissiio  attachments,  a  relative  dmnpe  fif  ]M)S!itiuii  of  jwrtions  of 

miflami  woiilil  result  in  a  iM^iuliiig;  of  the  organ  and  obstniction  in  the 
•iurt  at  Ihe  jxiint  of  flexion.  This  condition  was  the  canse  of  retention  in 
las'  n-lau-d  by  Engel,  who  in  a  woman  Hxty  years  of  ago  foinid  that  the 
ail  of  the  jiancrcas  liirmod  witii  tlie  principal  dtict  of  the  gland  a  right 
Ofle  upward.    A  dislocation  of  this  kind  can  occiu'  in  one  of  the  following 

WBTd: 

1.  Through  abnormal  nla.\ati(iti  uf  the  conneetive-tis-sne  attachments 
nf  the  gland,  jKTmitting  a  portion  of  the  organ  to  descend  by  its  own 
*rtjtht  lower  in  the  aWominal  cavity. 

1  From  pressure  upon  the  gland  by  tumors  or  exudations. 

3.  From  cicatricial  wntractions  in  tlw  substance  of  the  organ  or  in  the 
|im-|iam'reatic  space. 

That  the  whole  pancreas  can  l>ecome  displaced  is  proved  by  the  case 
^pfirtfd  by  Dobrzycki.  A  mini  tilly  years  of  age  fell  a  distance  of  some 
nnh;  after  the  fall  symptoms  arose  similar  to  those  of  a  floating  kidney. 
l!v  pal|Mition  the  displace<l  organ  could  be  located.  Saline  fluid  resembling 
J«nrrratic  juice  was  vomited.  In  die  liypogastrinm  a  inoviiblf  tumor 
MRRponding  in  position  and  shape  to  the  pancreas  could  Ix-  felt. 

Diagnosis. — The  rjuestion  of  diagnosis  can  be  I'litcrtained  only  in  ca.se8 
when-  the  cyst,  has  attaimxl  very  c<insidcrab!e  jiroporttons.  The  most  im- 
P"rt«nt  point*  to  be  taken  into  etinsideration  are  the  history'  of  the  case,  the 
lutomioBl  location  of  the  timior,  and  its  relations  to  the  sunfitindiug  oi^^ans. 
"1*  rases  which  have  been  reportc<l  have  iiceurrefl  exclusively  in  adults. 
'▼Xippears  to  exert  no  determining  inHiicnce.  In  a  numlxr  of  cases  the 
''liniml  hislorj'  refers  distinctly  and  fon-ibly  to  traumatism  as  the  exciting 
In  Gufisenlmuer's  case  the  bt^inning  of  the  illness  was  traced  to 
et  eating  and  drinking. 

In  all  instances  of  cystic  tumors  in  the  region  of  the  ]>ancrea.s,  close  in- 
1'iin  nhould  Im'  made  to  ascertain  the  <>xistcn(T  of  antecedent  inflammatorv 
"""ttidw  of  tJie  organ  or  in  its  immediate  vicinity.  A  history  piinting 
'"fsnls  the  existence  of  a  biliar^'  or  a  jmncreatic  calculus  will  also  prove 
l)le  in  arriving  at  positive  conclusions.  Rapid  growth  of  the  tumor 
I  in  favor  of  its  jmncit-atic  origin.  In  Gusseiiljaiici-'s,  Kulcnkampff's, 
*"'l  my  own  cases  the  tumor  attainixl  an  enormous  size  within  a  few  weeks. 
"Owlcring  the  relations  of  these  ej'sts  to  important  surrounding  organs,  it 
"  "Wnarkable  that  they  give  rise  to  no  serious  symptoms  aside  from  the 
pf'wnn>  they  exert  uixm  adjacent  organs.  Pain  is  not  a  con.stant  .symptom, 
*"•'  wlifn  it  is  present  it  is  due  more  to  the  causes  which  prmlnce  the  cj'st 
""">  to  the  cyst  itself     In  this  respect  cysts  of  the  pancreas  form  a  coun- 
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ter{)art  to  nialiguant  diK'a.se  whcu  it  aifects  this  or  ucighboriiig  ui^aitf^ 
Emaciation  is  due  cither  to  tiK'xisting  affection  of  the  gland,  or  to  the  inv— 
pairincnt  i>l'  function  of  inipjrtant  oi-gans  hy  pix'twiiix-  of  tlie  cyst.  It  i* 
never  so  mark(Hl  iii  thcrtc  casos  as  in  malignant  dittease.  The  su{K-rvcntioM 
of  fatty  stools  would  jMiint  towards  tiie  existcntv  of  some  coe.xistiu);  sorious 
lesion  of  the  pancivas  rather  than  towaixis  the  I'xistcnce  of  a  isimpic  cv;?!  of 
the  organ.  This  j^ymjrfom  wa.H  not  found  jjreseut,  or  was  overlooktHl,  iu  all 
eases  which  have  Ik-ch  oih  rate*!  upon.  Of  twenty-eight  ituses  of  ^tiarrhoea 
which  weiv  mnipiled  by  Amvlct,  sixteen  were  cxamimxl  jxmt  mortem,  lu 
five  of  these  there  was  ocvlusiou  of  the  ductus  cli(>lc<l<K-hus  and  ductus  |)an- 
ereatieus  ;  iu  three,  otvlusiuu  of  the  {*ancreatie  duct  alone  ;  in  one,  inflam- 
mation of  the  ]>ancreas  and  some  of  the  adjacent  oi^ans.  In  the  remainiiiir 
vam'a  diswise  of  tiic  liver  and  the  IhiwcIs,  or  marasnuis  i>nly,  was  fouml. 
In  thirteeji  oases  of  jMincnytic  tidculi  collectc*!  l>y  Johnston,  in  three  only 
were  fatty  stools  oliscrvc<l ;  in  six  eases,  diarrinea  ;  in  four  case's,  nielwua; 
and  in  six  cases,  consti]mtion.  The  presence  of  tat  in  the  st(K>ls  is  a  symp- 
tom of  great  importance  in  the  recognition  uf  |KiiicniTtic  disease,  Init  that 
it  is  not  of  al>solutc  diagnf>stic  sigtiiticjuicc  is  provisl  \>v  the  well-known 
fact  tliut  the  same  <'ondition  will  follow  upon  the  ol)stniction  of  tiie  l>iliar\ 
passages  and  uj>on  affw-lions  which  ini|]air  the  functional  activity  of  other 
organs  of  digt«tion. 

Ol)struction  <if  the  principal  duct  impaii's  digi>slion  more  than  when  itf. 
distal  extremity  or  one  ol'  the  accessory  ducts  is  involvwl.  The  actual  ill- 
ness of  the  iHitient  is  usually  pre<-eded  for  a  variahle  length  of  time  by 
more  f>r  less  niarke<l  symptoms  of  gastro-iiit«'stinal  derangement,  iiceum- 
IHun'cil  iu  stime  instancvs  i)y  |>aiu  in  tiie  region  of  tlic  jiancivas. 

A  pt'tniliar  «»lor  of  the  skin,  which  by  some  is  believed  to  be  character- 
istic of  [Mincrcatic  disease,  must  lie  mentiouc<l,  as  it  was  observe<l  in  several 
cases  of  cjdcuious  atU'ction  and  (ysts  of  the  pancixnis.  The  apiH'anintie  pre- 
sented by  these  ^latieuts  is  variably  descrilK'd  as  being  unhealthy,  jiale 
yellow,  dirty,  or  wirthy.  The  intimate  relations  of  the  cyst  to  the  c<eiine 
plexus  will  explain  the  cause  of  etrliac  neuralgia  which  is  met  with  in  some 
of  these  cases.  Atrophy  of  the  coeliac  plexus  from  long-eontinu«<l  pn«snn> 
may  give  rise  to  mellituria,  for  the  same  reason  that  Klci)s  iuis  affirniMi 
that  partial  extiq)atiou  or  atrophy  of  the  txeliac  plexus  will  caus4-  the 
pres«'nci'  of  sugar  in  the  urine.  Diverse  diseases  of  the  pancix-as  have  alnt 
been  known  to  pr<Hluoc  dial>etes  niellitus.  Cases  of  this  kind  have  been 
reported  by  Cowley  (1788),  Bright,  Klliots<in,  FnTichs,  Kles,  llartsen. 
Silver,  Recklinghausen,  Munk,  .S-cgeu,  and  Friedreich.  Kh-lw  demon- 
strateil  by  his  experiments  that  comjilcte  extirpation  of  the  pancreas  or 
ligature  of  its  duct  invariably  gave  ut^utive  n-snlts,  as  far  as  dialn-tts  was 
(■onwrncil,  and  this  may  ai-count  for  tlic  liict  that  no  sugar  was  foniKl  in  the 
nrine  of  the  cases  reported  in  this  |Hi])er.  The  cjst,  when  examined  early, 
before  it  has  attained  considerable  size,  is  always  found  in  the  region  nor- 
mally occupied  by  the  jjaucrcas.    Tiie  exact  location,  however,  is  not  always 
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HBlirm,  88  it  will  di-|K-iKl  ii]>ou  the  portion  of  tlio  jianeixfid  from  which  tliu 
wtf  lias  taicen  its  iiriiuary  origin.  It  may  lx>  8ituat<Ml  l«4ow  the  right  h>be 
of  the  liver,  as  in  Kuleukanipff's  cui^t!;  in  the  cuiga-stric  region,  as  in 
fiussenbauer's  case ;  or  in  the  left  iui><>elnnidriitni,  a.s  iu  my  ease.  When 
tiie  tumor  has  attained  a  large  size,  or  otx-iipies  the  whole  alxlominnl  cavity, 
itffill  lie  diffieult,  and  in  the  latter  instaiiw  imjwssiblc,  to  determine  by 
iny  known  meanw  it."*  primary  origiM.  In  sueh  ca'^es  it  is  of  pjiranionnt 
inipoitanoe  to  study  its  relations  to  iidjaeent  organs.  Tlic  tumor  is  in- 
virialily  ftitnated  in  the  liur  a  onieiitaiis,  and  fVoni  tfiis  |x>int,  as  it  increases 
in  bIm',  it  encroaehis  njKin   the  space  iK'inipicfl  by  adjacent  organs.     Tiie 

L'h  is  pushtxi  forwanl  in  ail  c-ases,  and  later  to  the  right.  The  trans- 
is  displawd  downward,  the  spleen  to  the  left,  and  the  diaphragm 
Its  of  the  cliest  upward.  The  cyst  being  in  dirt^ct  contact  witli 
llii'  iliaphragm,  it  usually  ascends  and  descends  with  the  respiratory  move- 
niHit*  of  the  chest. 

In  doubtful  cases  it  will  lH'<'ome  necessary  to  intiate  the  stomach  and 
wliiii,  with  a  view  to  a.s<'ertain  their  jxxsittDn  relative  to  the  cyst.  If  the 
ptiHilt  is  a  female,  and  the  tumor  occnpit^  the  entiiv  alxloniinal  cavity,  it 
will  niniidatc  cystic  disease  of  the  ovary  so  closely  that  a  differential  diag- 
i>«i.s  Itetween  the  two  is  im|»<issible.  The  cases  re])<)rted  by  Liiwke,  Jioztv 
•Mil,  and  Rokitansky  funiish  adequate  proof  of  the  correctness  of  this 
('atcmi-Dt.  Tlic  pniximity  of  the  aiMlominal  a^trla  is  such  tliaf  th<'  impulse 
iiCiJm' nrter)'  is  im|Hirted  to  llic  tumor,  which,  liowevcr,  pulsiUcs  only  in  one 
iliwtion, — away  fnjm  the  artery, — a  fact  which  will  always  distinguish  it 
^OB  (in  aneurism.     Unless  the  cyst  is  exc('<iliiiirly  tense,  a  si-ns*'  of  fluctua- 

is  always  im})arted  by  jmlpation.  Palpation  is  i-ender«]  ditHciilt  on 
XtMtint  of  the  deej)  location  of  the  pancix-as  and  the  rigidity  of  the  re<"ti 

minis  muscles.     The  normal  jwncrcas  «ui  Im'  felt  only  under  wrtain 

«l)le  conditions.  Concerning  this  [voint  Sir  William  .lenner  savs,  "  Bv 
•wply  dcjjressing  the  alKlominal  walls  almtit  a  hand's  Im-adth  below  the 
unilMiicns,  and  then  rolling  the  subjawnt  |«irts  under  the  hand  (the  stomach 
>"<ic<)Ion  must  Ik?  empty),  it  nu'ght  be  possible  to  detect  it  in  an  individual 
•I'o  ig  thin  and  whose  tissues  are  lax."  In  ca.sc  the  exatnination  is  ren- 
'••'iwi  difficult  on  account  of  great  rigidity  of  the  alxloniinal  muscles,  this 
'||*laclc  csui  1h.'  ovcrcimie  by  examining  the  patient  while  under  the  influenc<' 
"'bd  anecsthetic.  An  explorator}"  puncture  with  a  fine  and  jK-rfectly  a.septi(^ 
"wdk  of  a  hyfMKlerniic  sjTinge  will  not  only  add  material  diagnostic  infor- 

«  by  revesding  the  chanw-ter  of  the  cv.st-cortents,  but  will  also  .settle 
'<jucstion  as  to  the  existeucf  or  absence  of  adhesions  between  the  eyst- 
*>ll»  and  the  |>arietal  peritoneum.  In  the  differential  diagnosis  the  fol- 
"•winit  affertions  will  come  n)>  for  considemtion  : 

1.  Malignant  disease  of  the  pancreas  or  adjacent  oi^ns. 

2.  .-Vneurism. 

3.  Kchinococcus  of  the  liver,  the  spleen,  or  the  ]K?ritoneum, 

4.  .\ffwtion8  of  the  retro-peritoneal  lymphatic  glands. 
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6.  Hydro-iifjiliixeis  or  pyo-nephnisis.  ^ 

6.  Cvstic  discasi-  of  tlic  Kii|jrarcim]  (•ii])siil<\  U 

7.  CiixniiiiM-rilH-d  )HTiU>Qiti8,  witli  ixiidation.  fl 

8.  Ascites.  ^ 

9.  Cvstic  diKa-^e  oi'  the  dvarv. 

ProfirnosiB. — IMiysiologistH  are  agreed  in  assigning  to  liie  pancreas  a 
most  imijortant  fuiK-tioii  in  the  digestiun  of  organic  l"o«xl.  We  kiiuw  that 
l>y  a  8]K>cial  iornicnt  it  nsKi8t8  in  tlu'  ti'tnistitrniatinn  nt'  t^tan-li  intu  <lej(triii 
and  sngar  and  in  the  digestion  of  all)iinuti  and  fiit.  We  should  naturally 
expe<'t  tiiat  in  diwanes  of  tiiis  orgjin  tiie  digestion  of  tliese  Buhstancf-s  would 
l>e  iniiwiiXKl  in  proportion  to  the  anioiiut  of  gland-tissne  destroyetl.  On 
the  other  hainl,  we  have  abundant  evideiice  to  sIiom-  that  even  total  disor- 
ganization or  d(«trnetion  of  the  pancreas  is  not  inconi})atil)le  with  norniul 
digetition  and  pi'rfivt  health.  It  would  ap|x-ar  tivat  iu  the  abeeiice  uf  the 
pancreatic  seci'ction  other  organs  assume  a  vii-arions  action  and  digei^ion 
proceeds  uninipuirwl.  It  is  also  iniiM>rtnnt  to  n-meinlH-r  that  even  a  large 
cyat  of  the  jancreas  does  not  necessarily  result  in  extensive  destruction  of 
the  gland,  and  that  the  reniaiiiiug  glaud-tisstie  continues  to  secrete  and 
dischai^  a  suflicieut  amount  of  paucRatic  juice.  In  iiozenian's  lase  the 
eyst  occupied  the  entire  al)doininal  cavity,  and  yet  at  the  o|)enition  tlic 
greater  portion  of  the  glantl  was  found  healthy  in  stnicture.  The  intejt- 
rity  of  the  structinv  and  function  of  tiu^  gland  deixiHls  Icsi?  on  the  pii'ssure 
of  the  cyst  than  on  the  <-aus«.-s  coucenied  in  its  production. 

The  dangers  arising  from  the  cyst  itself  consist  in  (1)  its  iuterfert^nce  with 
the  functions  of  other  alKlontinal  organs  hy  jiressuri',  and  (2)  rujrture  of  the 
cyst  and  estape  of  its  contents  into  udjuccnt  hollow  organs  or  the  |M-ritoueul 
cavity.  Compression  of  the  stoniach  and  intcrterence  with  its  oonnal  peri- 
staltic action  ojnstantly  (H-cur  when  the  cyst  has  develoiMxl  to  any  iim- 
siderahlc  size.  When  such  is  the  case,  vomiting  S(kiu  alter  meals  takeA 
plane,  as  was  noted  in  a  numl)er  of  tases  which  have  Ixt-n  rejjorted.  When 
the  cyst  is  of  very  large  size,  nearly  all  the  alKloininnl  organs  sutler  Wy 
compression,  and  both  digestion  and  al)sorption  are  ini|>aircd  liy  inechaniial 
pressure.  The  diaphragm  Ix-ing  at  the  same  time  pushed  upwaitl,  the  heart 
and  lungs  are  displaci^l  in  the  same  direction,  and  eml»arrassment  of  circu- 
lation and  n-spiratiou  follows  a«  a  ne<-«s<sai7'  consct|uence.  Like  any  other 
U'liign  abdominal  tumor,  the  cyst  provi-s  dangerous  to  life  by  interfering 
mechanically  with  the  functions  of  more  ess<^'ntial  and  im|K>rtant  organs. 

The  s«'cond  8our<««'  of  daugi'r  is  ruptun:'  of  the  cyst  and  riscape  of  ite 
<'<'ntent8  into  adjai-eut  organs,  an  a»xi<lcut  which  may  Ih'  foUowid  by  im- 
mediate death  frtim  hemorrli!ig<',  or  will  place  the  life  of  the  patient  in 
jco|)ardy  by  sujipiinitive  inflamnintiou  in  the  interior  of  the  cyst,  or  l>y 
(N'ritouitis  in  iiuie  the  i«intcut-«  have  es<-a|Hil  into  the  |M^ritonial  iDvity.  Iu 
I'epjK'r's  case  the  immediate  muse  of  dt-ath  waa  hemorrhage  cunseijuent 
Ujxin  rupture  «>f  the  cj-st  into  the  stomach.  .At  the  jxiht-mortem  examina- 
tion a  lai^>  ((uautity  of  blood   wae  fouihl  iu  the  stomach  and  inttiitiii«. 
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vhirJj  had  outc-rvd  tbroii^li  aii  opening  aWut  half  an  inch  in  diameter, 
r  line  to  tlie  jtruxinial  tormiuation  of  tlii'  ductus  i-miiiuunis.  A  prulx>  {)a^8ed 
Anogli  this  i)|M'niug  dirt^tly  i-utcictl  u  cyst  in  tin;  licad  of  the  pancreas. 
A  <«>iiiiuunicatiun  with  auy  |>urtion  of  tlie  gastro-iut£t>tinal  tract  would 
alniiitt  i»f  ucoc«iity  cause  iiitivlion  and  (iu|)]>iinitive  iiiflaiuniatinu  in  the 
iniiirior  wf  tlie  cyst,  whicli,  under  unfavorabic  cin'uaisUuKi's,  might  lead  to 
'J  £ibii  lerminatiou  from  ijcptiaeaiia  or  extcuijiuu  of  iuHaniiuatiun  to  adjacent 

The  itrognosis  may  Ix'  said  to  <K'|K'itd — 

I.  On  tlie  nature  and  (.uuse  of  tlic  olxstruction. 
•  2.  On  the  size  of  tlie  cj'st. 

.1.  On  the  ahsenoe  or  presence  of  coniplications. 

Treatmeiit. — In  the  treatment  of  a  paiicivatic  cyst  the  indications  are 
ihi'  auiie  as  in  the  treatment  of  any  oUmt  kind  of  cyst, — viz.,  (1)  extir- 
liition  of  the  cyst,  (2)  evacaiation  of  the  cyst-contents  and  olditeratiou  of 

I  III'  PVSt, 

Extirpation  w&s  attem|>tod  in  Bijzeniaii's  and  Rokitansky's  cast^'s;  in  the 
flMner  instance  sui^cess  was  complete,  in  the  latter  the  oiHTutiou  was  not 
<rii|)kl<.ti,  and  the  patient  died  a  few  days  aftersvaRls,  of  septic  |Ktritoaitts. 
It  is  pro|ier  to  state  that  in  botli  citsts  the  operation  was  done  for  the  re- 
MONtl  of  a  supf>ose<l  ovarian  cyst,  and  that  a  iwrnK-t  diagnasis  was  made 
111  the  tirst  case  duriup  the  oiK-ration,  afler  the  ix-diele  was  traced  to  the 
IWKTeas  and  the  intact  pfirtions  of  the  gland  were  identified  ;  in  the  second 
"1*  the  |)ost-mortcm  examination  iTvealetl  the  true  nature  and  location 
111'  the  cyst.  The  brilliant  n'siilt  obtained  by  Dr.  Bozeman  is  well  cal- 
<^«1  to  stimulate  tithei-s  to  fulluw  his  examjde.  Extirpatiou  of  the 
w*  Would  ^uard  most  effectually  apiinst  (lie  formation  of  a  permanent 
pMcreatic  fistula,  but,  on  account  of  the  deep  location  of  the  pancreas, 
luc  ihortoeas  or  alweuw  of  a  |K'<licle,  and  the  many  obstacles  thmwu  in 
•Iw  way  of  the  o|>erator  by  adjacent  orpins,  the  procedure  is  surrounded 
"v  innumerable  difficulties,  and,  in  the  j)rcscnt  state  of  our  scnence,  is  of 
oiiulitful  propriety.  .Simple  evacuation  of  tlie  cvst-<>ontents  by  means  of 
tlie  upirator  presents  two  princi]>al  objtK^ions  against  its  adoption  in  the 
•'Wlmeiit  of  cysts  of  the  ijanci-eas  : 

1.  E.'<tape  of  cyst-contents  into  the  |K'ritoiieal  cavity. 

2.  lieMccunudalion  of  secretion. 

Reasoning  i'r<\m  analogy,  we  should  naturally  ex])ect  that  when  pao- 
'fittic  juic«  is  bnjught  in  contact  with  the  ivritoiicuni  it  would  produce  a 
''"Hnictive  effW-t  thereu|)ou  by  its  digestive  projx'rtie.s,  or  that  such  cwntai-t 
"")?'''  «ven  be  followe<l  by  diffuse  jieritonitis.  In  opjMjsition  to  this  assump- 
'•^n,  it  is  affirnuHl  that  in  e.x|icriineiits  <in  t!i<>  paiieretLS  the  jmncn-atic  juice 
'•^"lUcutly  est«p«'s  into  the  alxlominal  esivity  from  thecanula  introduced  into 
**  liaiM'reatic  duct,  without  any  bad  results  on  the  animals.  Concerning 
'"I'  poiiit  Heideuliain  says,  "The  animals  do  not  suHer  from  this  circum- 
tlie  duct  is  rt^euerated  iu  spite  of  the  wounded  surftiee  being 
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Iiatlied  ill  the  stvretiou.  Nevertheless,  it  is  diffieiilt  to  explain  this.  Why 
do  not  tlie  wounded  and  Hti|>[)iinitin>r  tiasnew  undergo  tli>je.«tion  by  the  |ian- 
tri-eatic  juiec?  Tlie  effieacy  of  tlie  allMimeu  I'ennent  is  destroyed  in  wmie 
way,  I  presume,  (irobatjly  by  being  ehangtxl  into  zymogen,  the  living  tissiu-s 
having  the  same  eflect  on  the  juice  as  Potlolinski  olwi-rs'ed  by  treating  lh»» 
pancreatic  juice  witii  pulverize*!  zinc  or  yauit  ferment."  Although  smalt 
quantities  of  |«incn'atic  juice  may  esi-ajK'  into  the  jM^ritt)neal  <«vity  of  an 
animal  witliont  any  serious  eonstMpiences,  we  have  no  evidence  to  show  that 
tlie  [K'ntoueul  cavity  in  man  is  possesswl  of  the  same  immunity  against  such 
awident,  atui  it  would  not  l>e  prudent  to  e.xj)os<'  tiie  patient  to  such  risk 
until  more  light  is  tlimwn  on  this  subject  by  further  observation  and  ex- 
jK'riment.  .\t  the  same  time  we  must  not  forget  that  pure  pancreatic  juice 
is  found  only  in  small  cyst.s,  as  tiic  contents  of  large  cysts  have  undergone 
various  transformations,  and  are  mixitl  with  different  accidental  pnxlucts, 
whi<'li  might  prove  an  ad<litional  sfjurce  of  danger  in  pnKlucing  peritonitis. 
In  all  the  cysts  where  a  pancreatic  fistula  was  estabiisiietl,  the  artiticial 
o{>cning  wjntimied  to  discharge  the  secretion  for  a  variable  ix'ri<Kl  of  time, 
and  in  two  t«ses  the  dis<'barge  had  not  ceased  at  the  time  the  n-jxirt  wa» 
nimle,  and  hence  r«ic<'umulation  would  have  been  inevitable  in  case  the 
fluid  had  Ixx'U  removed  by  a.spiration.  For  these  reasons,  the  treatment  by 
uspinition  should  Ix"  limited  to  cysts  of  mixlerate  si/e,  anil  where  adhesions 
have  fomietl  Ix-tween  the  cyst  and  the  anterior  walls  of  the  abdomen.  In 
cases  pi-esenting  thesi-  favorable  conditions,  aspiration  deserves  a  trial,  and 
may  be  rejK?ated  as  of^n  as  recpiired,  or  until  symjrtoms  arise  which  call 
for  nion.'  radical  mejisures.  The  n(H"<lle  should  always  be  thoniughly  di.sin- 
f«-te«l  by  jMissing  it  through  the  rtame  of  a  spirit-lamp  and  by  dipping  it 
in  a  five-per-tient.  solution  of  carbolic  acid.  The  puncture  is  made  ob- 
liquely, so  as  to  prevent  the  formation  of  a  fistulous  iijK-ning.  The  fluid 
sliouhi  be  withdrawn  slowly  and  the  cyst  emptied  as  completely  as  possible. 
After  the  oi)eration  gentle  pressure  should  be  made  over  the  cyst,  by 
ap|)lying  a  c<iiiii)rcss  and  elastic  iMindage.  Tlie  safest  and  at  the  same  time 
the  most  efficient  treatment  consists  in  establishing  a  [wuen-atic  fistula.  The 
ojX'ratiou  which  accomplishes  this  purpose  most  safi-iy  and  in  the  shortest 
time  consists  in  exposing  the  cyst  by  an  incision  and  stitching  its  walls  to 
the  margins  of  the  wound.  The  same  aseptic  pre««utions  must  Ix*  ol)ser\-e<l 
Ix'fore,  during,  and  ultcr  the  operation  as  in  any  other  alNluniinal  operation. 
Tlic  stomach  being  generally  pushed  forAvard,  upward,  and  towards  the 
right  bv  the  cyst,  it  is  advisable  to  I'mpty  this  organ  iH>mj)letely,  as  a  pre- 
liminary mesusure,  by  alistinencc  from  fixxl  and  by  the  useof  the  siphon  irri- 
gator. Except  m  my  case,  tlie  incision  has  always  l>een  made  in  the  lines 
allM,  It  seems  to  me  that  the  incision  should  Ix-  nmde  over  the  mf«l 
jirominent  jmrt  of  tiie  tumor,  and  as  nearly  as  jx>8sible  over  the  m-at  of 
the  obstniction.  In  fidlowing  this  rule,  we  select  the  place  where  we  mrv 
most  apt  to  find  adhesions,  at  the  same  time  that  we  estal)lish  the  stmighf- 
cst  and  most  dirtrt   nnite  to  the  primary  origin  of  the  cyst.     An  incision 
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tJinNigli  the  linca  allu,  or  parallel  with  the  costal  arch,  will  afford  the 
with  ii  inininitiTii  risk  of"  injiirv  to  iinjwitant  parts,  The 
ion  shoulil  be  at  least  four  inelics  in  leugth,  while  the  peritv>- 
nmrii  sbould  be  opeued  only  to  the  exteut  of  two  inches,  for  the  purpose 
uf  iimkiiip;  aii  exploratorj-  exainiiiatioti,  the  opening  to  be  enlarged  as  occa- 
siuu  Ilia)'  recjuire.  If  adhesions  arc  found  between  the  cyst  and  the  omentum 
aixl  tiif  (lurietal  peritoneum,  the  cyst  is  puiicture«I  with  an  ex})loriiig  needle, 
;>4ri,ii'tJie  diagnosis  is  corroborated,  the  oi>eration  is  finished  by  incising 
uddmiiiing  the  cyst.  If  no  adhesions  are  found  Ix'tween  the  omentum 
udllic  |HTitoneum,  tiie  former  is  iueise<l  so  as  to  cxjhis*^'  tiie  cyst-wali,  when 
athcr  of  the  following  plans  may  be  pursuetL  Tlic  jmrietal  peritoneum  is 
ititdit'd  t<i  the  skin  with  <-atgiit.  Tlie  margins  of  the  omental  wound  having 
bm  |)Uslii>d  IwM'k  under  the  al>il«)miiiai  walls  so  ax  toexposi-  the  cTst  freely, 
ttc  WMiud  is  packed  from  the  l)ottf)m  with  iotloform  gauze,  and  an  antise|>- 
ticdriHfing  is  applied  and  n'tainitl  for  six  or  eight  days,  or  until  adhe- 
m»  Irnve  fijrmi-d  l)etween  tlie  cyst  and  the  margins  of  the  wound  which 
flTntually  shut  off  the  peritoneal  cavity,  when  the  cyst  is  incised  and 
liiiintxl. 

tiutunng  of  the  cyst-wall  to  the  margins  of  the  wountl  as  a  preliminary 

:iim  shouhl  never  Ix?  resorftnl  to,  a*!  <>n  account  of  tiie  thiuneas  of  the 
<7*-«"alls  there  is  danger  of  escape  of  fluid  into  the  jx'ritoneal  cavity  from 
puneturcs  made  by  the  needle,  an  (x-currcnce  which   the  procedure  wan 

l«l  to  obviate.  With  pri)iM'r  <'are,  however,  the  ojH'ration  ran  In?  eom- 
at  once.  The  cyst-wall  is  grasped  with  two  many-toothed  forceps, 
mil  drawn  forwanl  so  as  to  bring  it  in  accurate  and  close  cH>ntflct  with  the 
nwrgiii!*  of  the  woiuid,  when  tlic  fluid  is  removed  with  an  aspirator  or  a 
'"KIT  with  the  same  care  as  would  l)e  ein})loyctl  in  emptying  an  ovarian 
•^■•t.  As  the  cyst  becomes  empty  it  is  pulled  tlirougli  the  wound,  which 
'jlniates  any  fiirther  danger  of  esiaj>e  of  Huid  into  the  peritoneal  cavity, 
"lien  the  cyst  is  nearly  empty  it  is  freely  incis^nl  and  sutured  to  the  jK^ri- 
liniug  of  the  alxlotninal  wound.     The  drainage-tube  should  lie  fully 

{uarters  of  an  inch  in  diameter,  and  must  reach  from  the  bottom  of 
•bt'CTsi  to  the  surface  of  the  w<uind.  Aft<'r  enijitying  the  cyst  completely  by 
'•wupppssion,  and  jilacing  the  |«itient  on  his  side,  a  large  Lister  dressing  is 
*l>|iiiwl,  for  the  puriwse  of  guaitliug  against  infwtion  and  to  absorlv  tlie  seere- 
•witt.  Frwpient  change  of  dressing  may  1h'  rc^juinnl  on  ac<'(»niit  of  copious 
'Wipe  of  jKincreatie  secretion.  Past  ex|ierience  wotdd  dictate  the  advisability 
•«  prot<>cting  the  skin  against  the  digt-stive  action  of  the  j>ancr(«tie  juice 
••Ttpplying  freely  carbolatetl  oil.  The  antisejitic  dn'ssings  should  not  be 
^Iwidoiie*!  until  the  jieritoneal  cavity  has  Ixn'ome  completely  closetl  by  firm 
**MBi(ins  and  the  size  of  the  cyst  has  l>ecii  reduced  to  a  fistidous  tract. 
'■*  dminage-ttilx'.  is  shortem-d  from  time  to  time,  as  the  depth  of  the 
"•ttiloiiB  opening  is  diminished  by  oblitcmtion  of  the  cyst  fmm  the  liottora 
"'^ 'lie  tract.  The  sjieedy  obliteration  of  the  cyst  will  depend  on  the  e<m- 
tiniiaiKv,  aliatement,  or  removal  of  the  obstructing  cause,  or  the  condition 
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of  the  glaiul-tissiie  distal  to  the  seat  of  obstruction.  If  tlie  stricture  in  tbe 
<-otni)ion  (IiK't  of  the  piiiicrcas  is  cioniplcto  and  of  a  permanent  charac-ter,  th«» 
obstruction  will  wmtinut-,  and,  if  hralthy  gland-tissue  remains  on  the  distal 
side,  the  fistula  will  continue  to  discharge  pancreatic  juice.  If  the  inflain- 
ntatiou  which  causwl  the  obliteration  of  the  dufi  subsides  and  the  passagp 
again  beit)nu'H  jjermeabli',  the  natunil  initlft  will  In-  again  established  and 
the  artificial  duct  will  bewjme  oblitcratctl.  If  an  im|mctcd  calcidus  ha** 
caused  the  retention  and  the  fistula  continues  to  <lis«'harge,  a  careful  ex- 
amination should  Ix'  made  to  detc<'t  the  csihnilus,  and,  if  fouud,  an  effort 
tsliould  be  made  to  remove  it  through  the  fistulous  opening.  If  the  oIk 
struction  lias  Ijecome  permanent  and  the  gland-tissue  on  the  distal  side  haf 
iiecomc  destroyed  cither  by  the  cause  or  causes  which  pr<j«luccd  the  obstruc- 
tion or  by  the  intra-<ystic  preasurc,  that  jM)rtion  of  the  organ  has  been 
deprived  of  ita  functional  capacity,  and,  as  no  pancreatic  juiw  is  seFrt.>ted. 
definitive  oblifcralioti  of  tlic  <yRt  am!  jK'mianciit  cloeurc  of  the  fistulous 
trar.rt  will  take  place  in  a  comjiarafivcly  short  time. 

CAUt'lN(»MA. 

It  is  asserted  by  some  |>athol(^ist8  that  primary  tancer  of  the  pancreas 
does  not  occur,  and  that  in  <-ases  whei'e  this  or^n  is  the  seat  of  the  lef>ioii 
it  occurs  as  a  secon<lary  afili'tion,  having  waehwl  it  by  extension  from  an 
adjacent  organ,  esjH^.ialiy  from  the  pyloric  extremity  of  the  stomach. 
While  this  may  be  true  in  many  cases,  a  considerable  number  of  sjiecimen.s 
have  been  examined  where  the  disease  o<Tiirre«l  here  as  a  i)rimar)-  affection. 
Suche  ap|K'ars  to  have  examine*!  a  sjx'cimen  Avhich  affords  a  good  illustra- 
tion of  primary-  cantvr  of  the  l>i«ly  of  the  pam-ixits.  The  middle  of  tJie 
gland  was  converted  into  a  hard,  irregular,  nmlulated  mass,  tlie  size  of  a 
fist,  resting  directly  upon  tlic  aorta,  whicli  inipartctl  to  it  jtulsation  during 
life.  When  cut  into,  tlie  tumor  grat«'<l  under  the  knife,  an<l  the  cut  sur- 
fa(«8  presented  a  laminated  ap]M>nrance.  The  sulistance  of  the  tumor  was 
traversed  bv  numerous  large  veins;  lM>th  extremities  of  the  jiancreas  witp 
healthy,  and  no  secondary  nodulc«  could  be  fitund  in  any  portion  of  tlie 
body.  A  primary  cancer  of  the  pancreas  is  alsf)  described  by  Schupmann, 
where  the  tumor  had  fornie<l  adhesions  with  the  spleen,  while  the  liver  con- 
tained a  number  of  metastatic  de|)osit,s.  The  terminal  extremity  of  tli*- 
{MiMTeatic  dmt  contained  a  cylindricid  calculus  with  a  number  of  arb<»res- 
oent  projections,  which  oirresponded  to  the  contributory  ducts.  In  another 
fttse,  rejxirtcd  by  K^'n-amier,  the  cancerous  tumor,  which  involved  the  tail 
of  the  |ittn<TeHs,  wa>*  conne<;t«l  with  the  left  kidney  an<l  compivswed  the 
ureter.  The  right  half  of  the  pancreas  was  healthy,  the  diseasetl  portion 
gray,  luinl,  and  lardaoeous.  The  |M'lvis  of  the  left  kidney,  in  conaequeace 
of  the  compression  of  the  ureter,  was  hydronephrotic.  The  remainin 
orftttOB  were  healthy. 

Briglit,  in   18.32,  rejx>rted  a  nunilx'r  of  cases  of  priman*  rnrcinnma 
the  pauci'uas,  with  a  B{K>cial  view  of  illustrating  the  efi'ect  which 
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H  «f  this  organ  has  upon  the  digestion  of  fat.  In  three  otit  of  eight  oases  he 
H  oubivd  &tty  diarrhn?a,  and  he  was  incline*)  to  the  In-lief  tiiat  this  symptom, 
^^    wImv  proseut,   is  almost   patliognomoiiic  (if  the  existenee  of  disiuuse  of  the 

pmcreaaw  In  all  cases  the  fatty  diarrhffa  was  iisscK-iatetl  with  jaimdioe. 
^B    JloDoniiDg  to  Da  Custa,  cancer  of  the  ^mncreas  is  more  fretjiient  in  the  male 

than  in  the  female,  awl  preferably  attacks  jieople  over  forty  years  of  age. 

Tlal  t'wn  young  children  are  not  exempt  from  iimcer  of  this  organ  is  well 

Aovn  by  a  case  recently  reported  by  Kiihn. 

Till'  |i»tiont  was.  u  child  only  two  years  of  iigc.  The  nrnst  pmnuncnt  sympUnni  were 
im^nwiv*  anirrnin  iind  ubstiiiate  diiiiTliten.  Syphilis  cimUl  1k'  cxoluded.  Toward*  the 
Mlhoe  WW  ijcnenil  nimMircn  Hiid  Ihe  liver  wai-  enlurgitl,  but  the  spleen  mid  the  lyiiipbntic 
duditpponHl  iiiiriiiul.    Cuii.'lul  ituscullulion  mid  pcreiission  reveuliMl  nothing;  nlmoniial  in 

ll n;iius  iif  the  I'hest ;   tin-  uriin'  whs  iihiiiiiiI,  extepl  thiil  it  cuiiUiin'xl  u  tnn.t.'  of  ultiuiiieii. 

At  tiip  |iiM-ini>rteiii  ii  -liuht  -M'TOUii  etlWii'ii  wii.<  found  in  tbi'  lell,  pleural  cavity.  The 
liiwf  Wwiif  ihe  li'ft  lun^;  wiu  oonHiIidiited  niid  lirowiii.-li  red  in  it.lnr.  In  the  solid  por- 
Imnof  Uir  lun^f  ■  whitf.  Hnii  luKinle  bIkuU  the  -ize  of  u  hiizel-nul  wns  f(.iiti<l.  The  upper 
I'lWuf  the  rit;lit  luiif;  i-onUiiiU'd  iiii  iiifurct  nearly  the  cize  of  the  nodule  in  the  left.  The 
iMiaiiiul  cHvity  e<intaine<l  wnie  heruni.  Kidneys  normal  in  si/,e,  c»p»ule  nou-udhcrent, 
(■Wiohymn  irranuUr.  light-n>d  color,  pynimidB  more  dark.  Pmiereas  b«rdly  of  iiomml 
«i»,  niiitained  n  linn  tumor,  the  surfaces  of  a  cros»-wction  presi-nting  a  fjmyish-while 
qilaannce.  Under  the  inicM«'op<?  Ihi*  tumor  nhowi-d  the  chiirHcteristle  drueture  of  ii 
ijlindriial-twUed  carcinonm.  The  tumor  had  evidently  sinrted  fnmi  nil  einhryoiml  matrix 
"f  tlHliiKJinl  rell»  in  Miim-  jH>rtion  of  the  piinnvalic  duct  and  had  given  rise  to  embolic 
■liwniiDiition  in  the  terminal  briinche<  of  the  pulmonary  artery. 

AuiUier  (-ase  of  rapidly-growing  primary  rarcinoma  of  the  jMincreas  in 
'HADd  uoly  six  months  old  lias  l>eon  iv|»«rted  by  Bohn. 

Caivinoma  of  tiu-  ]iaitcrcif*  iiKiially  apjM-ars  as  n  finn  tiinmr  or  scirrhus, 

*ilii  a  well-tie veloped  ctmnective-ti.ssiip  retictiliun.     Otiier  varieties  of  csir- 

'•Jnoma  liave  been  de»crilK^l.     Thus,  Wagner  observed  a  cylindroma,  and 

(•  and   Klebs  have  »«ch  met  with  the  e<illoid  variety.     Tlie  primary 

|K)int   is  nsiially  in  the  lit^ad  of  the  organ,  whence  it  extends  in  all 

linvdons.     By  «».vton»ion  within,  it  siicc-essivcly  invade**  the  Ixidv  and  tail 

"f  the  organ,  nntil  the  whole  gland  is  involved,  when  it  forms  a  niKhdat'tl 

Hil  tumor.     The  extension  of  the  growth   in  an   opposite  (lire<-tioii 

••(■a^Jies  the  diiodeninn,  where   it   piiHhuM's  a   naiTowing  or  complete 

*noai«  of  that  portion  of  the  intestinal  canal.     A  ea.se  of  this  kind  is 

Witffl  by    Hoelsj'her,   where   the  dnodciiiim   was  constrictKl   to  such   an 

W«nt  tliat  it  was  entirely  imjM'rmcable,  and  the  patient  siittcn>d  for  several 

**y»  from  .symptoms  of  intestinal  obstnietion.     While  cancer  of  the  stom- 

*^i  i»  lial)le  to  extend  to  the  jmncrea-J,  tlic  converse  is  not  freqnentlv  ob- 

"'i^'td.     When  the  carcinoma  develops  |)rim;u'ilv  in  the  pancreatic  ducts,  it 

"*lonpj  to  the  variety  called  cylindronia.     Tlie  lymphatic  glands  in  the 

'■"^aity  of  the  iiancreas  are  invarialily  af!'ected  during  the  hitcr  shiges  nf 

''"■  filwiLse. 

Symptoms  and  Diagrnosis. — ."^tearrha'a  is  an  importnnt  but  not  an  in- 
Wjilijf.  srm|>tom  of  cancer  of  the  panciieas.     It  is  attrilMitn<l  to  an  nhsenee 
^B     "1  the  jianoreatic  jnici-  in  the  intestinal  (■anal,  eansetl  either  by  ol)striiction 
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iu  the  duct  or  by  suspeusion  of  the  physiologit-al  function  of  the  organ 
by  the  neoplastic  infiltration.  Epigastric  [«iin  is  an  early  and  important 
syniptoiu,  and  i.s  the  result  of  tompressiou  of  the  cccliac  plexus  by  the 
tumor.  The  {tain  oflen  asfiumes  a  neuralgic  character,  and  is  usually  not 
aggravated  after  taking  foixl.  Vomiting  is  a  frt^iuent  symptom,  and  the 
matter  ejected  is  geDerally  a  water)-  fluid,  sometimes  stained  with  bile. 
Coustipatiou  is  an  alm<ist  constant  symptom.  Progressive  emaciatiim  and 
amemia  attend  malignant  disease  in  any  locality,  but  are  unusually  well 
marked  in  cancer  of  the  pancreas.  When  the  disease  extends  towards  the 
diKxlennni,  janaditt}  occurs  from  stenosis  of  the  bilcHluets  by  compression 
or  direct  invasion  by  the  neoplasm.  Bruen  ha.s  (atled  attention  to  some 
forty  cases  of  jaundice  due  to  primary  carcinoma  of  the  head  of  the  pan- 
creas, lately  rcporte<l  by  another  observer,  from  which  it  is  demonstrated 
that  jaundice  is  an  invariable  symptom  of  primary  scirrhus  of  the  head  of 
the  pan(Tea.H,  while  it  is  uncommon  when  the  disease  is  secondary  or  affecta 
the  bixly  or  the  tail  of  the  orgsin. 

The  most  reliable  evidence  is  the  appearance  of  a  tumor  in  the  epigas- 
trium behind  the  stomach,  The  difficulty  of  examining  the  pancreas  during 
health  by  paljiation  is  ai>preciated  when  a  ])hysiral  examination  is  to  be 
relied  upon  in  liK-ating  tumors  iu  this  locality.  The  normal  pancreas  can 
be  felt  only  under  the  most  favorable  t^jnditions  through  a  thin  and  relaxed 
alxlominal  wall,  but  iu  determining  its  relative  size  this  method  of  ex- 
amiiKitiun  atibrds  little  reliable  information.  A  cancer  of  the  pancreas,! 
where  it  can  be  felt  by  jialpation,  appears  in  the  epigjistrium  as  a  bard, 
immovable  or  only  slightly  movable  tumor,  which  is  evidently  deeply  seated' 
iti  the  alidominal  («vity.  Under  favorable  wmditions  the  connections  of 
such  a  tumor  with  the  ]Mincrea.s  can  sometimes  be  demonstratetl  during  life, 
but  a  positive  diagnosis  liecomes  im])ossible  when,  as  In  most  of  the  casesi 
hitherto  recorded,  it  constitutes  merely  a  part  of  a  general  tumefaction  of 
the  alxlomeu.  As  the  tumor  is  in  such  close  proximity  to  the  abdominal 
aorta,  the  ]>ulsations  of  this  vessel  are  impartcfl  to  (he  tumor,  and  a  bruit 
mav  even  Ik;  heard  over  the  compressed  vessel ;  but,  in  contradistinction  to 
aneurism,  the  pulsation  is  I'elt  in  only  one  direction,  and  the  bruit  disap-' 
jR-ars  when  the  patient  is  placed  in  the  knt^e-elbow  position,  as  the  tumor  \m 
lifk-d  from  the  vessel  by  the  fon^  of  gravitation. 

That  tlie  tumor  cannot  always  be  felt  is  evident  from  the  statement 
made  by  Da  Costa  that  he  recognized  it  in  only  thirteen  out  of  the  one' 
huuilred  and  thirty-seven  cases  lie  reported  ;  and  Rigsby,  in  an  analysis  of 
fifU-en  cases,  allutles  to  its  l>eing  iwognized  in  only  four.  i 

From  what  has  been  said,  it  will  be  seen  how  uncertain  the  syraptoma 
are  in  the  dingnosis  of  cancer  of  the  pancreas.  A  satisfactory  concliLsioW 
can  Ix'  reached  only  af\er  a  carefid  consitleration  of  the  history  of  the  cas« 
combined  with  a  systematic  elucidation  of  all  the  symptoms  presented,  and 
more  particularly  by  resorting  to  the  advantages  to  be  derived  from  a  sys- 
tematic and  careful  study  by  exclusion. 
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I  Treatment. — A  ]M>sitive  diagucjsis  of  inali^iiaut  iliHeast*  of  the  paiiortns 
|i»))(Mgible  only  after  tho  tumor  ha.s  attaiiip*!  siitiii'it'iit  ;*izi'  to  be  rwwgiiizable 
tkif^patiun,  coii.ioqucntly  too  late  for  a  ruiliiul  i-xtii-patimi.  Wlieu  the 
HniK  lioe  advaucxtl  to  tliis  stagt;  it  has  alrfsidv  iitvolvt^  the  greater  por- 
tjon  of  the  glaiKl,  and,  iw  a  ride,  ha.s  iuvatkil  irnitortant  mljai-ent  organs. 
y^Wtber  im]X)rtant  element  in  the  surgieal  treatment  of  caueer  of  the  pan- 
nMl  oonsist*  in  the  fact  that  tlie  disease,  a.s  a  nth;  develojw  primarily  in 
'  tk  head  of  the  organ,  a  location  whieh  in  itself  preeliide?  the  propriety  of 
■nupfration.  Tlie  nK>8t  favoral)Ie  conditions  for  extirpation  are  presented 
I  it  die  dia'use  is  primarily  hxated  in  the  tail  of  the  panereas  :iiid  lias  not 
nMi  bcyoud  the  limits  of  tlie  ca{)8ule  of  the  gland.  In  sneh  a  case  ex- 
r«H«in  of  the  pplem'e  extremity  of  the  jianeivas  would  otter  a  fair  jiru.spect 
I  Sin  |K-miauent  re!«Lilt  witiiont  endangering,  as  a  remote  conswxjucuee,  the 
1  pKsw  of  digestion,  a-s  a  .suHieient  amount  of  secreting  structure  would 
Wuiin  in  tonnwiion  with  the  intestine  to  niaintiiin  jMincrwitie  digestion. 

Billroth  in  twf)  instances  made  a  jwrtial  resec-tion  of  the  pancreas  in 
iwuiiviag  carcinomatous  tumors  r>f  adjacent  oi-gans.  In  one  case  he  removed 
•  imrtiou  of  the  hc«d  of  the  i>aiKTcas  with  a  canwr  of  the  pylorus,  and  in 
«m<l»errj»sc  he  remove*!  the  tail  of  the  jsincreas  with  a  sarTOmatous  spleen. 
Bodi  putients  rc(«veri'<l  from  the  immediate  efl'ects  of  the  ojx'ration.  In 
lit-  mv  of  |)artial  excision  of  the  head  of  the  {yancreas  it  is  to  be  assumed 
lliit  llu-  dui-t  was  not  injnre<I,  that  tlie  organ  coiitinuixl  to  .secrete,  and  that 
tin'  iMDcreatic  juice  was  diwhargwl  into  the  duiKlenum  tiirough  the  un- 
uijured  duct.  In  operating  u]M.)n  the  heatl  of  the  imniTcas  for  malignant 
which  has  extended  to  it  from  an  adjacent  organ,  it  is  essential  to 
ve  the  continuity  of  the  duct,  so  as  to  prevexit  physiologii-al  detach- 
«i<flt  of  the  remaining  jKirtion  of  the  gland,  an  accident  whieh  would  be 
f»llow«l  by  degeneration  and  complete  atrophy,  and  eousetpiently  liy  sus- 
fKiision  of  pancreatic  digestion.  If  an  operation  is  ]Krforine«l  for  mncer 
"fan  atljaxiMit  organ,  and  the  disease  has  exteiMktl  to  the  splenic  extremity 
*>!  litf  ghind,  the  operation  should  not  be  completed  w^ithout  removing  a 
iWfiacnt  portion  of  the  pancn>as  to  guard  against  a  Iwal  recurrent  of  the 
in  this  <»rgan.  As  in  cases  of  jiartial  excision  of  the  [uincreas  for 
•*I«T  lesions,  the  pancreas  sh(nild  U'  ligatcd  before  it  is  divided,  so  as  to 
I'Wpnt  troublesome  hemorrhage •  and  at  the  same  time  guard  against 
ctlnvasation  of  iwnereatie  juice  into  tiie  ]MTitoiK'al  cavity. 

TUBERCULOSIS   OK  THE   PANCREAS. 

Pritnarj-  tulwrculosis  of  the  pancreas  is  an  exceedingly  rare  affection ; 
'ndttd,  uome  pathologists,  among  them  Lctiiis  and  Ijcbert,  doubt  its  primary 
""ein  in  this  organ.  Cmveilhier  otdy  mentions  tubercular  degeneration 
"'the  lymphatic  glands  upon  the  surface  of  the  paueresis.  In  diffiise 
ffliliarj-  (nbercnlosis  of  the  alKlominal  organs  Klebs  wjuld  find  no  uoiiules 
"•tlm  ^iilxitance  of  the  pancreas  on  microstwpital  examination.  But  in  such 
^^Midiiion  the  ghmd  is  often  found  in  a  state  of  pareneliyniatous  degenera- 
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fcion,  which  has  been  im-orrectly  interpreted  as  the  (ii-Bt  stage  of  tuberculoa^l 
by  AnceJet. 

Wheu  the  lympJiatic  ghiiuls  arotuul  the  pam  reas  liave  undergone  chewr 
degeiioratioD,  we  sometimes  find  similar  deposits  in  the  pam-reas,  which, 
iiowever,  may  l)e  cheesy  lynipiiatio  glands  id  thv  substance  of  the  pancreas 
itaelf.  Hartmann  mentions  a  ciise  whcix-  tlic  jHincreas  had  disiip]M-are<l 
comjiletely  and  its  place  was  occnpie«l  by  a  ciuH-sy  mass. 

Bamb<>rgcr  found  a  large  ai)scess  of  the  jmn«T«is  in  a  tubercular  patient 
in  whom  during  life  no  symptoms,  either  objt'ctivc  or  siiltjeetive,  pointed  to 
the  jKincrea-s  as  the  seat  of  sni>puiuti(>n.  Allhungli  tlie  pancrt-as  is  not  dis- 
jwaed  to  tubewuiosis,  we  have  ix-liabie  iiifbrmatiim  that  in  a  number  of 
cases  this  gland  was  the  priiiiarv  scat  i>f  the  prex-ess. 

Willie  in  most  oC  the  n'lxirtwl  csises  of  priniarA*  tuberculosis  of  the 
jMinereas  the  symptoms  during  life  poiiitwl  to  disi-asi'  of  this  organ,  a  suf- 
ficiently j)osittvc  diagnosis  to  warrant  a  hipanitumy  coidd  have  been  made 
only  after  a  pai]iahle  tumor  apiK-aritl,  and  by  that  tinu-  the  disease  would 
have  posst*!  Iwyond  the  i-cach  of  suwessfid  surgical  trfatnient  through  the 
apjK-anwice  of  the  miliary  depisils  in  <)th<'r  organs,  an  cKvurrence  which 
would  render  any  (t|X'rative  interference  nnjnstitiable.  Shoidd  aUlominal 
section  be  performed  in  a  case  of  tubercular  {K-ritonitis,  ami  should  such  a 
condition  in  the  |)anen>as  lx»  found  as  in  a  cast;  des<Til)ed  by  Aran,  it  would 
Ik'  projxT  to  extiqiate  the  terminal  end  of  the  pancreas  exclusive  of  the 
tubercular  ai)seess. 

In  a  case  reiwrted  by  Wilson,  the  lubewular  deposit  in  the  pancreas 
gave  rise  to  a  large  abflominal  (nnmr  due  |>art!y  t«<  the  <listended  gall- 
bladder; and,  as  such  a  condition  might  present  itself  to  the  surgeon  in 
these  days  of  diagnostic  lajiarotomy,  it  might  be  advisable,  and  to  the 
advantage  of  the  patient,  to  establish  an  external  |vjncreatie  fistula  inMrad 
of  closing  the  wound.  Such  a  course  would  enable  tiie  sui^:et>n  to  remove 
the  cheesy  material,  and  to  disinfect  the  absc^ess-eavity  and  to  treat  its  in- 
terior with  iodoform,  all  of  which,  done  under  antiseptic  precautions,  would 
tend  to  modify  favorably  the  lo«il  procti«. 

The  removal  of  compression  of  the  bile-duet  by  the  same  procwiure 
would  also  tend  to  re-establish  the  internipted  communication  between  the 
bile-ducts  and  the  duiMlcnum  by  removiifg  the  cause  of  the  stenosis. 


SYPHILIS. 

Syphilitic  lesions  of  the  pancrras  have  Ikhmi  found,  both  as  a  tertinnr 
manifestation  of  syphilis  and  as  a  congenital  affection.  Somctinii's  the 
entire  gland,  sometimes  only  jwrtions  of  it,  may  Ix;  the  seat  of  the  disensr: 
in  these  latter  nvnt^  a  ciivumscrilx'd  sclerosis,  either  with  or  without  gttm- 
mata,  may  Ix'  ftiund.  Ijanc-ercaiix  Ix-lieves  that  many  cas«\s  of  si'Ien>»is  of 
this  organ  restdt  fnmi  syphilis.  In  newly-lx)m  children  and  in  the  tcrlus 
unmistakable  evidence  of  <legeneration  of  the  pancreas  in  connection  with 
heretlitary  Bj'philis  has  been  fretiuently  demonstrated.      In   siioh    a 
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Cravcilhicr  found  the  pancreas  transformed  into  an  amyloid  swelling. 
Oaimansson  found  alterations  in  the  jxinereas  in  children  .suffering  from 
cmijraifal  syphilis,  consisting  of  extensive  fatty  degeneration  of  the  paren- 
diviM-oells  and  advanced  interstitial  st^erosis.  Klehs  descrilxtl  several 
gnmmata  in  the  pancreas  along  vnth  syphilitic  changes  in  other  internal 
orpitin  of  a  six  months'  foetus. 

Binh-Hirsehfeld  found  thirteen  times  in  twenty-five  rases  interstitial 
owoeetiw-tissue  hyperplasia  in  the  pancreas  in  the  hereditary  syphilis  of 
nnrlr-bom  children. 


Drmmc  report*  the  followinjf  interesting  owe.  At  the  time  of  birth  the  child  weighed 
tm  ilxnuanii  eight  hundred  and  forty  grammes,  and  exhibited  a  wcll-tnarked  pupular 
trphililic  eruption  over  the  lower  exlri'mities.  For  ten  Jiiys  the  child  was  immcrsitl  duily 
f'i> « •biirt  time  in  warm  water  in  which  one  nnd  n  half  grammes  of  cornisive  sublimate 
li»J  bwn  dit*olved,  with  the  re*ult  of  impmvini;  the  sliin-utl'cction.  The  child  suffered 
emuUnlly  from  diorrhoeu,  and  the  stools  contained  undigested  t»t.  The  urine  contained  a 
'MX  at  ilbumen  ;  otherwise  it  was  normal.  After  the  Mispension  of  the  baths  inunctions 
turial  ointment  in  daily  dosos  of  a  quarter  of  a  gramme  were  used  for  ten  days,  and 

»(<>lliiw<'d  by  marki.-d  improvement.  Abdominal  distention  and  tenderness  as  well  as 
tlnictcru«  which  had  existed  wore  greatly  diminished,  and  the  weight  of  the  child  increased 
*r»l)ly.  Diarrh<£u  less,  but  character  of  stool*  iinchangt'd.  After  this  apparent  im- 
wnt  the  symptoms  again  became  more  aggravnted,  and,  from  the  effects  of  an  ex- 

ll«  diarrhrea  and  pn>gressive  mara.«mus,  the  child  diiNl  thirty  days  after  its  birth.  On 
ft€4minem  the  lungs  presented  a  collapsed  ap|warancc  and  the  heart-muscle  was  of  a  gray- 
"Wriawn  color.  In  the  walls  of  the  left  ventricle  near  the  apex  several  gunin>ata  were 
itni.  Slight  ascites;  liver  norninl  in  size  and  structure,  with  the  exception  of  a  few  gum- 
"">*  in  the  lobus  Spigelii.  Pancreas  firm,  small,  and  grating  under  the  knife.  Serous  coat 
''  ilundcDUui  hypcrtemic,  with  isolated  spots  of  ecchymosis  j  spleen  and  kidneys  normal. 
In  tliii  nwe  the  syphilitic  le»ion  in  the  pancreas  had  advanced  to  the  stage  of  Klerosis. 

Demme's  treatment,  as  described  above,  should  be  imitated  in  all  cases 
tal  syphilis  of  the  pancreas. 
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FUNCTIONAL  DISORDERS  OF  THE  LIVER,  JAUNDICE, 

AND  DISEASES  OF  THE  DUCTS  AND  OF 

THE  PORTAL  VEIN. 

By  henry   DWIGHT  CHAPIN,  M.D. 


• 


In  considering  the  subject  of  affections  of  the  liver,  the  first  things  to 
attract  attention  are  the  relatively  large  size  and  the  apparent  functional  im- 
portance of  this  organ  in  early  life.  For  a  correct  understand  I  ng  of  these 
iacts  we  must  go  back  and  consider  some  of  the  phenomena  of  iictal  life. 
The  liver  is  then  a  very  important  factor  in  the  circulator)'  system,  while  the 
lungs  are  largely  inactive.  It  is  somewhat  surprising  to  learn  that  in  the 
mature  fretus  the  liver  holds  a  quarter  or  more  of  the  entire  volume  of 
blood,  and  that  it  is  greater  in  size  than  botli  lungs.  A  brief  rcvii'W  of 
some  peculiarities  of  the  foetal  circulation  will  help  to  a  further  under- 
standing of  this  subject.     (Fig.  1.) 

The  passage  of  arterial  blootl  from  the  placenta  to  the  foetus  takes  place 
through  the  umbilical  vein  in  the  uniliilical  cord.  At  the  umbilicus  the 
umbilical  vein  enters  the  aMumcti  of  the  foetus  and  n^m-hes  the  under 
surface  of  the  liver  after  parsing  along  the  free  margin  of  the  suspensory 
ligament.  Several  branches  are  given  to  the  left  lobe  as  well  as  to  the 
lobiis  quadratus  and  loliulus  Spigelii.  Tlie  umbilical  vein  divides  into  two 
branches  at  the  transverse  fissure.  The  larger  branch,  after  being  joined 
by  the  portal  vein,  enters  the  right  lobe.  The  smaller  brancJi  forms  the 
ductus  venosus,  which  joins  the  left  hepatic  vein  as  it  enters  the  inferior 
vena  cava.  The  blood  which  leaves  the  placenta  for  the  nutrition  of  the 
foetus  through  the  mc<lium  of  tiie  umbilical  vein  reaches  the  inferior  vena 
cava  in  three  different  ways.  The  great  bulk  of  it  circulates  through  the 
liver  with  the  portal  venous  blood  and  passes  into  the  vena  cava  through 
the  hepatic  veins.  A  part  enters  the  liver  directly  by  branches  of  the 
urabilital  vein,  and,  after  circulating  through  this  organ,  reaches  the  vena 
cava  also  by  means  of  the  hepatic  veins.  Finally,  a  small  quantitv  passes 
directly  through  the  ductus  venosus  and  by  its  junction  with  the  left  hepatic 
vein  enters  the  vena  cava. 

As  the  lungs  of  the  foetus  arc  solid  and  almost  impervious,  the  placenta 
of  the  mother  jicrforms  the  double  function  of  a  respiratory  and  o^ 
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nutritive  organ.     After  the  venous  blood  is  received  from  the  foetus  it  mast 
be  returned  reoxygeuatcd,  and  nearly  the  whole  of  this  puri6ed  stream  is 


Tm  PVrrAt  ClRCtJLATlOjt.irHoWTNO  TiiK  Rklative  Pcwrrtos  or  the  OR^,A^«J,  dmwn  by  Df.  McCMlM 
Ihna  dtaei-tion*  and  prcparationf  In  hia  cabinet.— t.  the  Irarhcn,  vrlth  tlir  rnrntid  anerin  on  etlli«r 
alUi' ;  2,  the  right  InDnrnlnaCe  vein,  overlyfni;  the  Jnnominntc  artery  '•  3,  the  areh  of  the  AortJk :  4.  th« 
•npi'rior  vena  cava:  .'>,  the  right  aaricle'.  <1.  the  right  pulmonary  vewels  passing  Into  the  nnexp«nil*<l 
long:  7,  the  right  lung  packed  In  the  back  of  the  thorax:  8,  the  dlaphmgm;  V.  hepatic  reins :  10.tiM 
right  lobe  of  the  liver,  dlaaected  to  khow  bmnohefi  of  portal  and  hcputic  tcIiis:  11.  Inferior  vena  nra: 
12.  right  branch  of  p<iria1  vein;  13.  portal  vein  coming  from  the  Interline*,  which  are  rcmoTod:  H.rtgbl 
kidne}':  15.  bifurcation  of  a<.>rta  Into  the  two  common  iliac  arteries:  16,  right  nrcler:  17,  rrriiitn  tied: 
18.  right  external  Iliac  aru-ry  and  vein:  19.  bladder:  2r),  right  hypogMtrlc  artery;  21,  left  recarrent 
laryngeal  nerve :  22.  len  pncumogaatrlc  nerve :  23.  lell  cUrlcle :  24.  flixt  rib :  2i,  ductiia  artrriosiu :  ai, 
■econd  rib;  27.  left  pulmonary  ve«»el»;  58.  left  auricle;  29.  third  rib;  »)  left  Tcnlrloh-  '•  '  ■■- "i  rib; 
82.  lidh  rib;  33.  crura  of  diaphragm;  .14.  ductus  ven(«uii  (the  left  lobe  of  the  Href.  M  r»«B, 

and  spleen  are  remoTedi:  V>.  left  aapnrenal  capsule:  95,  led  kldoey;  37.  left  rvnalv 

metenlertc  artery:  39,  umbilical  Tela-  40,  left  bypofaatrlc  artery;  41,  nmblllcal  cord. 


carried  to  the  liver  by  the  umbilittil  vein  and  cironlatcs  through  this  origan] 
befiire  roadiinji  the  vena  cava  ami  the  ^rnrral  <irculatii)n. 

The  larpc  size  and  tiie  lni|»<trtance  nf  tiic  liver  in  firtal  life  are  thns  «n- 
derstootl  by  iimsidcrinp  it  a  sort  of  intermcdiarj-  orpan  between  the  plaivnta 
and  the  general  eirculation,  as  far  as  the  reoxygenated  blood  is  concerned. 
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At  birih  the  communication  between  the  placenta  and  the  liver  and  portal 
vrin,  liy  means  of  tiie  iinibilifal  vein,  is  severed  hv  cutting  the  ctnd.  TJje 
lungs  at  ouee  in  date  and  assume  the  respirator}-  fuiietion.  Tlie  umbilical 
vrio  be^us  to  slirink,  and  becomes  conipletcly  obliterated  between  the 
aiid  fifth  days  after  birth.  It  finally  be«)rnes  the  fibrous  cord 
aa  the  round  ligament  of  the  liver.  The  ductus  venosus  also 
Uiiialiy  beeomes  completely  obliterated  a  few  days  after  birtii. 

Alliiough  the  liver  has  now  lost  its  prejM)nderating  imjwrtance  in  the 
efoDomy,  it  still  remains  relatively  larger  aufl  heavier  than  in  later  life. 
The  diiiiiuution  of  the  organ  is  due  to  its  altered   liUxHl-supply,  and  is 

|ll||ully  marked  in  the  left  lobe.  The  loss  of  weight  that  Ix^gins  at  birth 
eOBtimiw,  so  that  there  is  a  dircn-t  nitio  from  infancy  to  old  age  in  this 
nbtivc  diminution.  At  birtli  the  liver-weight  is  in  proportion  to  tlie 
whole  body  as  1  to  28  ;  in  infancy,  1  to  20 ;  at  puberty,  1  to  30 ;  in  adult 
life,  1  to  .35  ;  in  middle  life,  1  to  40 ;  in  old  age,  1  to  45.  The  following 
ii  laiiai  from  a  table  of  Frerichs  in  reference  to  the  relative  and  alisolute 

inagbtand  sixc  of  the  liver  under  normal  conditions  at  ditfereut  ages.' 


1 

ft 

Weight 

Relatite 

Dl«eks:okb  or 

Lives. 

Ask. 

Weiomt 
or  Liver 

TO    THAT 

Lsngth. 

Breadth. 

TiilcknoM 
(greatest). 

k 

or 
Body. 

or 
Lives. 

or  Boor. 

Zt' 

Ufl 

X 

Left 

1 

Lobe. 

Lobe. 

KUogr. 

Kilopr. 

Par.  In. 

Far.  in. 

Par.  ID. 

Par.  In. 

Par.  ln.» 

1 

^i  mnnth«'  r(PtUf> 

1,8 

0060 

1:21.6 

2 

2. 

2 

2 

1 

} 

L_ 

ili«»-k(ini  child . 

1.8 

0.0.V5 

1  :  2H..'i7 

2 

2 

1 

1 

^topMlU   .    .    . 

1.95 

0.090 

1  :  21. «« 

^ 

2 

1 

1 

1 

^K»» 

8.8 

0.48 

1  :  18.3 

8 
« 

*i 

4 

6 

2 

1 
8 

24.8 

0.»7 

1  :  2.1.56 

8 

8 

^^<Ta  yaan 

82.0 

0.82 

1  :  39.0 

6 

4i 

^\ 

2 

2 

■  One  Parts  Inch  ouotalni  U  Paris  lines,  but  an  English  Inch  only^  11.25  Paris  lines. 

Upon  ligation  of  the  umbilical  cnrd  and  ending  of  the  placental  circu- 
™ion  there  follow  great  changes  not  only  in  the  inihnt's  eireiilation  but 
"»in  tlie  blood  itself.  These  changes  apjKuir  to  be  at  first  of  a  degenera- 
tive natun",  and  follow  a  more  perfect  oxygenation  of  the  blofKl.  Tmniedi- 
Wyallor  birth  the  red  ct>rpu!3eles  number  si,\  or  seven  millions  per  cubic 
witimetre,  while  by  the  fourth  or  fifth  day  the  number  ha*i  drop[ie<l  to 
"'uror  five  millions.  According  to  the  observations  of  Hofmeier,*  the  size 
"'the  retl  corjmscles  at  birth  is  very  variable,  luid  the  white  corpuscles  are 
I  •»«  in  greater  proportion  than  in  adults'  bhxjd.  Various  ring-like  forms 
pbeen  seen  in  the  blootl  of  new-bi>rii  infants,  which  are  supposed  to  lie 
Ulci'letoiis  of  red  corpuscles  after  the  coloring-matter  has  disappeared. 


'  A  Clinical  Treatise  on  Diseases  of  the  Liver,  1879. 
'  Zeitichr.  f.  Oynsek.  u.  0«burt£beilk.,  xiii.  12. 


from  the  stroma  of  the  corpuscle  to 

ion  of  re*!  and  white  corpnslcs,  the 
tjrof  fibrin-fcrnKMit  in  the  lilotnl  iu  oin- 
mia.     In  hcahhy   infants  the  liver  will 
n   into  biliary  cidorinjr-mattor  in  a  few 
Kbersted  by  tlie  fisecal  di.si'hargcs  and  uriiM" 

ion  of  the  bhxxl  as  follows :  fl 

-bora  crintaius  corjiust^les  which  vary  greatlv 
'•  shadows."  ^^ 

Bwm  fr  in  lent  than  is  the  blood  of  adults.  ^| 

are  dae  to  the  liberation  of  hicnioglobin  and  its 


m  fiiwiiHierment  of  the  blood  of  the  newly-born  p 


f 


in  the  newly-lwm  whieli  involve  great  destnic-  ' 
gf  tfe  dreulation  are  especially  dangeriius  to  life. 

conditions  referable  to  the  liver  should  not  be 

Kft^and  particularly  during  the  first  few  days  of 

At  profound  changes  in  its  circulation  following  the 

MdbOical  vein  and  ductus  venosus,  together  with  the 

•  m  thft  blood  going  on  at  the  same  time. 


ICTERUS. 

:  French,  Ictdre ;  German,  Gellwiucht. 
U»  have  been  derived  from  two  sounxs.     .Son 
liwioBtkiB  to  an  animal,  the  weasel,  having  yellow  cv« 
lobrderivcil  from  flu-  binl  called  icterus  that  was 
viewed  by  a  jauiidiwtl  patient,  the  latter  im- 
ioe  comes  from  the  French  word  "jaiinc," 
ijpiitr^  a  yellowish  coloring  of  the  skin.     The  Gef 
l"  ia*!*  now  much  U8e<l,  Ixjing  supersechxl  by  ict<'nis.] 
of  icterus,  due  to  several  causes  and  appttarit 


KTHirs  EMBRVONrM. 
■«MK»  of  ktems  is  wliere  the  frtus  of  a  jaundicf 
-  ^  j^,^  V  f«^Mt  1^  •fitrt"'"'     Fi-crichs  ofHisidcrs  that  the  woman 
">y  ^mJI^  ^t-  4*«wwJ  weeks  before  the    foptus  can   be   likcwis 
.«««  mVw  tfcr  nuithcr  was  jaundiced  from  five  t«»  fourte 
^UMV ^^  ^*'''*'**  **^  ^"^'  ^^*'"  '''^  disease.     Icterus  cnibry- 
^  «>.  mfiitMlm^  -t—  *Retion,  very  few  cases  ix-ing  rt-jjortc*!  iu  the_ 
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litentnrp  of  the  Biibjo<^.     In  some  instanocs  the  jaundiced  infants  have  been 

bora  before  tt-nn,  and  in  others  Imhu  ilt-iul  at  Cull  form.     IjCtrj;'  quotes  two 

oan  from  Wrisberg  iu  whioli  autojisies  had  Ixfn  made  and  a  dissection 

itiown]  the  gall-iUicts  to  be  phiggod  with  mucus.     The  pn^noeis  is  not 

ilmrs  fata],  as  occasionally  recovery  has  taken  place. 

ICTERUS   NEONATORUM. 

New-bom  liabies  so  frequently  become  jatnidiccd  that  this  especial  lia- 
bility deserves  a  separate  name  and  ditl'ereut  contiideration  from  the  same 
sffiKtiun  occurring  in  older  children.  Miiny  dittcreut  theories  have  been 
•dxtooed  to  explain  the  etiology  and  frequency  of  icterus  at  this  period  of 

I  lift',  .Ml  the  ca-sea  may  be  dividetl  into  two  general  classes, — the  mild  and 
tl«'  grave  or  malignant.  The  former  t-luss  will  1k'  first  considered. 
Mild  Icterus  Neonatorum, — Two  divergent  theories  have  been 
4ri*&iK^l  to  arconnt  for  the  milder  graile  of  icterus  neonatorum.  Tlie  first 
■Midere  the  jaundice  to  be  purely  of  liEcmatic  origin.  The  excessive 
imount  of  hienioglobin  which  is  present  in  the  blood  at  this  early  period  is 
dconniiKised  under  the  influence  of  some  fermentative  agent,  and  an  elimi- 
Bitjim  nf  this  coloring-matter  produces  the  jaundice.  The  sctwid  theory 
Kgsnlg  the  jaundice  as  he{>atic.  Bile  is  first  formed  in  the  liver  and  then 
"rriid  into  the  circulation,  the  reabsorption  l)eing  due  either  to  congestion 
"f  till'  l)l(Kxl-vcssels  or  to  cedema  of  the  hepatic  tissue.  It  seems  highly 
prolisl)le  that  both  these  theories  may  be  true  in  ditfereut  instances,  and 
iloulitless  many  cases  of  icterus  ne<matonnii  are  to  be  satisfactorily  e.x{)lained 
•inly  liy  taking  into  consideration  a  morbid  condition  of  both  the  blood  and 
thf  liver,  thus  combining  the  hiemalic  and  hepatic  tlieories. 

The  experiments  of  Stern  are  interesting  in  this  connection.     He  suo- 

'»i"il«I  in  removing  the  liver  from  pigeons  and  jiroducing  hremrtglubina'mia, 

'"'I  fiiilcd  in  inducing  icterus.     From  these  experiments  the  presence  of  the 

•iwr  wonid  seem  to  be  necessary  to  pnxlucc  the  Janndit'e,  in  addition  to  a 

nmt  of  coloring-matter  circulating  in  the  bloml.     It  is  generally 

that  the  coloring-matter  of  the  bile  is  a  derivative  from  the  col- 

•JriDp-matter  of  the  blofxl,  but  the  transformation  takes  place  by  means  of 

Oliver.     In  vigorous,  healthy  infants  the  liver  will  ciiange  the  liberated 

'""■Bioglobin  into  biliary-  coloring- matter  in  a  few  days,  and  this  will  Ix'  elim- 

•iwitd  by  the  excreta.     If  the  infant  is  feeble  or  dis<\'i.>;e<l  this  transforma- 

•"'n  and  elimination  will  not  so  readily  take  place,  and  jaundice  will  be  one 

^f  the.  results.     The  transference  of  bile  into  the  I)1o<k1   may  be  favorc<l  by 

P**"  •nntomical  jjeculiarity  at  birth.     Thus,  the  thei>ry  of  (Quincke  e.\])hiin8 

"•tain  ca<«cs  of  ietenis  on  the  ground  that  the  ductus  venosns  may  remain 

for  some  time  after  birth,  thereby  allowing  a  part  of  the  portal  blo<id 

ining  bile  to  jm-ss  directly  into  the  general  circulation.     Ashiiy  reports 

in  which  an  autopsy  sliowed  the  ductus  venosua  to  be  widely  open  in 


'  Bilo,  Jaundice,  nnd  Bilioiu  Diseaues,  1880. 
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a  jaundiced  infant  who  died  on  the  eleventh  day.  He  believes  that  this 
duct  is  liable  to  remain  open  lonper  in  fL-cble  and  immature  infants  than 
in  more  vijjtoroiis  ones.  Jaundice  is  certainly  much  more  likely  to  develop 
in  the  ffirmcr  than  in  the  latter  class  of  infants.  The  resorption  theory] 
fjf  Frcrichs  considers  that  the  pivssurc  in  tlie  jwdial  capillaries  is  greatly 
lessened  upon  the  cutting  uti'  of  tiie  plucuiitai  circulation.  Following  tliia 
decreased  tension,  the  bile-i-apillaries  will  be  subjected  to  an  increased  ten- 
sion, which  will  lie  ajr^rnivatwl  by  the  seiretion  of  bile  taking  place  at  birth. 
An  effusion  of  bile  will  then  ensue,  with  absorption  into  the  lymphatics  or 
veins  of  the  liver,  and  the  bile  will  thus  reach  the  blfKxl  in  large  quantities. 
Sill)CTmauu,'  who  has  given  this  subject  a  good  deal  of  thought  and  investi- 
gation, reaches  the  following  conclusions  : 

1.  Icterus  neonatorum  is  icterus  of  resorption,  and,  therefore,  hiemato- 
genous  in  character.  j 

2.  The  biliary  engorgement  is  seated  in  the  biliary  capillaries  and 
interlobular  bile-ducts,  wliicii  are  compressctl  by  the  dilated  branches  of 
the  portal  vein  and  the  capillary  blood-vessels  of  the  liver.  i 

3.  This  cngtjrgement  of  the  vessels  is  etfwtwl  by  a  cliange  in  the  circu- 
lation of  the  liver,  wrurring  soon  after  birth,  which  is  one  of  the  iudic-ations 
of  a  change  in  the  blood-jilasma. 

4.  This  change,  which  is  induced  by  the  destruction  of  many  blood- 
corpuscles  soon  after  birth,  consists  in  a  kind  of  blood-ferniectation. 

5.  The  more  feeVde  the  iniiint  tJie  more  intense  will  be  the  icterus,  for 
in  such  a  child  tlie  destruction  of  corpuscles  and  the  consequent  blood- 
changes  will  be  much  more  decided  than  in  a  vigorous  child. 

6.  As  a  consequence  of  the  destruction  of  so  msuiy  red  corpuscles,  there 
is  abundant  material  for  the  formation  of  biliar\'  coloring-matter,  and, 
under  the  influence  of  the  fermentation-process  alhideil  to,  this  ooloring- 
niatter  accunmlates  for  a  long  time  and  in  considerable  quantity  in  the 
hejMitic  vessels, 

D'Esj)ine  and  Pieot*  sum  up  their  consideration  of  the  pathology  of 
benign  icterus  by  stating  that  in  all  cases  the  ordinary  icterus  of  the  newly- 
born,  without  our  being  able  to  affirm  that  it  may  be  always  due  to  the 
same  cause,  presents  clinically  the  ssime  characteristics  as  the  icterus  due  to 
an  active  or  passive  hepatic  congestion. 

Symptoma. — The  intense  ajngestion  of  the  skin  observed  during  the 
first  few  hours  or  days  of  life  often  produces  a  yellowish  coloration  that 
cannot  be  considered  a  jaundice,  since  it  is  not  dependent  upon  the  secretion 
of  bile.  It  is  of  the  same  nature  as  the  diswloration  of  the  skin  foUowingJ 
an  ordinary  cutaneous  bruise.  The  yellow  tint  is  at  first  seen  only  on  deepi 
pressure,  but  as  the  erythema  fadt«  the  yellowness  increases.  The  conjum>- 
tivse  are  not  tailored,  and  tiic  urine  apjiears  normal.     This  yellowness  is, 


>  Arch.  f.  KimicThfilk.,  Bd.  viii.  H.  6. 
<  MakdieH  du  1  Kufance,  1881. 
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first  noticed  on  the  second  day,  and  may  continue  a  few  days  or  a 


The  term  "  tnie  icterus"  can  be  ap|)lied  only  to  tlioae  cases  in  whicli  the 
jpbIW  diacoloratiou  of  the  skin  ia  causetl  by  a  staining  by  tiie  bile-pig- 
aartBi  This  more  often  occurs  in  cases  of  prolonged  or  diificiiU  labor,  in 
In&atB  bom  aspliyxiated  or  befurc  term,  and  in  generally  fivblc  infants. 

fit  \i  very  frequently  seen  in  foundling  a^iylums.    Kehrer  observed  jaundice 
in  four  hundred  and  seventy-four  out  of  six  hundred  and  ninety  newly -born 
iatuits  at  Vienna.      Not   infrequently,  however,  icterus   neonatorum  will 
vni  under  the  best  hygienic  conditions.     It  may  ap[>car  as  early  as  a  few 
hours  after  birth,  but  usually  is  not  well  marked  until  the  second  or  third 
•hy.   The  earl)'  invasion  of  this  tninble  is  shown  by  the  statistics  of  Kehrer, 
will)  fwind  tliat  out  of  four  hnndre<l  and  seventy-four  juimdiixxl  infants  live 
ami  ihree-tenths  per  cent,  were  affected  on  tlie  first  day,  sixty-two  and  nine- 
Uailiiji  {)pr  cent,  on  the  second,  and  tweuty-four  and  one-tenth  j)er  cent,  on  the 
ihinl,  while  a  few  began  from  the  fourth  to  tlie  seventh  day.    In  verj-  mild 
OM  the  yellowness  may  apjiear  only  on  the  face,  chest,  and  back,  the  oon- 
jnnrtivie  being  only  faintly  tinted  and  the  urine  and  fwccs  normal  in  ap- 
pearsiicp.     If  the  rase  l)e  more  marked,  the  urine  may  be  high-colonnl 
woogh  to  stain  the  linen,  and  the  yellowniss  may  extend  to  the  arms  and 
■bdomeu.     Some  infants  present  a  yellowish  discoloration  of  the  whole 
h(»ly,  \ritli  typical  clay-oolored  stools.     In  most  cases  the  jaundice  has  dis- 
I       »j>|Kaftd  by  the  eighth  or  tenth  day.     It  may,  however,  persist  for  several 
H   wwka.    In  rare  cases,  after  having  much  diminished,  it  reapi>ears  with  re- 
W'*ed  intensity.     No  matter  how  well  marked  or  extensive  this  form  of 
I        jaiUKJiw  may  be,  it  appears  to  cause  very  little  constitutional  inconvenience. 
H  Tbo  liver  may  be  slightly  enlarged,  and  occasionally  there  are  symptoms  of 
H   initstinal  catarrh. 

^  HofFrneier  lias  shown  that  the  loss  of  weight  during  the  first  few  days  is 
mui'li  more  considerable  in  icteric  than  in  non-icteric  infants,  and  that  the 
H  incftswe  in  weight  is  slower.  The  general  health  is  tinatltrted  after  the  dis- 
^  ipjirarancc  of  tlie  benign  form  of  icterus  ii<x)natorum.  In  the  rare  cases  in 
J  *''idi  death  luw  occurred  during  the  existence  of  the  ietenis,  it  has  been 
H  fnmi  some  other  cause. 

H  Gr-vve  ItTERrs  Neonatorfm. — The  grave  form  of  icterus  neona- 
H  •"rum  i.«i,  fortunately,  very  rare,  and  may  be  pnxlneeil  by  several  differ- 
H  "'t  roaditions.  Defects  in  the  bile-ducts  will  first  be  considered,  as  among 
^Uw.connniinest  rauses.  In  some  «ises  all  the  large  bilc-^lucts  have  lieen 
^■^(Ot;  in  othei's  the  ductus  conmmnis  cholctli.ichus  has  been  narrowcxl,  oIj- 
'il<'i»tcd,  or  entirely  absent.  Sometimes  a  fibrous  cord  has  been  found  in 
H  I'I-vt'  of  the  gall-duct.  The  cystic  duct  has  been  absent  and  the  gall- 
^  liuxhicr  in  a  rudimentary  condition.  Acoompanyiug  an  oblitt-ration  of  the 
iwll-ducts,  a  condition  of  cirrhosis  is  usually  found  in  the  liver,  which  will 
"f  niope  or  less  marked  ace<irding  to  the  length  of  time  tliat  the  infant  aur- 
VivtK,    The  liver  is  generally  found  enlarged. 
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As  BD  example  ordefoctive  duct,  Dr.  OxU'v '  reports  a  case  of  congenital  atresia  of  the 
duod<'nnl  opening  nf  the  common  bile-duct,  producing  a  large  abdominal  tumor.  A  female 
infant  live  weeks  old  was  brought  to  the  InUrmary  in  a  jaundiced  and  emaciated  eonditi»n. 
There  was  a  round,  globular,  tense  swelling  of  the  ubdi>men,  dull  on  percussion  over  the 
right  side  and  part  of  the  left,  except  the  left  lumlnir  region,  where  it  was  resonant.  A 
cuntila  wii£  inserted  into  the  upper  line  of  the  right  lumbar  region,  and  thirtY-«ix  ounces 
of  bile  flowed  iiwuy  in  al>out  twenty  minutC!i.  In  three  days  the  swelling  hnd  reappeared, 
although  not  so  large,  and  eiitecn  ounce*  of  bile  were  withdrawn.  The  urine  was  bile- 
sUiined,  and  the  motions  were  like  white  curds.  The  infant  died  in  a  few  days,  and  an 
uiili>p«y  showed  a  globular  tumor,  al)out  tlie  size  of  a  cix-oa-nut,  below  the  frve  margin  of 
the  liver.  The  duodenum  coursed  over  its  surface  and  was  closely  adherent  to  it.  B"th 
the  cystic  and  the  hepatic  duct  were  patent  and  opened  into  the  tumor.  The  gall-bladder 
was  of  normal  size,  but  contained  no  bile,  and  no  opening  into  the  intestine  could  lie  found, 
Un  examining  the  duodenum,  the  pupil  la  indicating  the  usual  orifice  of  the  common  bile- 
duct  was  seen,  but  it  was  quite  impervious. 

Dr.  Uanfiirth  has  rejmrted  a  case  in  which  the  ductus  comiDunia  cboledocbus  wa»  en- 
tirely  absent,  althnugh  the  cystic  and  hepatic  ducts  prewnted  a  normal  appearance.  The 
child  diexl  in  pmfound  coma  seventy-two  h'lurs  aftjir  birth.  The  discoloralimi  of  the  skin 
was  of  a  bronzed  character.  Two  case*  are  reixrti'd  by  l)r.  A.  D.  Campl>ell  in  which  there 
was  dellciency  nf  llie  cystic  and  hepatic  ducts.  Dr.  John  B.  AVhitc  gives  the  history  of  a 
juuadici-d  infant  dying  on  the  twelfth  day.  Tlie  autopsy  showed  an  enlarged  liver,  with 
hepatic  ducts  presenting  no  abnormal  appearance,  but  nn  evident  constriction  of  the  cystic 
duct,  while  the  common  duct  was  impervious  throughout  its  length.  In  place  of  this  duct 
there  exi-'ti'd  a  fibrous  cord-like  band  extending  to  the  duodenum. 

Dr.  White  '  has  collected  reports  of  eighteen  cases  in  which  fatal  jaundice  was  produced 
by  some  malformation  or  deficiency  of  the  bile-ducts.  Dr.  Ilenrj-  Ashby  '  refiorts  a  case  of 
fiital  jaundice  in  an  infant  of  six  weeks.  On  dissecting  out  the  vessels  in  the  transverM 
fissure,  the  giill-bladder  was  found  Ui  Ih-  undersized,  with  a  snuiU  cystic  duct  which  en- 
tered the  common  duct  and  pas.«ed  on,  being  of  very  diminutive  size,  but  pervious,  to  the 
duodenum.  No  hepatic  duct  could  be  found,  the  biliary  duct  apparently  ending  in  the 
fibrous  tissue  present  in  the  fissure. 

All  arrest  or  failure  of  proper  dovel()])nient  of  tlir  gall-ducts  may  occur! 
several  times  iii  the  same  family.     The  amimon  <hiet   is  originally  a  s»}Ud , 
structure,  being  fornied  from  a  protrusion  of  the  intestinal  mucous  mem-i 
brane  growing  into  the  blasteniic  mass  of  the  liver.*     Any  factor  that  may 
interfere  with  the  normal  and  complete  evolution  of  this  structure  will 
cause  fatal   infantile  icterus.     It  has  been  enggested  that  maternal  iinpres- 
sious  may  at  times  have  an  influence  in  prmliicing  such  a  condition.     In 
these  cas<-s  of  atresia  of  the  hilt>-<Juct.«  the  liver  is  usnally  in  a  state  of  in- 
cipient cirrhosis.     Dr.  I.*gg  has  csilled  attention  to  the  fact  that  cirrhosis 
of  the  liver  will  follow  a  ligature  of  the  duets  in  animals.     Jaundice  tliat 
is  due  to  oUstrnction  or  oltliteration  of  tlie  biliary  pa.s.sage3  may  apjxair  a 
lew  hours  atter  birtii  and  soon  aiipiire  a  marked  intensity.     It  ot^en,  liow-^ 
ever,  does  not  appear  for  one  or  two  weeks  after  birth,  and  at  its  inceptioa 
pn'seuls  a  light  yellow  tint  tliat  »wm  Ixx-oines  darker.     In  ea.se9  of  oblitera- 
tion of  the  cystic  duet  aloue  the  jaundice  may  nut  appear  until  much  kter, 


'  London  Liincpt,  vol.  ii.,  1888. 

•  American  Jnumal  of  Obstetrics,  January,  1888. 

•  Ari'hivcs  of  Pediatrics,  Septemlwr,  1884. 

•  Uhtister,  London  Lancet,  vol.  i.,  1879. 
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possibly  not  until  several  months  after  birth.  The  yellowish  discoloration 
of  llie  skin  may  vary  from  day  to  day,  at  times  beintj  much  more  in- 
trnsc  tlmn  at  others.  Tlie  i-onjunctivK  are  yellow.  The  tiecad  dischai^ea 
Idsrujhir  and  have  an  oflensive  odor,  while  the  urine  stains  the  diajier  a 
ydlow  or  greenish  brown.  Both  the  liver  and  the  spleen  arc  usually  en- 
Urpil,  which  imrtially  a(«ounts  for  the  increase  in  size  of  the  alKlomen. 
Su<i  enlargement  is  inereaj?ed  by  the  flatulent  distention  of  the  bowel  pro- 
dudol  liy  decomposition  of  food.  There  is  niarkitl  wasting  of  the  infant, 
aiilioiigli  nunrishment  may  Ix!  taken  in  large  (|uar)tities.  I'^mbilieal  licnior- 
riiajji-  is  a  grave  and  not  iiifrei|itcut  symptom  in  this  form  of  jaundice. 
Tlw  bleeding  in  not  sudden  and  profuse,  but  begins  as  an  oozing  shortly 
ailiTlliv  sloughing  of  the  navel-string.  It  is  apt  to  couHncnix?  at  night. 
iKatli  is  always  hastened  by  this  accident,  as  exhaustion  from  loss  of  blood 
isaddid  to  that  induce<l  by  indigestion  and  nialassimilation.  There  may  also 
ki'Mirt  of  general  purpura,  blc(><liiig  taking  place  from  the  nose,  mouth,  or 
MDmai.-li.  It  has  been  suggested  that  the  umbiliral  hemorrhage  is  due  to  the 
portal  congestion  that  is  secondary  to  cirrhMis.  Since  the  circulation  of  the 
liviT  is  much  obstructed,  the  blood  jmlsscs  to  the  ductus  venosus  from  the 
It'll  jMirtal  vein  and  thus  reaches  the  umbilicus.  The  vcs-sels  are  here  not 
«n<ni;ly  enough  closed  to  resist  this  pi-cssiire,  and  hence  bleeding  results. 
Cliililrpii  may  live  for  several  months  with  impervious  or  defective  bile- 
diirt*,  although  di-ath  usually  takes  place  earlier,  from  lack  of  nutrition. 
^\liereuuibilicsil  hemorrh.ige  stijK'rvenes,  however,  a  fatal  ending  is  not  long 
to  lie  averted.     Death  may  take  place  in  a  few  hours,  or,  at  most,  in  a  few 


Another  grave  form  of  icterus  in  the  newly-born  is  seen  in  connection 
with  septic  poisoning  that  is  generally  accomjmnie<I  by  umbilic-al  phlebitis. 
Tlic  iimliilicus  is  a  very  vulnerable  spot  for  tlie  entrairw  of  sf'[»tic  |><tison8 
»li(irtly  after  birth.  Upon  lig:itiuii  of  the  eonl,  the  bkuxl  that  remains  in 
tlie  umbilical  veins  forms  small  thrombi,  that  should  gradually  liarden 
•ml  in  time  become  calcitietl,  fi>rmiiig  a  fibrous  cord  in  the  same  manner 
•*intlie  ductus  arteriosus  and  ductus  venosus.  In  these  latter  structures 
•Ik'  fnrmation  of  thrombi  is  never  acconipanii'd  by  grave  conserjuences, 
Mii»  their  internal  situation  prevents  the  act^ss  of  irritating  agents.  In- 
wt'd  air  or  pus,  however,  ran  n'jidily  enter  the  tmil)ilical  vein  from  the 
"inbilicus,  and  thus  start  up  unibilictil  jildcbitis  an«l  general  septica-mia. 
Tuw  \»  a  constant  alteration  after  birtli  in  the  blo«l-pressure  in  the  umbil- 
tw  vein,  due  to  the  action  of  the  heart  and  Inugs,  l)y  which  a  sort  of  flux 
""  Influx  is  produced.  This  suction-actioti  favors  an  iutlvtion  of  the  sys- 
'•TO  when  tlic  contents  of  this  vein  l)ecome  septic.  This  grave  ac<>ident  is 
'•bio  to  occur  when  the  mother  is  in  a  septic  condition.  The  |KiisMn  may 
•*  'iitroduced  by  bacteria,  whit-h  are  probaltly  the  same  agents  that  jiro- 
"'"V  imerperal  fever.  In  these  ca.ses  of  s<'pBis  there  is  a  puriform  or  yellow 
"iftcning  of  the  thrombi  that  fill  up  the  umbilicsil  vein.  This  softened 
"•■•ter  consists  of  pus-corpuscles  and  finely  gninular  matter  containing 
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microoooci.  This  sets  up  an  inflammation  not  only  ia  th<?  vessel  itself,  bat 
also  iu  the  surrounding  tissues.  Infective  emboli  may  be  c-arrietl  to  various 
I>arts  of  tlie  body.  As  the  micrococti  enter  the  umbilical  vein  from  the 
umbilicnl  fossa,  owing  to  the  perviousncss  of  this  vessel,  the  structures  near 
at  hand,  <spe<:ially  the  liver,  bear  the  first  brunt  of  the  septic  iuflanunation. 
The  latter  organ  is  usually  found  much  diseased  or  degenerated. 

Dr.  J.  L.  Smith  ■  repurU  h  ciik-  in  which  an  infant  who  was  born  healthy  1>0G;an  U>  liti 
feverish  on  the  filth  day,  which  wb«  followed  by  u  aeries  of  Bb»c«f>»es  indicating  upptic  in 
fection.    Tliu  cord  scpurutod  at  the  u«ual  time,  and  the  utnbiliciu  appeared  healthy.     Whe 
the  child  wiu  two  months  old,  a  pnjmiuencc  upp<;ared  half  nii  inch  uliove  the  urnbilicu 
which  WM*  punctured  in   a  week,  when  bile  instead  of  pus  escaped.     The  op«-nini{  clwrd 
soon  afterward.',  and  subsociuently  a  discharge  of  bile  occurred  from  the  umbilicus,  which 
continued  until  death,  at  the  age  of  eight  months.     At  the  autopsy  a  pmlie  was  paiwHl 
trvm  the  umbilicus  into  and  along  the  umbilical  vein.     The  umbilicus  seeuKxl  nonnal.  ex- 
cept a  small  cicatrix  at  its  right.     The  umbilical  vein  was,  dilated  to  about  twice  it*  normal 
size,  its  walls  were  infiltrated  and  thickened,  and  it  contaim-d  yellow,  thickened  bile.     One 
of  the  branches  of  the  vein  traced  into  the  liver  opened  into  an  abscess  about  the  size  of  m 
walnut,  and  contained  thick  pus,  and  through  this  abscess  a  irommunication  had  been  estalv 
lishod  l<elween  the  umbilical  vein  iiud  the  bile-ducts.    The  gall-bladder  and  the  hepatic  and 
cystic  ducts  contained  bile  and  appeared  nonnal ;  and  the  liver,  except  for  the  abscess,  pre- 
Rcntixl  a  normal  appearance.     The  alisccss  was  in  the  right  lobe,  near  its  posterior  border, 
and  extended  to  the  sujierior  8uriiu«  of  the  liver.     The  umbilical  vein  contained  bile.  witJ 
perhaps  8r>mc  bile-stained  pus,  but  no  blood.     In  these  cases  there  may  be  inflammation  < 
the  umbilical  artery  as  well  v  '<f  the  umbilical  vein. 

This  septic  form  cf  jaundice  comes  on  shortly  after  birth,  ustially  within 
a  few  days,  and  is  stwn  well  marked.  It  is  presumably  due  to  pressure 
on  the  bile-tlucts  by  swdliug  of  the  connective  tinsue  around  the  branches 
of  the  |x>rtal  vein  in  ttic  liver.  This  form  of  jaundice  is  clinically  distin- 
guished from  other  varieties  by  the  constant  elevation  of  temjKjrature  and 
by  other  symptoms  of  general  septic  infection.  If  the  infant  lives  long 
enough,  objective  signs  of  peritouitis  will  probably  develop,  and  .sometimes 
of  empyema  or  even  of  meningitis.  In  all  eases  evidences  of  severe  illness 
and  prostration  are  present.  Cutaneous,  mucous,  or  visceral  hcniorrhs 
may  8U|)ervene  at  any  time.  The  alxlomen  is  generally  swollen  and  teiidei 
awl  dirty-looking  pus  may  be  seen  oozing  from  the  navel :  slight  prtssure 
amund  tlie  umbilicu.s  will  often  cause  the  apfK'arance  of  this  pus  if  it  is  nc 
othcr\vise  ap|)arent.  Tiie  fjiecal  discliarges  may  Ik;  of  a  natural  appearanc 
but  the  urine  is  usually  verj'  highly  colored.  The  infant  refuses  nourish" 
ment,  and  may  In;  troubled  with  vomiting  of  a  greenish  matter.  Severe 
nervous  symptoms,  such  as  convulsions  or  c-oma,  are  apt  to  supervene  before 
deutli. 

A  thinl  cause  of  grave  ictcnis  neonatorum  is  found  in  certain  inflat 
matory  cimngcs  in  tlie  liver,  usually  taking  the  form  of  an  interstitial 
hepatitis,  with  wliici)  may  be  conjoined  inflammation  of  the  biliary  canals. 
This  lesion  in  tlie  liver  is  apt  to  be  one  of  the  results  of  congenital  syphilis, 
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Mikewiae  jierihcpatitis,  which  may  cause  a  complete  obliteration  of  the 
bil'uirr  pass^es.  The  latter  form  of  inflaminatiou  is  particularly  apt  to 
involve  the  connective  tissue  surrounding  the  common  duct,  the  portal  vein, 
and  the  hepatic  artery  on  the  under  surface  of  the  liver.  These  cases,  how- 
ever, may  not  always  be  of  syphilitic  origin. 

P'Espitie  and  Picot  report  n  cate  id  which  a  jaundiced  infant  was  apparently  healthy 

Itbo  ninth  day.     At  that  time  thon*  up^K-urvd  lu'iiiorrhugra  under  the  slcin,  at  the  uni- 

»,  and  in  Ihe  intfitine.     Tlic  infunt  bwanie  jjraduully  very  feeble,  and  succuinliwl  on 

t!ip  i«rntj--lhird  day  in  cDnvulsinns.     The  purenta  presented  no  trace  of  syphilis,  lUid  the 

iaHuit  never  »hnwi>d  upon  it<  body  any  appearance  nf  a  specific  eruption.     The  autopsy 

itnol  ■  profound  chani;o  in  the  hepatic  tissue,  which  ap|K-ared  to  have  been  the  point  of 

4lfMture  iif  all  the  accidents.     The  liver  wan  increased  in  size,  and  the  large  biliary  canaU 

»w«  prmieable.     The  hepatic  tissue,  of  a  greeni.«h-olive  color,  showed  under  the  micro- 

wjKnn  abundant  proliferation  of  young  cellj!  in  the  cnjvulc  of  Glisson  and  in  the  inter- 

l"t>«lir  fpBcca.    This  neofonniition  whs  continued  under  the  form  of  elegtint  ]|;:arlund->  around 

ll«h«pilio  ctlls  in  the  interior  of  Ihe  lobules.     The  cell*  were  in  large  part  preserved,  and 

(Mllmird  particles  of  biliary  pii;nienl.     The  siiiall  blliKry  raiiHls  wure  tbiekened  and  lUletl 

»ilb  Fpillielinl  cells :  the  slight  altenition  of  iheir  lumen  jMriiiilted  the  sujiposition  that  the 

iBionilhi'V  presented  were  consecutive  to  the  inter'titi«l  hepatitis.    No  gummy  point*  were 

The  umbilical  vein  presented  noehunee.     The  kidneys  were  slightly  enlart;i?d  and 

'  icteric;   they  presented  some  disseminated  ecchymnses  and  a  cellular  proliferation 

•raind  the  arteries  which  give  rise  to  the  vasa  recta.     The  point  of  departure  cf  all  these 

I  to  have  been  a  hrpertniphio  cirrhosis  of  the  liver  with  inflaniinntion  of  tlio 


Diagnosis. — The  first  jviint  to  consider  is  the  diagnosis  between  true 
Iwiigii  ictenis  neoiiatonini  and  false  jatuidiw.  In  the  latter  case,  the  dis- 
wlfinition  being  due  to  the  remains  of  a  severe  cutaneous  congestion,  there 
i'a  vcllo\ri3h-brown  tint  usually  ]iivsent,  while  in  true  jaundice  the  color 
"flhc  skin  is  more  marke<lly  yellow.  In  true  jannditv  the  cnnjinictivte 
"id  urine  usually  present  an  icteric  tint,  which  is  absent  in  false  jaundice. 
Ht'fiirr  deciding  u|)ou  the  actual  color  of  the  skin,  it  may  In?  nece.s!*ary  to 
'ffljiloy  enough  jiresgure  to  drive  tittt  the  iiloml.  Tlie  grave  form  of  jaun- 
flioc  may  be  stispectefl  when  the  discoloration,  instead  of  disapjiearing  grad- 
"ally,  becomes  more  and  more  marked.  In  the  case  of  congenital  defects 
in  till'  biliary  ducts,  a  slow  wasting  is  conjoined  to  the  jaundii-e,  hut  without 
•fine  in  temperature.  The  liver  and  spleen  are  nearly  always  increased  in 
*'»,  and  there  may  l>e  at  any  time  a  sti|>ervention  of  unil)ilic:d  liernorrhage. 
"these  latter  symptoms  are  present  with  atrojihy,  a  nmlformation  of  the 
WtHliicts  can  be  diagnosed  although  tlie  jaundiw  l>c  slight  or  variable. 
fV'|)tic  jaundice  is  recogniztnl  by  tlu'  loctd  symplnin.s  of  phleliitis,  such  as  tlie 
:nf  di8<Yilorcd  pus  or  bloo<l  from  tlie  umbilicus,  and  the  sym|>toms  of 
cral  septic  jwisoning,  such  as  elevated  temixratiire,  general  sickness 
■""l  prostration,  and  jKwsibly  a  swollen  aUlomen,  that  may  be  very  painfid 
"h  ptvsaure.  In  cases  due  to  interstitial  hepatitis  or  perihepatitis,  besides 
I  'tit'loral  signs  referable  to  the  liver,  there  is  apt  to  \k  present  some  trace 
^fe  '''^  wnpenital  syphilis.  A  careful  inqnir)'  into  the  family  history  of  the 
^■CMerand  mother  will  sometimes  throw  light  on  an  obscure  case. 
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Progmosis. — .Jaundioe  often  causes  great  alarm  in  the  minds  of  the 
laity,  possibly  from  a  knowledge  of  certain  fatal  cases.  It  is  only  necessary 
to  make  the  distinction  by  the  symptoms  in  a  given  case  between  bcniga 
and  grave  icterus  neoaat<»nim  in  o«ler  to  be  able  to  give  in  one  case  an 
absolutely  good  prognosis  and  in  the  other  an  equally  bad  one.  The  mere 
presence  of  jamulicc  witiiout  other  ration.-il  or  phyisical  signs  in  a  young 
infant  nci-d  excite  little  alarm.  I  have  i-ccently  seen  a  case  in  which  an 
iuliiiit  was  Iwrn  jaundiced  and  remained  so  continuously  for  several  months. 
Akimngli  file  discoloi-ation  was  deep  and  well  marked,  the  baby  remained 
plump  and  iicaltliy,  and  sutfcrc<l  no  inconvenience  whatever  from  this  symj)- 
toni.  In  ca.si's,  howe%'er,  in  which  jaundice  persists  and  there  begins  to  be 
uuti'd  ail  eulargement  of  the  liver,  with  some  wasting,  a  serious  prognosis 
had  better  Ix;  given.  Life  is  generally  most  prolonged  in  the  grave  form 
where  there  is  malformation  of  the  dnets.  An  infant  suffering  from  tl>is 
lesion  may  live  several  months.  If  umbilical  hemorrhage  suj>ervenes,  death 
is  nut  long  delayed.  In  umbilical  [thlebitis  with  general  septicaMuia,  and  in 
hepatitis,  dcatli  is  usually  unavoidable. 

Treatment. — The  mild  form  of  benign  jaundice  will  often  get  well 
without  any  treatment.  In  some  cases  a  mild  laxative  seems  to  hasten  the 
result.  A  few  tablet  triturates  of  calomel,  fnmi  a  twentieth  to  a  fpiarter  of 
a  grain,  given  ever)'  few  hours,  often  do  well.  Several  grains  of  gray  pow- 
der, re|)cated  ontv  or  twic-e,  may  likewise  do  good  service.  Sf>metimes  an 
alkali,  such  as  bicarbonate  of  sodium,  seems  to  hasten  the  disapjKamnee 
of  the  jaundii-e.  Two  or  three  grains  can  Ije  given  three  times  a  day.  Care- 
ful aUenti(jn  must  Ix-  paid  to  the  digestive  organs  of  the  infant.  Nursing 
babies  arc  oftcu  put  to  the  breast  much  tw)  freijuently  for  the  good  of  their 
digestion.  If  the  uureing  be  restrictwl,  a  teas[>oonful  of  water  can  be 
allowed  in  the  intervals.  In  buttle-fetl  l)abies  great  care  must  be  exercised 
t(i  <lilute  and  prepare  the  milk  [)ro])erly,  and  in  many  such  ways  to  relieve 
all  digestive  disturbances.  If  there  Ite  syphilitic  hepatitis,  constitutional 
treatment  dirccte<l  to  the  specific  taint  will  Ik?  indicated.  Septic  jaundice 
must  Ik!  tn-ated  by  free  stimulation  and  all  other  measures  that  can  be  em- 
ployed in  sepsis.  In  csuscs  of  nmljilii-ai  hemorrhage  applications  of  stntng 
astringents,  such  as  the  j>ercliloride  or  8ul>sulphatc  of  iron,  may  be  made. 
If  this  diH's  not  avail,  it  may  Im'  my-essary  to  apply  a  ligature  around  two 
hare-lip  pins  inserted  through  the  skin  at  the  navel. 
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JAUNDICE  AFTKR  EARLY  INFANCY. 

The  jaundice  that  attacks  infants  some  time  after  birth  is  due  to  causes 
that  are  similar  to  those  found  in  chihlren  and  adults.  The  bile  jmsscs  inti> 
the  bhxxl,  owing  to  some  obstruction  to  its  disf'harge  through  the  biliary 
canals  into  the  intestine.  A  catarrhal  inflammation  of  the  duodenum, 
accompanied  by  swelling  of  the  mucous  membrane  at  the  opening  of  the 
ductus  communis  eholedochus,  may  be  responsible  for  the  obstruction.  The 
inflammatiou  may  extend  by  continuity  from  the  duodenum  to  the  ductus 
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Aunnnis  and  hepatic  ducts  and  thus  cause  retention  of  bile  in  the  liver. 
TTiere  may  \k  causes  of  obstruction  within  the  ducts  that  are  not  due  to 
inflammation.  Among  these  niny  Ix'  luentiuned  a  plug  of  inspissated  bile 
io  till'  common  duct,  and,  more  rarely,  gjill-stones.  Cases  have  Ix'en  re- 
(nrdwl  where  a  round  worm  has  iK'nctratcd  the  common  duct  from  the 
^iodeniitu,  thus  i»r(.Hlncing  c<impletc  obstruction.  Various  inflaiiunatory 
•Bip's  in  the  liver  may  produce  sufficient  pressure  to  cause  ohstructinu  in 
till'  intra-he|uitic  ducts.  Thus,  the  atrophic  cirrhosis  of  the  liver  sometimes 
an  in  early  life  may  !»  one  of  the  causes  of  jaundice.  Malarial  and  mias- 
■iic  poisons  and  piiosphorus-jK>isouiug  may  tinally  be  mentioned  as  causes 
of  jaundice  in  children. 

Symptoms. — The  yellow  disoilunvtion  of  the  conjunctlvse  and  skin  is  the 
■me  as  iu  ictei-us  neonatorum.  A  symptom  ollen  note<I  is  a  slow  pulse, 
|pi"iliaj»  fort)'  or  fifty  beats  to  the  minute,  as  bile  when  present  in  the  blood 
hiaitigjbtive  effect  upin  the  circulation.  The  biliary  salts  are  the  ingredi- 
idsof  ttie  bile  that  produce  this  effect.  If  therc  lie  much  glowing  of  the 
dmilation,  the  respimfions  will  likewise  diniiuish  somewhat  in  fn!t|uency. 
Tiic  most  marked  symptoms  that  may  be  present  are  those  that  can  be 
n-icmd  to  a  duotlenitis  or  a  gastro-duodenitis.  In  the  latter  case  there  is 
more  or  less  nausea  and  vomiting,  with  jwiu  in  the  epigastrium,  espei-ially 
Wfta  the  ingestion  of  food,  and  tenderness  u]>on  pressure  in  this  region. 
pBhH||i4Wy  l>e  a  sulxicute  duiHlcnitis  without  ga-stritis  l>eiiig  |>rcscut.     If  so, 

iftipun  and  distress  when  the  foixl  passes  from  the  stomacii  into  the 
diiiajcnum,  which  usually  oocnrs  some  hours  after  the  taking  of  nourish- 
mrot.  Conjoined  with  this  there  is  tiiidcrncss  on  (iressure  below  the  ej)i- 
gutrium  at  the  situation  of  the  dufidcnum.  In  these  cases  a  plug  of 
miicus  is  often  found  in  tlie  comniou  duet  wliere  it  opens  into  the  duo- 
Jnaitn.  When  jaundice  occurs  without  three  inflammatory  conditions 
Iwng  prtsent,  the  nutrition  dw-s  not  for  a  time  apjxsir  to  suffer,  as  the 
•Pliftite  may  remain  go<xl  and  the  <ligcsti(m  of  certain  atliclcs  of  fixxl  be 
feirly  well  accomplished.  The  fats,  however,  are  digested  with  difficulty, 
lind  the  fan-al  discharges  may  (contain  more  or  less  undigested  fat.  A  care- 
"U  rtiidy  of  tlic  sto(»ls  may  aid  in  deciding  how  com])lpte  the  obstruction  to 
we  parage  of  bile  into  the  intestine  may  be.  The  stools  are  clay-colored, 
fmni  an  excess  of  undigested  fat,  when  no  bile  reaches  the  intestine.  On 
iIk'  other  hand,  they  have  somewhat  the  imtural  brownish-yellow  color 
then  the  olwtniction  to  the  jiassage  of  bile  is  only  partial.  One  of  the 
l"i'iwn  jjhysiologii-al  jiropcrties  of  the  bile  is  to  act  as  a  sort  of  natural  dis- 
"ifirtaiit  and  antiseptic  to  the  contents  of  the  intestinal  canal.  The  complete 
•'wnoe  of  bile  will  hence  he  shown  by  a  quick  decomposition  of  the  intes- 
'iiial  contents,  as  exhibited  in  the  free  formation  of  gases  and  the  foul  odor 
"' tlic  fieces  when  voided.  The  Iwwels  are  generally,  but  not  always,  con- 
*patcd.  Itching  of  the  skin  may  cause  great  annoyance,  especially  at 
"iKk  when  the  skin  is  warm.  Urticaria,  which  is  an  exceedingly  common 
*"tttion  in  children,  may  occur  as  an  obstinate  complication,  when  the 
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papules  and  wheals  will  present  a  deep-jellow  tint.  Jaundice  may  persist 
for  a  long  time  witliout  giving  rise  to  murii  ap{)arent  disturbance,  a*  the 
system  assumes  a  tolerain-e  of  an  excess  of  bile  as  of  other  abuonnal  sub- 
stances. It  may  act  principally  upon  the  mental  powers  in  the  way  of 
producing  a  sort  of  stupidity  that  may  be  closely  allied  to  somnolency. 

Diagnosis. — The  principal  |)oint  to  determine  in  a  given  case  is  the 
pathological  cau.se  that  has  pnxliiccd  it.  Evidence  of  the  existence  of 
gastro-dtHMlenitis  or  duodenitis  must  first  be  sought.  When  tliere  is  nausea 
or  vomiting,  with  [laiu  about  the  region  of  the  epigastrium,  that  has  pre- 
ceded and  accouijKiiiics  the  jaundice,  these  conditions  may  lx»  recognijied  as 
causative.  If  tlic  ducts  arc  inflamed  from  other  causes  than  a  duodenitis, 
such  as  a  round  worm  in  the  cumnion  duct,  the  diagnosis  cannot  he  made 
during  life.  If  caivi'iil  palpation  reveals  a  distended  gall-bladder,  there  is 
positive  evidence  of  obstniction  iu  the  common  duct. 

In  cases  in  which  jaiuidiw  is  merely  a  symptom  of  some  structural 
affection  of  the  liver,  not  only  diagnosis  but  also  treatment  must  be  adjusted 
with  reference  to  the  latter  lesion.  The  jaundice  is  simply  one  among 
other  symptoms.  In  many  cases,  however,  a  careful  examination  of  the 
liver  will  fail  to  reveal  any  anatomical  lesion  to  explain  the  jaundice. 
We  must  then  fall  Ijacic  on  an  empirical  diagnosis  by  the  mere  discoloration 
of  the  skin.  It  is  necessary  to  bear  in  niiud,  however,  the  fact  that  jaun- 
dic<.'  may  Ix*  distinguished  from  other  abnnrnial  tints  of  the  skin  simulating 
it  by  the  yellowish  ctnijunctivie  and  In-  the  jtresence  of  biliary  pigment  in 
the  uriue.  The  latter  condition  is  alieent  in  the  yellowish-green  tint  some- 
times seen  in  ohlorotic  girls,  and  in  any  other  abnormal  discoloration  of  the 
ekin. 

Prognosis. — The  prognosis  in  a  given  case  will,  of  course,  be  dej»endenf 
upon  the  a.scertained  cause  of  f  lie  jaimdice.  Even  when  the  original  cause 
has  coa.sc<l  to  oiK-rate,  some  time  usually  elapses  Ix-fore  the  discolurntion 
completely  disapi»eai-s.  The  fluid  tissues,  such  as  the  blood  and  urine,  are 
the  first  to  be  free  of  biliary  pigment,  which  remains  longer  in  the  solid 
tissues.  As  the  epidermis  is  gradually  des<juaniated,  the  yellow  discolora- 
tion fa<lcs  out  of  the  skin.  If  the  jaundice  is  due  to  gastrtf-iluodenitis,  the 
prognosis  is  good,  as  recovery  usually  takes  place  in  from  two  t<i  three 
week^.  The  first  indication  of  removal  of  the  olistruction  to  the  |inssagc 
of  the  bile  is  the  ap{)earanee  of  stools  that  are  more  normal-looking.  If 
the  color  becomes  darker  gradually,  it  is  evidence  that  the  olietniction  is 
disjippcaring  by  degrees.  If  the  common  duct  is  occluded  by  a  plug  of 
mucus  which  is  suddenly  det.iched,  the  faeces  will  at  once  be  surclmrgwl 
with  bile.  A  jaundiw  that  jiersists  indefinitely,  even  where  no  or^ganic  dis- 
ease can  l>e  found,  must  not  be  rcganled  without  apprehension.  If  the 
general  health  and  strength  be  good,  a  jaundice  may  last  fi>r  several  mooUiB 
without  occasioning  any  si>ecial  alarm  ;  but  cases  are  sometimes  seen  whcR 
the  condition  persists  for  one  or  two  years,  and  then  there  are  apt  to  be 
grerc  changes  iu  the  nutrition  of  the  patient.     While  the  mere  aocumula- 
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bile  in  the  system  does  not 


ai)pcar  to  produoe  serious  symptoms,  the 
ntantioD  of  bile  in  the  liver  for  a  t-ertain  Ifiifrth  of  time  may  produce 
gnve changes  in  this  viscus.  Tlio  smaHur  and  larfi;or  biliary  ducts  L)ot;ome 
diBteoded  by  the  pent-up  bile,  which  finally  may  infiltrate  the  liver-cells, 
tiiB  interfering  with  their  function.  Sometimes  the  pdl-bladder  is  dis- 
tended with  bile.  The  liver  is  at  first  iuerease«l  in  li'ixv,  froni  its  being 
fflkd  with  bile,  but  finally  becomes  atrophic.  If  this  pixxiss  cuntiimes, 
dntii  will  finally  take  plaw  with  syniptums  of  exhaustion  or  blutxl-jMtison- 
inir.  .Siich  tTiscs  are  rare  at  all  af^es,  and  are  not  so  TOiumon  in  children  as 
ill  wiiilts,  Sometimes  even  mild  cases  of  jaundice  may  suddenly  pivsent 
tvidi'Dws  of  blood-poisoning,  wliich  may  be  f'oUo\ve«l  by  death.  Fortu- 
nali'lv,  the  majority  of  (-ases  of  jaundice  seen  in  young  children  disajipear 
ilia  i'vvr  wci'ks  without  lesiving  any  st^rious  conseiiueiices. 

Treatment. — The  most  rational  treatment  of  jaundice  is  that  which  is 
.llBtd  at  its  <ause.  As  a  matter  of  fact,  liowi'vcr,  the  treatment  is  ot^en 
rily  empirical.  Whatever  the  rause,  certain  symptoms  are  usually 
praent  that  must  be  alleviated  by  tix'atment.  Persistent  constipation  ia 
one  of  the  eomnionest  of  the.se  9ympt4)nis.  In  making  a  choice  of  la.xa- 
tim,  tlK»se  which  act  upoti  the  lower  segment  of  the  Ixivvcl  often  do  well. 
Snail  d(/9es  of  alo«>s,  rhnliarl),  or  castor  oil  will  fulfil  tiiis  indietition. 
Drapt  which  act  by  irritating  the  diuHknum  or  the  u])pcr  jiart  of  the  small 

;ioe  are  apt  to  aggravate  the  trouble  in  the  c(uimion  cas(_'s  of  diHxlenal 
The  treatment  of  jaiuidice  tiiat  is  most  elicctnal  i.s  employed  in 
dei)ending  on  a  sulwicutc  inflammation  of  the  stomaeh  and  duo- 
iad  resolves  itself  into  treating  the  latter  conditions.  The  .saline 
Imtives  or  mineral  waters  are  Ix-st  useil  to  csiuso  a  suital)lc  action  of  the 
bwcU  wlicn  there  is  catarrh  of  the  duodenum.  Karlslmd,  Vichy,  Con- 
pfsw,  and  Kissingen  wafei-s  usually  act  well,  (irent  can'  must  l)e  exercised 
indict,  only  bland  and  casily-<ligcstL-<l  fotxl  l>cing  allowed.  All  fatty  articles 
ttiW  be  pcstrieted,  and  the  patient  kept  uixin  lean  meat  and  plain  vegetable 
M.  Sometimes  counter-irritation  in  the  shape  of  a  small  blister  at  the 
tf'ijtMtriura  ap|)oars  to  <lo  goiKl. 

If  there  are  no  marked  evidences  of  gastro-duodenal  inflammation, 
•Bort  vigorous  means  to  excite  the  secreting  functions  of  the  iute.stine  and 
itK'naisc  peristalsis  may  l>e  employetl.  Active  |)eristaltic  aetit.m  in  the  duo- 
Owiuin  may  Ik?  transmitted  to  the  bile-ducts,  and  tlitis  a  beginning  ubstrnc- 
Wfli  be  overcome.  Calomel,  rhulmrb,  aloes,  and  coloeynth  may  1m?  mentioned 
m  tliiit  ccmnection.  The  actimi  of  an  emetic,  by  forcibly  compressing  the 
uvcruid  bilenluet-s,  may  free  tlie  pas.sages  from  obstruction.  In  vigorous 
•Juldnen  ipecnc  or  a  small  dose  of  tartar  emetic  at  the  start  may  prove 
HOettciRl.  Alkalies,  particularly  the  bicarlwnatcs  of  siMlIurn  and  potiis- 
•Bia,are.  supposed  to  have  a  linuefyiug  effect  upon  the  bile  and  thus  to  f'l-ee 
w  ducts  when  they  are  o<xluded  by  a  thickening  of  this  secretion.     In 

cases  they  ajipc-ar  to  have  a  good  effect,  whatever  may  lie  their  nuide 
on.     Tincture  of  nux  vomica  may  be  combined  with  advantage  when 
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one  of  these  salts  is  prescribed.  Nitro-hydrochlorie  acid  is  highly  recoiD- 
meiided  bv  .sumc  authorities.  Henoch  claims  good  results  for  it  in  obstinate 
catarrhal  Jauudicx;. 

When  jaundict?  persists  and  resists  ordinarj'  treatment,  eflbrts  must  be 
directi-d  to  eliminating  some  of  the  bile  from  the  system  by  moans  of  the 
emuuctoriis.  This  is  to  l)c  done  by  the  kidneys  ami  eutancous  glands. 
The  mild  vegetable  diuretic**,  the  acetate  cjf  potassium,  and  various  mineral 
waters,  .such  as  seltzer,  have  been  reeonimcnded.  Frcrichs  advi.ses  that 
lemon-juice  be  given,  from  one  to  three  ounces  daily.  He  finds  that  it 
agrees  well  with  tiic  digestive  organs  and  excites  an  abundant  diuresisL 
The  skin  may  be  kept  acting  freely  by  warm  baths  and  by  having  pure 
flannels  worn  tt)  guard  agaiu.st  ciianges  of  tcnijKrature.  At  the  same  time, 
in  these  prolonged  cases  es'erj'thing  must  be  done  to  support  and  invigorate 
the  system,  so  as  to  obviate  as  much  as  possible  the  depressing  efi'ects  of 
the  ehola;mia. 

The  first  sign  of  improvement,  in  ca.se  of  a  favorable  issue,  will  be 
the  disappearance  of  the  biliary  e«.)loring-niatter  from  the  urine.  The  real 
aflcction  has  then  ceased,  altliough  the  skin  may  retain  its  jaundiced  hue  for 
some  time  longer. 
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The  affections  of  the  biliary  ducts  in  children  practically  resolve  them- 
selves into  an  infinninmtion  .secondary  to  a  like  pathological  condition  of 
tbe  gastro-intestinal  mucous  membrane,  as  the  lining  membrane  of  the 
duodenum  is  dinx-tly  continuous  with  that  of  the  bile-ducts ;  also  to  tiie 
owasioual  wiuideriiig  of  cnUr/.i>a  from  tlie  intestine  into  these  duet*i.  Dis- 
ease of  the  duets  produces  trouble  principally  by  leading  to  a  retention  of 
the  bile,  but  sometimes  the  liver-tissue  itself  may  be  secondarily  invoU-ed. 

CATARRH  OF  THE   BILIARY  DUCTS. 

A  catarrhal  inflammation  of  the  ducts  of  the  liver  will  present  changes 
similar  to  those  si-en  in  other  mu<x»us  membranes.  One  etteet  often  seen  M 
a  result  of  inflammation  in  this  part  is  a  collection  of  mucus,  oflen  t4ikin|; 
the  form  of  a  firm  plug,  at  the  opening  of  the  common  duct  into  tlie  dao- 
denum.  This  is  a  frequent  fans*-  of  the  complete  olwtruction  seen  in  these 
case.s.  An  ordinary  acut<'  catarrh  of  the  biliary  duels  usually  uiKlergtiCf 
complete  resolution  in  a  few  weeks  without  any  Ind  results  being  left  lio- 
hind.  If  the  inflammation  Ikmmuics  chronic,  certain  secondarj-  lesions  may 
develop.  A  thicrkening  of  the  ducts,  with  dilatation  in  places,  cnusetl  by 
the  ol)i*tmct<>d  secretion,  may  result.  Rarely,  uKxration  may  take  pla<r  io 
tJie  walls  of  the  ducts.  The  mucous  membrane  of  the  gall-l)ladder  mar  be 
the  seat  of  catarrhal  inflanmiation  and  the  ducts  not  be  involved.     Thin 
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laoe  from  thickeniDg  and  alteration  of  bile  that  has  remained  for  a 
tmig  time  stagnant  in  the  gall-l)Ia<]<ler. 

Etiology. — Sinee  in  tlie  large  majority  of  cuses  the  inflammation 
i^r[»l!>  bv  direct  c<.intiuuity  from  the  duodenum  into  the  conimun  duet,  the 
cBiwiw  producing  irritation  of  the  former  strueture  must  be  considered  in 
thi.<  oriimeoiion.  Acute  indigestion  iinxlueed  by  ovcrlnading  the  stomach 
willi  hII  kiiMJ;;  of  improper  f(.K»d  and  tlritik  will  stand  as  the  commonest 
caiwf.  Certain  infectious  diseases,  and  acute  or  chrouic  malarial  attacks, 
rnjiy  ntuse  enough  gastnxlufKk'ual  irritation  to  provoke  an  actual  catarrhal 
infltttiimntion.  These  affections  may  likewise  act  Jis  causes  of  catarrh  of 
tite  biiiurv  passages  by  inducing  a  In^rsemic  condition  of  the  liver  which 
18  ehiirol  in  by  the  ducts. 

Symptoms. — The  disease  is  apt  to   begin  with  various  digestive  dis- 
tiirlmiicos,  shown  by  a  coateil  tongue,  nausea  or  vomiting,  and  a  disinclina- 
tion to  lake  fiKid.     There  may  \k'  a  slight  fever  and  otlicr  symptoms  point- 
ing t<i  a  mild  catarrh  itf  tlic  stomach.     In  a  few  days  ttic  conjunctiva"  Ijcgin 
to  U'  tinged  with  yellow  and  the  urine  is  colored  by  biliary  pigment.    Soon 
»  tnarked  jaundice  develops,  and  the  faeces  lose  color,  assuming  tho  well- 
kcowu  day-like  api>earanec.     There  is  oflen  a  slight  eulargement  of  the 
livw,  which  projwts  a  little  below  the  ribs,  and  tlic  gall-bladder  may  like- 
wise be  felt  projei-ting  below  the  margin  of  the  liver,  assuming  a  sort  of 
p<^ar-sliajie,     Tho  jaundice  acc<;)m|)anyiiig  this  afFection  gcuertdly  lasts  two 
fr  iliree  weeks,  altliougb  it  may  not  disapjiear  for  two  or  three  mouths 
when  the  inflammation  of  the  duodenum  and  bile-ducts  is  severe  or  chronic 
-^1  fin't  there  is  tcndrTucss  on  [)ressure  over  tlio  rpigastriura  and  the  right 
by|K«chondrium.     When  tlie  iuHammatiou  of  the  ducts  is  secondary  to  con- 
g«55tivc  changes  in  the  hepatic  tissue,  there  is  less  digestive  disturbance,  and 
*he  jaundice  is  not  only  fainter  in  degree,  but  is  also  not  apt  to  last  so  long. 
■  Is  duration  will,  of  tniurse,  depend  upon  the  nature  of  the  original  hcpatio 
*Ji"it«irliauoe.     If  tho  gall-ltiaddiT  alone  is  the  scat  of  catarrhal  inflamma- 
tion, there  will  lx>  no  jaundice,  and  the  symptoms  in  general  will  be  very 
•ndistinct*     The  gnll-bliKliler  may  sometimes  be  mappeil  out  as  a  pyriforra 
•idling,  which  may  U'  the  seat  of  a  dull  pain. 

Diagnosis. — The  diagnosis  consists  in  recognizing  the  existence  of  a 
(ro-tluo<lcnal  cjitarrh,  or,  after  eliminating  this,  in  carefully  seeking  for 
npaffe<'tion  of  the  parenchyma  of  the  liver  that  may  induce  a  catarrhal 
*  nflnmmation  of  the  biliarj-  ducts. 

Treatment. — The  treatment  is  essentially  the  same  as  that  recommended 
'••ronlinary  jaundice  in  children. 


ROrND   WORMS   IN   THK    BTLE-DUCT.S. 

It  liap|>eiis  very  rarely  that  round  worms  find  their  way  into  the  biliary 
*"1s  and  j>ro<luce  grave  or  fatal  symptoms.  When  we  consider  the  active 
"dements  of  this  worm  and  its  tendency  to  invade  different  cavities,  the 
'«idcr  is  that  the  biliary  jiassages  are  not  oftener  invaded.     Although  the 
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worm  enters  by  the  conimun  duct,  it  is  usually  i'uuud  in  the  gall-bladder  or 
one  of  the  branches  of  the  Iiepatic  duct.  Cases  have  been  recorded  where 
a  worm  has  been  found  jmrtly  within  tlie  common  duct  and  j)artly  in  the 
duodeniira.  Several  worms  may  be  present  in  the  ducts,  aud  they  may 
tause  inflaniiiiation,  with  ol>stru<'tion  or  dilatation  of  the  jxassajjes.  Occa- 
sionally uloeratioii  niuy  result.  Frerichs  mentions  a  case  reported  by  Lieu- 
taiul  wheiv  a  Ijoy  of  fourteen  years  was  attacketl  with  fever  and  painful  dis- 
tciiticin  of  tlie  epigastrium  and  of  the  region  of  the  liver,  with  salivation 
ami  juuiidiop  ;  tiie  .stools  lost  their  color,  the  pulse  became  intermittent,  and 
dealit  took  pkct'  in  couvidsions.  At  the  autopsy  the  liver  was  found  to  be 
yellow  and  enlarged  ;  the  gall-bla<lder  was  distended  with  bile,  and  the 
(■(ininion  duct  wa.s  i)lockcd  uj)  by  a  ginKl-sized  round  worm,  while  large 
nnnilx-Ts  of  similar  wonus  were  found  in  tlie  stomadi  and  intestinal  canal. 
The  8ym])tom8  in  these  cases  are  t«o  obscure  to  warrant  a  diagnosis.  There 
may  be  acute  pain  in  tlie  epigastrium,  with  vomiting,  nnd  finally  convul- 
sions, fivjm  refle.v  irritation  of  the  filaments  of  the  hc|)atic  plexus.  As  the 
diagnosis  is  uncertain,  the  treatment  must  l>e  directed  to  symptoms. 

LNFLAMMATION    OF  THE   PORTAL   VEIN. 

Suppurative  pylephlebitis  only  will  1h3  (»nsidcred,  as  the  adhesive 
variety  occure  very  rarely,  if  ever,  in  early  life.  The  former  variety 
oct'urs  as  a  secondary  lesion,  resulting  from  suppuration  in  some  of  the 
organs  drainetl  l>y  tJie  portal  vein  or  its  radicles.  Ulcerations  of  the 
gastro-intcstinal  mucous  membraue,  resulting  from  inHummation  induced 
by  various  foreign  bodies' or  by  hard  masses  of  inipactt-t.1  fiecsil  matter,  may 
he  recognized  as  a  not  unusual  cause.  Pylephlebitis  njay  be  secondary  to 
inflammaticjn  or  ulceration  of  the  biliary  ducts.  Typhlitis  or  perityphlitis 
or  chntnic  jKritouitis  may  likewise  give  rise  to  sii|)jniration  within  the 
poital  vein.  Umbilical  phleliitts  in  uew-lxjru  inlaiit.-*  whose  mothers  arc 
si'ptic  may  spread  to  the  portal  system  and  set  up  inHammati<in  there. 

Symptoms. — Tlie  svniptonis  of  the  primary  morbid  condition  are 
usuallv  to  be  uot«l  before  the  signs  (.>f  intlaminatiou  in  the  vein  itself. 

Pain  in  that  jwrt  of  the  [wrtal  vein  or  its  branches  which  is  involved 
in  the  inflammation  is  the  first  lo<"al  sign  of  dislurlianee.  This  is  followeil 
bv  enlargement  of  the  liver  and  sphvn,  whicli  Iji't-onie  tender  on  pressure. 
The  pain  in  the  liver  may  be  due  to  a  geiiend  hciiatitis  or  to  the  formation 
of  abscesses  in  this  organ.  A  complete  (K-clusioii  of  tlie  splenic  vein  leads  to 
c«jnsi<lei'able  swelling  of  the  spleen  and  to  pain  in  the  left  side.  As  |»us 
lunns  in  tlic  portal  \ein,  there  will  be  chills,  fever,  sweating,  and  other 
hectic  symptoms.  The  patient  rapidly  emaciates,  and  exhibits  such  typhoid 
symptoms  as  low  delirium  and  somnolence.  Sometimes  Iwfoiv  there  are 
such  evidences  of  blo(»d-|)oisoiiing  there  may  be  vtimiting,  swelling  of  the 
alKlomen,  which  bwomes  extremely  painful,  and  other  signs  of  a  general 
peritonitis.  In  rnany  cast's  there  is  diarrliwa,  with  Ivilious  stools  that  may 
contain  a  little  blood.     Jaundice  develops  during  some  part  of  the  progress 
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of  the  disease  in  a  majority  nf  tlie  oiscs.  The  skin  and  urine  may  l)e  only 
iy  colored,  however.  There  may  be  some  remission  in  the  severity 
uf  die  symptoms,  but  the  disease  generally  reaches  a  fatal  termination  in  a 

few  wirlss. 

Diagnosis. — It  is  diffieult,  if  not  impossible,  to  make  an  early  diagnosis, 
fan  the  obscurity  of  the  symptDnis.  Attention  may  first  be  dii'ected  to 
WW  local  inflammation  and  sii])j)iii'ation  in  tlie  euiiree  of  the  ix>rtal  vein. 
If,  (iilldwing  this,  then'  is  severe  jmin  somewhere  in  the  eoiirse  of  the  vein, 
vrilh  rij;:or8  and  sweating,  more  or  let^s  niarlitsl  jaundiee,  enlargement  of  the 
and  spleen,  bilious  sto(jls,  and  rapid  failure  of  the  vital  jrowers,  the 
618  of  portal  pylephlebitis  ean  pretty  certainly  be  made.  It  must 
ibered  that  the  symptoms  may  finally  resolve  themselves  into 
■  blwit-p<iif!<)ning  and  general  iferitonitis. 

Prognosis. — The  prognosis  is  always  fatal,  unless  only  a  small  radicle 
of  tilt!  portal  vein  is  involved  in  the  inflammation. 

Treatment. — All  that  can  be  done  in  the  way  of  treatment  is  to  make 

thepaiient  as  cf>mf(jrtable  as  possible  and   to  treat  symptoms  as  they  arise. 

The  jiain  and  diarrhoea  may  be  relieved  by  opiates,  and  the  general  strength 

Mltaiued  as  long  as  }W3sible  by  the  use  of  a  nutritious  diet  and  stimulants. 

LITHiEMIA. 

Children  frequently  suffer  from  a  fhnetional  disturbance  of  the  liver 
tint  gives  rise  to  various  digestive  and  nen-ous  symptoms.  These  are 
wmilar  to  those  seen  in  adults  afTwtwl  with  litluemia,  and  the  priucijtal 
•ihjwtive  evidence  of  faulty  nutrition  will  be  found  in  the  urine.  The 
lis  coated  and  the  breath  offensive.     Constipation  is  usually  pn'sent, 

he  stools  are  |«isty  and  laekiug  in  bile.  There  is  an  unhealthy  appetite, 
•xuftimre  abuormidly  large,  and  the  children  have  a  pale,  sallow  a])pear- 
"""'.  Complaint  is  commonly  made  of  headache.  Young  cliildren  l»e<'ome 
*'"ttr»!mely  fretful  when  suffering  from  thi.s  affection.  They  wish  to  urinato 
f'wjucntly,  and  a  reddi.sh-pink  stnliment  of  urates  is  depositwl  in  the  eliam- 
WT-  .\memic  girls  arc  very  apt  to  become  litha;mic  Iwfore  or  at  the  time 
llwf  tiioy  Ix-gin  to  menstruate. 

Treatment. — The  first  object  of  treatment  is  to  get  the  bowels  a<:ting 
"twliirly.  A  few  small  d<i6es  of  calomel  may  be  first  given,  followed  by 
""id  extract  of  c-ascara  sagrada  or  aloes.  Nux  vomica  combined  with  an 
wkaii.  such  as  birtirbonate  of  potassium,  or  an  acid,  such  as  dilute  livdro- 
diiorir  ac'id,  may  then  be  administcnfl.     Go(k1  effects  will  of\en  be  had  by 

png  fntm  an  acid  to  an  alkali,  (tr  rice  verm.     The  child's  diet  should 
rfluvfully  regulatetl.     Too  much  meat,  as  well  as  an  excess  of  starchy 
'"'»,  must  be  avoided.     Pastry  and  sweets  must  all  be  cut  off.     Plenty  of 

1  Mir  exercise,  well-ventilatwl  rooms,  salt  l>aths  with  friction  of  tlic  skin, 
fill  kinds  of  lx;neficial  hygienic  measures  to  improve  the  general  health, 
"'"*'  If  cmploytd  with  advantage. 


ENLARGEMENTS  OF  THE  LIVER: 

THE  LIVER  OF  CHILDREN;  AFFEOTIONS  WHICH  SIMU- 
LATE ENLARGEMENT  OF  THE  LIVER;  CONGESTION 
OF  THE  LIVER;  FATTY  INFILTRATION;  AMY- 
LOID DISEASE;  HYDATID  DISEASE;  AB- 
SCESS; TUMORS  OF  THE  LIVER. 

By  J.  H.  MUSSER,  M.D. 


Affections  of  the  liver  occurring  in  chiklhootl  have  received  but  little 
notice  from  systematic  wTiters  on  tSie  (list'a-^us  of  this  period  of  life.  The 
literature  of  the  various  diseases,  therefore,  is  quite  scanty. 

The  reason  for  this  is  obvious.  The  liver  plays  an  important  physic 
l(^cal  part  in  the  gmwth  and  development  of  ehiklhoml,  but,  fortuuatelj 
is  not  often  tlie  seat  of  pathological  changes  during  that  period.  When  on 
recalls  the  etiology  of  livpr-disciises,  this  is  readily  understood.  Prac 
cally,  all  affections  of  the  liver  occ^urring  in  miult  life  are  due  to  babJ 
(sedentary,  gall-stones),  and  to  errors  in  diet  (fatty  liver,  congestions,  cirrh«>- 
sis,  singly  or  combine*!),  or  occur  soi'oiidarily  to  some  gmve  cachexia  or 
some  form  of  discjise  in  distant  organs.  These  causal  proces.ses  operate  over 
long  periods  of  time,  and  therefore  either  they  are  rarely  operative  in 
cliildho<"»d,  or  sufficient  time  docs  not  elapse  for  the  pathological  changes  to 
take  place.  Hydatid  disease,  in  countries  where  it  prevails,  occurs  more 
frc<|iiently  than  any  of  the  other  grave  att'ection.s,  and  is  the  only  exception 
to  the  statement  just  made. 

As  tlie  various  aifwtions  of  the  liver  are  rare,  it  does  not  fall  to  the  lot 
of  one  man  to  see  many  of  them,  and  hence  the  writers  on  diseases  of  chil- 
dnti  were  kmth  in  the  jiast  to  discuss  the  subject.  A  similar  hesitancy  lias 
existed  until  within  a  short  time.  The  growth  of  |wpulation  and  the  in- 
crease of  sptx-ial  hospitals  for  children  have,  however,  made  it  more  practi- 
oiible  for  single  obsen-ations  to  be  made.  The  accumulated  results  of  the 
mtux-  careful  olwtTvations  scattered  through  the  literature  of  mctlicine  form 
sulVicicut  data  for  intclligi'ut  writing  on  any  diseases  of  the  liver  incident 
U*— -or,  rather,  occurring  in — childhood.     This  literature  is  rendered  acccs- 
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mtie  by  the  growth  of  libraries  and  the  perfect  system  of  eataloguing  of 

tin;  Library  of  tlie  Sui^^eon-Geuerars  Offiet'  at  Wasliingtt^n.     Witliuiit  the 

flAjvaiita^s  one  derives  from  this  institution  it  would  Ix.-  un  herculi'an  task 

to  iK'rfurm  thorough  literary  work.     To  the  marvellous  growth  of  liter- 

utvn  and  the  readiness  of  access  to  it,  the  writer  is  indebted  for  any  de- 

nf  corapleteness  that  this  essay  may  possess.     The  wnrks  on  di.seases 

f  children  which  have  i)een  I'oiisulted  are  given  in  tlie  foot-note  on  this 

,'    In  addition,  special  articles  were  consulted,  reference  to  wliirh  will 

fuiind  af\er  each  individual  se<-tiou. 

The  lack  of  an  exact  pathology,  and  a  want  of  harmony  in  the  nomen- 

t-latore  of  hepatic  diseases,  have  also  been  great  obstacles  to  the  growth  of 

mx%\  aixurvAe  knowli>dge  of  hejwttic  diseases.     Hence  niueh  coui'usion  has 

existed  in  tiic  past  on  this  account. 

1  The  meet  frequent  dist«scs  of  the  liver  that  occur  in  childhood  cause 
enlarppracnt  of  that  organ.  The  importance  relatively  of  this  portion  of 
Uic siiijjctt,  therefore,  calls  for  a  rather  extendLtl  notice  of  the  various  dis- 
«as<9(>f  this  character,  a.s  well  as  for  preliminary  remarks  on  the  size  of  the 
livorand  its  anatomical  iflations  in  chikHiotxl,  especially  as  there  are  s<ime 
diffiTenws  in  this  jwriod  of  life  from  the  liver  of  adult  liie.  After  the 
intnidudory  remarks,  the  various  aff'(.<ctioi)s  which  may  simulate  an  en- 
lirgment  of  the  liver— or,  as  Murchison  .states  it,  may  cause  spurious 
mUrjfenient  of  the  organ — will  be  treated  of.  Finally,  the  affections  of 
tin;  liver  causing  enlargement  will  be  detailed  in  systematic  order. 


THE   LIVER  OF  CHILDREN. 

lu  another  portion  of  this  work  the  relative  proportion  of  the  weight 
"^  tbc  liver  to  the  weight  of  the  entire  btxly  during  the  various  jjeriods 
"f  life,  us  well  as  a  statement  rcgsirding  its  size,  is  given.  This  is  con- 
*<«iitly  referred  to  by  writers,  and  it  shows  tliat  the  liver  of  a  child  is 
"lui'li  larger  relatively  than  the  liver  of  an  adult.  The  ineresisetl  size  is 
l«rticularly  seen  in  the  left  lobe,  althougii  there  is  uniform  enlargement 
"f  (lie  right  lobe.     The  functions  of  tlie  liver  in  foital  life  cull  for  this 
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""'til,  J.  Li.<w|(;  St«iner,  J.;  Stewart,  James;  Underwood,  M. ;  Ungar,  E.  ;  Vidalain,  F. 
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424 


ENLAJKJEMENT8   OF   THE   LIVER. 


enlargement,  ite  meaning  is  well  undcrstotxl,  nn<l  it  is  explained  in  another 
jwrtion  of  this  section.  The  following  tabli',  taken  from  Birch-Hlrsrich- 
feld,  gives  the  percentage  of  weight  of  the  liver  in  infants  and  children 
relative  to  the  whole  body-weight.  It  indicates  in  another  form  tiie 
statement  made  above. 


* 


In  foetus  of  fhjtn  seven  to  eight  months 6.0  per  cent. 

"       "  "     eight  to  nine         "       5.0  " 

"   child  from  one  day  to  fuurtccn  days  old 4.2  .  " 

"      "     six  months  old 6.1  " 

"      "     one  year      " 6.8  " 

"      "     two  years     " 4M  *' 

'•      "     three  "        " 4  7  " 

"      "     four    "        " 4. ft  " 

"       "      five     "         " 4.0  " 

"      "     seven"        " 8.6  " 

"       "      nine    "         " 4.4  " 

"       "      ten      "         " 3.2  " 

II       11      eleven  years  old 3.8  " 

"      "      twelve     "       " 8.8  " 

"      "     thirteen   "      " 4.4  » 

"       "      fourteen  "       " 8.1  " 

"       "      Ufteen      "       " 4.0  " 

"  adults  from  nineteen  to  sixty  years  old 2.7  " 

Vogel  says  that  the  liver  of  a  new-born  child  weighs,  on  an  averag^ 
one  hundred  grammes,  but  that  of  a  child  sixteen  months  old  two  hundred 
and  fifty  grammes,  so  that  there  is  no  actual  diminution  in  weight  of  this 
organ  after  birth. 

The  size  and  shape  of  the  liver  are  ascertained  during  life  by  |>al{)ation, 
insj)ection,  and  jieirussion.  In  health  on  inspection  the  right  side  docs  not 
materially  differ  from  the  left,  and  in  cliildh<xKl  only  do  we  kam  of  the 
normal  liver  and  its  position  by  an  unwontwl  fulness  in  the  e|>iga.strium. 
This  is  most  niarkeil  when  the  child  is  the  subject  of  a  wasting  disease 
which  does  not  cause  any  change  in  the  size  of  the  liver.  Such  falneas, 
with  increased  dulness  on  [HTCussion,  a.s  will  be  indicated,  has  l)een  taken, 
as  tile  writer  has  seen,  for  an  abnormal  swelling  or  tumor.  In  children 
sometimes  on  ])alpation  the  border  of  the  liver,  which  in  health  is  an  inch 
bt^-low  the  margin  of  the  ribs,  can  be  dete<'tetl.  The  difficulty  in  feeling 
the  edge  is  due  to  the  usually  tense  and  fully-disteudcd  aUlomen  of  child- 
hood. IJy  inspecti(»n  aided  by  palpation,  movement  of  the  liver  can  often 
be  disccrnwl.  It  is  to  be  remerabere«i,  as  an  important  diagnostic  point,  that 
the  liver  descends  on  normal  or  fidl  inspinttiou  and  ascends  in  expiration, 
on  account  of  the  action  of  the  diaplintgni. 

It  is  by  percussion,  however,  that  we  most  ac<;urately  define  the  bordera 
of  the  liver,  and  hencv  its  size  and  sha|>e.  By  this  means  in  the  right 
mammary'  line  the  upi)cr  border  of  the  liver-dulness  is  found  to  begin  in 
tile  fifth  interspace  ;  at  the  right  sternal  lH>nler,  in  the  same  interspace;  in 
the  axillary  line,  at  the  seventh  rib;  and  in  the  mid-sotpular  line,  at  the 
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ninth  rib.  This  repi-eseuts  the  uppermost  limit  of  tlie  livcr-dulucss  on 
strong  percussion,  while  the  superficial  line  of  dtihioss  on  liglit  jK'rinissiou 
\v<julfi  iK'gin  half  an  inch  to  an  inch  Ih'Kjw  tlic  |»o.sitioii  indicatwl.  In  the 
mwlian  line  of  tlie  sternum  the  upjter  Imi'iler  of  the  left  lobe  begins  at  the 
articulation  of  the  xiphoid  cartilage  and  extemts  to  within  an  inch  of  the 
umbilicus.  The  up|)er  bonk-r  of  the  left  Iol>e  (".innot  well  be  distinguished, 
because  of  the  continuance  of  (Sirdiiu^  and  hepatic  duluess  in  tliis  region. 
As  indicated  when  sjjeaking  of  jmlpation,  the  h)wer  border  of  dulness  of 
the  right  lobe  extends  Inflow  the  margin  of  the  ril)s.  Very  frefjueiitly  this 
is  difficult  to  determine  it)  children,  on  account  of  the  flatulent  aJKlomeu. 
It  can  Ixj  determinctl  accurately  only  by  light  percussion,  while  the  op}W)site 
degree  of  force  is  necessary  to  develop  the  np]K'r  line  of  hepatic  dulness. 
It  is  to  be  remcmlKTcd  that  the  line  of  dnliicss  of  the  upper  bonier  is 
arclutl,  the  highest  jwint  being  in  the  middle  of  the  axilla. 

An  enlargement  of  the  liver  is  ascertained  by  the  al>ove-Doted  methods, 
and  the  nature  of  the  enlargement  is  inferred  by  their  means,  as  well  as 
by  the  use  of  the  aspirating-neetlle,  by  which  enlargements  due  to  solid 
growths  are  distiuguishctl  from  enlargements  caused  by  fluids. 

When  the  right  lolx'  is  enlai^etl,  on  insjx'etion  the  lower  ]mrtion  of  the 
thorax  on  that  side  is  seen  to  be  much  moix-  distended  than  the  correspond- 
ing jwrtion  of  the  left  side,  while  if  the  left  lobe  is  involved  the  epigas- 
trium is  full  and  swollen.  The  lower  iMirder  of  tlie  liver  can  often  be  seen, 
but  its  limits  may  be  accurately  defined  only  by  }>alpation. 

By  percussion  enlargement  of  the  liver  is  detected,  and  by  the  same 
means  it  is  determined  wlietlier  the  enlargement  is  uniform  or  is  more 
marked  in  one  jMirticalar  dinvtion.  Thus,  the  enlargement  may  be  chiefly 
upward,  extending  as  high  as  the  third  or  even  the  second  rib.  A  cyst  on 
the  convex  surface,  or  an  al>scess  in  this  position  in  the  right  lobe,  or  a  new 
formation,  may  cause  an  increase  upward.  Under  such  circumstanix's  the 
respimtion,  of  course,  is  much  interfered  witli,  and  hence  there  is  more 
movement  of  the  unaffected  side.  Increase  of  dulness  downward  is  found 
when  there  is  a  imifomi  enlargement  of  the  organ,  as  in  the  fatty  or  amy- 
loid liver,  when  neoplasms  are  situated  along  or  near  the  lower  border  of 
the  liver,  and  when  a  hydatid  cyst  develops  within  the  body  of  the  liver. 
In  these  affections  the  upper  border  is  not  usually  changed,  except  in  amy- 
loid disease. 

J  Irregular  enlargement  is  generally  due  to  a  hydatid  cyst,  and  under 
such  circumstances  the  dulness  is  either  directly  upward  or  directly  down- 
wai"d.  As  jwinted  out  by  Wanl,'  it  is  important  to  i-emcmbor  that  enlarge- 
ments of  the  liver,  however  much  they  may  extend  beyond,  chiefly  occupy 
the  normal  site  of  the  organ,  and  that  the  usual  outline  of  the  liver  may  be 
trace<l.  Moreover,  such  enlaigements  follow  the  movements  of  the  dia- 
phragm in  fidl  respiration  chiefly. 


>  Quain'g  Dictionary  of  Medicine. 
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AFFECTIONS  WHICH  SIMULATE  ENLARGEMENT  OF  THE  LIVER. ^ 

Congenital  malformation  of  the  liver,  ami  dist-ase  of  the  structures  or 
organs  within  the  thorax  or  abdomen  adjait'ut  to  the  liver,  frequently  simu- 
late enlargement  of  tliat  organ.  Murehi.Hui  and  Fn-riehs  particularly  call 
attention  to  a  large  numlwr  of  such  conditions,  and  other  systematic  writers 
dwell  upon  the  subjet^t  as  seen  in  adult  life.  Many  similar  conditions 
obtain  in  cbildiiofid,  some  of  whicli  will  be  referred  to. 

1.  Congenital  Malformations. — Unusual  changes  in  form  of  the  liver, 
sometimes  found  at  Itirtfi,  are  such  as  to  simulate  enlargement  of  the  whole 
organ.  This  is  seen  jmrtieularly  when  the  liver  has  assumed  a  quadrangular 
or  rounded  shape,  the  area  of  dulness  Ix'ing  increa.scd  verj*  much  in  a  ver- 
tical direction.  Birch-Hirschfeld  refers  to  a  ca.se  olwerved  by  him  of  enor- 
mous enlargi-ment  of  the  liver,  symmetrical  in  form,  so  that  the  left  lobe 
corresivuided  to  the  right  in  form  and  size,  on  account  of  congenital  aljsence 
of  the  spleen.  Such  abnormal  development  must  be  remembered,  and  is 
spoken  of  here  for  convenience,  as  it  simulates  an  enlai^ment.  In  cases 
of  congenital  diaphragmatic  hernia  the  liver  may  Ihi  found  iu  the  right 
pleural  sac,  and  hence  simulate  an  enlargement  upward.  Congenital  mal- 
formations which  simulate  etdargement  may  l»e  susj)ected  iu  the  absence  of 
any  symptoms  of  heftatic  disca-sc,  iu  the  aljsence  of  any  conditions  which 
may  cause  other  forms  of  spurious  enlargement,  and  where  the  iucreajied 
dulncse  has  existwl  from  early  life. 

2.  Rickets. — In  rickets  the  shape  of  the  chest  may  cause  the  liver  to 
assume  such  a  }K>8ition  that  its  area  of  dulness  may  be  increased  and  its 
edges  l)e  felt  far  lx>low  the  margin  of  the  ribs.  Moreover,  transvenw  com- 
pression of  the  liver  by  the  ribs  is  likely  to  csuise  a  depression  of  its  .surface 
and  elongation  of  the  visions  in  the  vertical  direction. 

Disease  of  the  vertel)rR;  often  leads  to  such  trausjHJsition  of  the  thoracic 
and  alxlominal  organs  as  to  make  it  almost  ini|M)ssii)le  to  hx^ate  them  exactlv. 
The  normal  scat  of  the  liver  is  often  changed,  and  enlargement  may  be 
Biniulated. 

Pseudo-enlargement  of  the  liver  must  nf)t  be  confounded  with  the  en- 
largement which  some  writers  hold  to  be  actually  present  in  eases  of  rachitis. 
Jenner,  Dickinson,  Parry,  and  others,  in  their  masterly  articles,  lay  great 
stress  u|»on  eidargcment  of  the  liver  in  rickets.  Cheadle '  diM-s  not  believe 
that  enlargement  is  causetl  by  this  aflection ;  while  Fagge,  Gocxlhart,  and 
Grce  regard  any  enlargement  which  may  Ik*  present  as  a  result  of  previous 
cachexia,  apart  from  ricket.s.  Tiie  first  writer  thinks  the  enlargements  that 
tKvur  arc  found  only  in  those  forms  which  are  modified  by  syphilis.  He 
does  not  consider  the  matter  st>ttled  by  any  means. 

3.  Cbest-Diseaaee. — In  children  enlargement  of  the  live 
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IMbv  pleural  effusions  or  pneumothorax  of  the  right  side,  and  by  {leri- 
anliil  cflfuaionB  which  push  the  liver  downward. 

Pleural  effusions  are  more  likely  to  be  tai<cn  for  enlargement  of  the 
liver  becau'.e  they  ofteu  develop  latently  and  without  symptoms  referal^le 
to  the  luug8.  The  difficulty  in  distinguishing  a  pleural  effusion  from  an 
enlurffi-ujent  of  the  liver  is  great,  l)ecause  the  duluesa  of  eacli  is  continuous. 
T*t  guide  us  in  the  detection  of  a  pleural  effusion  the  following  physical 
signs  may  be  of  service.  In  a  pleural  effusion  there  is  uniform  bulging  of 
thpside.  Tile  up|>er  Iwrder  of  duluess  of  an  effusion,  if  not  tfx>  large,  may 
be  jnovalile.  The  line  of  duluess  is  S-sim[>ctl  (Garland)  if  the  effusion  is 
Mil,  and  horizontal  if  it  reaches  two  inches  above  the  nipple  (Gree).  The 
livfr  (liics  not  ascend  and  dt^«nd  synchronously  with  tlie  respiratory  move- 
iiK'nls,  ill  («se8  of  pleural  effusion.  Finally,  tlic  upiver  line  of  dulness  of  a 
[Jcurai  effusion  changes  with  the  position  of  tiie  ]iatieut. 

HqMtie  enlargement  causes  eversioii  of  the  lower  costal  cartilages,  which 
is  Dut  seen  iu  jileural  effusions.  A  (lepres.sion  may  l)e  seen  between  the 
lower  margin  of  the  ribs  and  the  upi>cr  surface  of  the  liver  when  tliat 
orpin  is  pushed  down  by  a  large  pleural  effusion.  The  use  of  the  aspi- 
nit(ir  is  often  necessary  to  distinguish  between  the  two  cfinditions. 

Till-  well-known  pliy>fi«il  signs  of  pneumothorax  serve  to  distinguish 
lluit  affection.  In  emphysema  of  the  lungs  the  liver  may  be  di8]ilaced 
'lownwanl.  In  childhoiKl  the  rickety  clK-st,  and  the  transverse  groove 
whidi  frequently  acc<jmpauics  emphysema,  give  physical  signs  which  apjiear 
lo  iodicate  an  enlarged  liver. 

The  rational   symptoms  of  dyspnoea,  of  cough,  and  of  chest-pain  are 

nguishing  features  of  the  thoracic  diseases  just  indicated. 

lie  physital  signs  of  jKTicardial  cHusiou  and  of  dilated  heart  are  suffi- 

Wndy  well  known  to  require  reference  only.  Of  course,  to  distinguish  true 
«ilargemcut  of  the  liver  from  the  affections  just  indicated  one  must  weigh 
lliobistnry  of  the  case  ami  tlic  origin  and  nitKlc  of  dcvdoiuncnt  of  the  dis- 
**,  as  well  as  consider  the  rational  symptoms  and  pliysical  signs. 

Hydatid  disease  and  abscess  of  tlie  liver  arc  frequently  complicated  by 
"1*  presence  of  an  effusion  in  tlie  pleura,  either  serous  in  character  or  con- 
tuiiiD);  pus.  Fre«quently  tlie  liver-aflection  had  not  been  thought  of,  and 
hpftop  when  an  empyema  or  a  [ileum!  effusion  is  dctc<rtcd  the  condition 
"f  the  liver  must  be  inquired  into.  Tiie  nnxle  of  onset  t>f  the  disease,  and 
"•*  prfflcnce  or  absence  of  disease  of  other  organs,  as  lieart-discase  or  renal 
p,  which  might  cause  an  effusion,  must  he  c<jnsidere<l.  The  tendency 
^tn  mipyenia  to  lx»ctime  localiztxl  and  cause  a  swelling  which  may  appear 
*"  be  piiiiuecteil  witii  the  liver  must  Ite  remembered. 

4.  A  collection  of  fluid  between  the  up|K;r  surface  of  the  liver  and  the 
''••plimgni  may  simulate  enlargement  of  the  liver.  The  liver  is  pushed 
'"'Wiiward,  and  hence  the  area  of  duluess  is  increased  in  that  dirwtion. 
'I'wcisses  and  encysted  colloctions  of  serous  fluid  between  the  liver  and  the 
;in  have  been  described  by  many  authorities.     Murcliison  details 
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an  interesting  example  of  this  condition  in  a  boy  aged  ten  years,  in  whom^ 
aAcr  an  atta<'lv  of  scarlet  fever,  a  tumor  was  found  Utlnw  the  right  rilw, 
which  inrrc!iso<l  in  size  without  cau.'iing  any  pain.  Tiie  globular  tumor 
in  the  right  liyiweiiondriuni  extended  three  inches  beluw  the  level  of  tlie 
umbilicus.  It  measured  six  inches  over  its  convexity  vertically,  and  si* 
and  one-half  inches  trunsver^'ly,  and  the  circumference  at  its  liase  was  four- 
teen iui-hes.  Tlie  cartilages  of  the  hivver  right  ribs  were  slightly  everted, 
and  the  girth  here  was  one-fourth  inch  more  than  on  the  left  side.  The 
tumor  was  painies?i,  and  distinctly  fluctuating  tiiniughout,  and  there  was  no 
induration  at  its  l>ase.  The  ligiit  of  the  sun  or  of  a  candle  wa-?  distinctly 
transmitted  througii  it.  When  the  {Mitient  coughed,  an  impulse  was  co»« 
veyed  to  the  tinnor,  and  wiien  he  lay  on  h\»  imck  a  portion  of  the  tumor 
seemed  U>  disapjRar  i»enciitli  the  ribs.  The  tumor  was  also  largest  when  he 
sat  up.  TiicR'  was  clear  vesicular  brtathing  at  the  base  of  the  lungs,  which. 
descctidctl  to  the  norma!  level  both  anteriorly  and  j>osteriorly.  The  lower 
e<lgc  of  the  liver  could  not  Ik;  felt  through  the  tumor,  which  desj-ended' 
slightly  OD  the  patient's  taking  a  deep  ins[)inition.  There  was  tympanitie 
permission  noted  lietween  the  tumor  and  the  right  kidney.  The  boy's  gen- 
eral health  was  good. 

The  tumor  wiis  as|iirated  four  times,  and  sero-pus  withdrawn.  After 
the  fourth  ptincture  the  tumor  opened  spontaneously,  and  frt)m  it  a  clear 
viscid  fluid  coiitiuncd  todisrjmrge  for  one  mouth.  A  jrrolie  could  be  passed 
thr«Kigh  the  ojjeniug  inwanl  and  downwaitl  and  outward  beneath  the  ab- 
dominal wall  to  the  e^cteut  of  an  inch  and  a  half,  but  upward  beneath  the 
ribs  and  above  the  liver  to  fully  three  inches. 

Briglit  rcconls  a  (ase  of  large  abscess  between  the  diaphragm  an<l  the 
liver,  which  i)nKhicwl  apjMirent  enlargement  of  the  liver.  To  detennine 
the  actual  prcwi-nce  of  scrimi  or  pus  in  this  region,  aspiration,  of  course, 
is  necessary,  and,  indeecl,  unless  it  is  iwrformetl  a  diagnosis  cannot  well  b^ 
made. 

5.  Affections  of  the  abdominal  viscera  may  cause  spurious  enlat^;e-' 
mcnt  of  tlie  liver.  Under  thi'se  circumstatices  the  liver  is  pushed  upward 
and  the  enliirgement  is  ntititl  iu  that  direction.  In  cases  of  ascites,  either 
genend  or  localized  in  the  right  hy|M>chondriac  region,  an  apparent  enlarge- 
ment is  oih'n  sitMi.  Wiieu  tlie  alHlominal  cavity  is  fillwl  with  fluid,  so  that 
tiie  dultiess  is  continuous  with  liver  duluess,  the  exact  position  of  the  liver 
can  often  be  determined  by  having  tl»e  }>atieat  lie  on  the  left  side.  The  gen^ 
era!  increase  of  dultiess  over  the  alulonien  would  put  one  on  his  guartl ;  Imt  a 
collection  of  fluid  is  often  c<tnfin«{  by  mlhesions  to  one  portion  of  the  abtlo-, 
men,  as  the  right  side,  and,  its  duluess  being  continuous  with  the  hepatie 
duluess,  to  distinguish  it  is  very  difficult.  The  occurrence  of  fluctuatioai 
may  ai<l,  while  the  change  of  the  normal  outline  of  tlie  liver  and  the  ab- 
eence  of  movement  on  in8]>iration,  with  a  history'  of  {H'ritonitis,  es{)ecially 
the  tulKTcnlar  form,  would  indicate  on  eneyste*!  collection  of  fliu'd. 

Ttiinors  ()f  the  ovary,  the  uterus,  or  the  omentum  in  children  rarely,  if' 
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crer,  (suae  an  appareat  enlargement  of  the  liver  by  growing  upward  in 
ipimiiition  to  it.  Tumors  of  tiie  riglit  kidney — Siirrtima,  enee|jhaloiil  cancer, 
aiiJ  rj'sitic  disease  of  that  organ — iimy  grow  upwaitl  in  eontact  with  the 
tiiriiKjeof  the  liver  and  cause  an  increa-ned  area  uf  diduess  continuous  witli 
tint  of  the  liver.  Moreover,  by  paljvatiuu  the  lilgo  of  the  liver  cannot  well 
be  ili«inguisho<l.  MureliiscMi  thinks  the  fingers  ran  usually  be  iiisertwl 
Ijctwwu  the  ribs  and  the  up|K-r  jwtrt  uf  the  renal  tumor.  Others  athrm  that 
irJeir  space  on  percusdion  over  a  reual  tumor,  indicating  the  presence  of  the 
lui^intt'stiue,  can  Ijc  found.  The  renal  timior,  moreover,  does  not  ascend 
uxi  (lestx-nd  with  the  respiratory  movements;  it  ]«ir1al<09  Sftniewbat  of 
llK$liapp  of  the  kidney,  aud  is  rounded  on  everj*  side  (Jenner). 

A(xnininlatiou  tif  fiwes  in  the  tninsverstf  colon  in  adults  is  a  condition 
difficult  to  distinguish  from  enlargement  of  the  liver.  In  cliiiiircn  sirch 
hiiimulation  oceurs  very  rarely,  and  can  possibly  Ikj  detected — or,  rather, 
.  JMntitJ — by  its  asscx-iafion  with  constipation  anil  witii  spusminlic  colicky 
fAu,  if  the  bowels  are  obstructed.  Of  course  the  well-kntiwn  rule,  that 
the  nature  or  chanu-ter  of  a  tumor  within  the  alMlomen  should  not  be  pro- 
DoUBcrd  upon  until  a  purgative  has  been  suiministeretl,  holds  good  with 
lumore  in  childhood. 

6.  Some  inflammatioDB  of  the  abdominal  walls  may  cause  a  tumor 
whidican  be  told  with  diHiculty  from  one  due  to  an  inihunmatory  enlarge- 
ajatof  the  liver.  Freipiently  in  chihllKHMl  an  al)S(X»s  in  the  walls  of  tiie 
"■BoiBcn,  in  the  epigastric  or  the  rigiit  liypnciiondriac  region,  devclo])s 
•Wiy  and  exhibits  signs  not  unlike  those  of  an  abscess  of  the  liver.  Per- 
flRMoii  (aunot  well  define  the  area,  on  account  of  the  tenderness  aud  jKun  ; 
■I  iofianied  area  is  more  tense  and  fixed  than  a  .similar  area  connected 
*itb  the  liver.  In  these  latent  absttfsses  the  constitutional  symptoms  are 
"•marked  than  in  abscess  of  the  liver. 

Tlie  writer  saw  a  luse  of  a  child  two  years  old  with  an  acute  ix-Uulitis, 
*itli  ^tppuration,  in  the  hepatic  region,  which  preventwl  the  usual  exami- 
■"tiiiii  of  the  liver  from  U'ing  made,  and  hence  jxTmittctl  of  the  surmise 
iliat  the  abscess  originatitl  in  tiie  liver.  The  imnuHliate  sujK'rfieial  in- 
animation, without  antecedent  kx^al  or  general  symptoms  of  hepatic  origin, 
'^''•nirtcruEed  the  alweess  in  the  alxlominal  walls. 

•Murchison  calls  attention  to  tlie  r.ire  occurrence  of  phantom  tumors  of 
"«.' alJomen  in  childhooil  which  may  simulate  an  enlarged  liver  and  most 
frwiucntly  a  hydatid  of  the  liver.  A  girl  eleven  years  of  age,  of  healthy 
*|i)K>raDee,  presented,  two  years  prior  to  crmsulting  liim,  a  tumor  in  the 
*f<g>strinn),  which  increased  for  a  year  and  since  tlicn  had  been  stationary. 
^Iiad  some  dyspepsia,  but  no  jmin.     A  prominent  rounded  swelling  ex- 

Biug  from  the  lower  end  of  the  sternum  to  below  the  umbilicus  was 
1,  and  appeared  to  be  due  to  contraction  of  the  recti  mus<'lcs.  It  was 
'"f  the  mo«t  [jart  dull  on  percussitm.  Its  surface  was  smootli  aud  elastic, 
""t  not  fluctuating.  Over  the  ensiform  cartilage  the  slighti'st  pressure 
"siiwl  pain-     The  size  of  the   bulging  varied  slightly  accoixling  as  the 
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to  it.     Under  anaesthesia  the 
when  the  effec-ts  of  the  ehloro- 
trwtmeut  for  a  long  time,  it  gnd- 
tbe  patient  was  in  excellent  health. 

OF  THE  LIVER. 

If  b*  active  or  passive.    Active  congestion,  or 

eating.    It  may  become  jMifliologic-al 

ibraiie  of  the  stomach  by  Htirnnlating 

tke  Cret  Etagc  of  an  abscess  of  the  liver,  ami 

diseases.     Under  the  influence  of  high 

colwgement  from  congestion  is  said  to  take 

siarlet  fever,  typhus,  and  cholera  are  the 

■  sooood.irA-  a(Tc\'tion,  and  is  caused  by  anything 
of  Mood  into  the  a.-<cendiiig  vena  cava.     Hcart- 
wbidi  interfere  with  tJie  pulmonary  circulation  are  the 
•  stasis  of  blood  in  the  liver  Ix'ing  produtxxl. 

P^^Hv  aps  hr  ku  spen  in  the  a^|)hy.\ia  of  the  new-born  a  congestion 
^^■«  »  l»  «an»  a  bloody  exudation  on  the  surface  of  the  liver,  and 
■— i^—  «f  Uciod  therefrom. 

— In  active  congestion  the  liver  is  enlargwl,  tiir  cajv- 
H«  snrtace  red.  On  section,  bright  nil  IjIockI  oozes  abiin- 
cat  surface,  and  the  vessels  are  distended.  The  wntral 
«f  dvaewi  are  not  distinct, — indeed,  may  be  scvn  with  difficulty. — on 
■ftaf  tlv  fiilnc**  of  the  other  vessels  and  the  pressure  upon  the  ccn- 
bythemnvdwl  cells.  The  stnicturc  of  the  liver  is  firmer  than 
it  kaM.  «ntil  a  atusidcrablc  oozing  of  blood  takes  place.  The  hvjvnpmia 
k  «Milkm  tkrotigliout  the  liver,  except  M'hen  it  precctles  the  formation  of 
M  rfwfirr.  in  which  case  it  is  localized,  and  in  some  eases  of  al)sc«-.ss  of  the 
livtr  wtr  aras  diflvreat  arcHs  of  hyi^rsemia  which  arc  doubtless  the  first 
^^|Ms  of  •  commeiieing  abscess. 

^^^Plw  liver  of  passive  hyprarmia  is  much  eidarged, — more  so  than  in  the 

VvttlMltnneot  of  active  congi-stion  ;  its  surface  is  often  irregular ;  the  cajisnle 

isdall,  aixl  of^cn  inflame<l  in  dcdned  nrea*<.     The  liver  is  firm  on  pressure 

•ad  jrrits  on  scrtion.     Its  ailor  is  dark  re«I,  and  <lark  bloo<I  oo««  fmm  the 

tnt  Mirfaot.     The  central  veins  are  enlarged  and  dark,  and  are  surrounded 

hv  a  «i»i>e  of  gray  or  yellowish  color.     The  well-known  nutmeg-apjK-arantT 

is  thus  pniduivil.     Tiiere  is  frequently  an  overgrowth  of  ixjunoctive  tissue 

which  cauMS  the  firm  structure  of  the  liver.     Often  the  organ  is  twice 

rec  times  Its  normal  size.     Generally  there  is  some  obstruction  of  the 

low  of  bile,  and   tlic  nmoons  mrmbrane  of  the  ducts  is  swollen  and 

«ong(«t«d. 

Symptoms. — Active  congt-stion  of  the  liver  is  said  to  be  accompanied 
^R-ith  sthenic  constitutional,  and  pronounced  local,  symptoms.     A  chill,  fol- 
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I bf  Aver  which  rises  to  104°  F.,  with  gastric  dishirbanoo,  headache, 
ffliH  delirium,  and  occa^^ionally  convulsions,  may  occur,  apart  from  hepatic 
symjiiomft.  Locally,  in  atldition  to  increase  in  the  size  of  the  liver,  the 
br[«lic  region  is  tlie  !>«?at  of  pain,  and  of  tenderness  on  pressure.  The  child 
lie  on  the  affected  side,  with  the  limhs  drawn  up.  Vomiting  is  a  quite 
(nmiDOD  symptom,  and  is  often  most  olwtinate.  It  is  not  necessarily 
liilious.  The  fever  alxites  at  the  end  (if  iurty -eight  hours,  but  tlio  jyain 
iwl  toudcrncss  continue.  The  general  symptoms  are  relieved  and  the 
lw«l  ones  amelionited  by  free  action  of  the  bowels  and  l)y  free  pci'spira- 
tion.  We  are  not  familiar  with  the  state  of  the  urine  during  au  attack  of 
irtivc  congestion  of  the  liver. 

The  syntptonis  ju^t  indicjited  are  so  marked  and  are  so  indicative  of 
linal  Inflammation  tiiat  I  fi-ar  most  c-ascs  of  active  congestion  of  tlie  liver 
unmilly  cases  of  pcrihejKititis.  This  is  all  the  more  likely  if  the  attacks 
«wir  in  a  syjjhilitic  or  in  a  tubercular  subject. 

Till-  symptoms  of  jMussive  hyi)cra>mia  of  the  liver  are  twofold,  and  arc 
Joe,  firvt,  to  the  cause  of  the  passive  hyperteraia  (affiftions  of  the  heart  or 
'l|Hp),  and,  second,  to  the  enlargc<l  liver  and  the  meclinnical  effetrts  of  such 
^thfRitni'iit.     The  first  class  of"  symptoms  nrx'd  not  be  dcs<"ril)ed. 

Of  thcse^'ond  chtss,  uniform  increase  in  the  area  of  dnlness  of  the  liver 
i«  fuumi.  On  pal|>ation,  the  edges  of  the  liver  can  be  fbit,  smooth  and 
raimitil,  as  far  down  as  the  umliilicns  in  the  median  line,  and  alnmst  to 
tiKilitim  in  the  nii>pIe-Hne.  The  enlarged  liver  may  cause  markwl  enlarge- 
iwit  of  the  lower  part  of  the  thorax  and  the  upper  half  of  the  aMomen. 
^illillic  enlargement  of  the  liver,  (he  spleen  is  likewise  increased  in  size; 
tliPii|)|K>r  half  of  the  alxlomcn  is  distended  and  its  surface  regular.  .\b- 
iliiiniiml  ilistention  becomes  very  great  when  ascites  takes  place.  It  is  im- 
piwihlc  to  trll  whether  the  ascites  is  due  to  the  primary  lesion  or  to  the 
STuwlnrj-  change  in  the  liver.  After  the  development  of  ascites,  and  pos- 
^l)lv  friTO  the  same  cause, — that  is,  contraction  of  tlie  liver, — the  external 
»'»ii>tniiial  veins  may  become  much  enlarged. 

In  the  conrsc  of  pulmonary  disease,  and  in  cardiac  disease  when  failure 
w  «mi|K'nsation  occurs,  the  liver  bc<'omes  the  scat  of  j)assivc  congestion. 
I"  addition  to  the  indications  shown  by  the  heart  and  lungs  and  the  phys- 
"al  signs  of  enlargement  of  the  liver,  gastro-iutcstinal  symptoms  arise. 
TIm»  51,1)1  ptoms  are  due  to  secondary  congestion  of  the  miieoLis  uK-nibfane 
nf  the  alimentary  tract.  The  tongue  becomes  furre<l,  the  appetite  is  lost, 
v'lBiiting  may  or  may  not  w'cur,  flatulent  dys|icpsia  is  marked,  and  the 
^■''Il-lcnown  symptoms  of  intestinal  dysix-psia  arise.  The  l>owcls  are  ir- 
'"gfllir,  and  in  the  later  stages  the  stools  are  light  in  color  and  show  the 
«l*"n(v  of  bile. 

With  the  onset  of  the  enlargement  the  face  is  ssiid  to  become  more  sallow, 
"•■w  fn-qnently  the  iHjnjunctiva;  are  tinged  yellow,  while  a  general  jaundice 

f «i|H'rvene.     Of  course,  if  the  duration  is  sufficiently  prolonged,  as  is 

•lly  the  case,  the  symptoms  of  gastro-intcstinal  catarrh  may  arise  aud 
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homurrliag(>8  frum  the  8tomach  or  bowels  take  place.  Jaoobi  refers  to  th^ 
froqutnt  aliseut'c  of  symjitoins  nf  clirouic  hypei-seiuia  except  sliort  and  trou». 
blcsonie  breatliiu^  nl'U-r  nuals  or  exertion.  A  dirty-gi-eeiiisli,  jtale  hue  oft 
the  skiu,  ami  the  almost  (edematous  puffiuess  arouud  the  eyes,  are  seldoinl 
wanliiijr.  He  relere  to  the  obs<Tvutii>iis  nf  Batteit*by,  who  calls  attention  toj 
tlic  i-ouditioii  of  the  hurmus  nieiiibiiiiie  (iC  tlie  ^totiuK-h  by  whieli  a  morbid^ 
over-secrctiou  leads  to  a  voracious  appetite  known  as  "  pica."  The  latterj 
writer,  quoted  extensively  by  Clitircliill  and  many  others,  oKservetl  sixteeai 
cases;  and  Jive  out  of  eleven  diwl.  The  age  varied  from  under  one  year  to! 
seven  years.  The  symptoms  do  not  indicate  clirouiv  he])atic  congestion,  ad 
it  is  nndei-stoixl  at  the  present  day.  All  the  autliors  who  quote  Battcrebyi 
rcfer  to  tlie  depraveil  appetite,  olwerved  in  seven  eases.  Chcyne  mentioua 
a  lamijy  in  whieh  eleveu  children  dietl  of  jaundice  as.sociated  with  en-i 
largwl  and  congested  liver.  On  aoconnt  of  the  more  a«;uratc  pathological^ 
knowletlge  of  the  jiresent  day,  clinicians  do  not  lay  as  much  strc^ss  oa 
hyiKTa-niia  of  tlie  liver  as  they  did  formerly. 

Diagnosis. — .Votive  congestion  of  tlie  liver  is  of  short  duratioQ,  and  ia| 
not  likely  to  be  confoinidetl  with  any  otiier  bcputic  affei^tion.  It  must  not' 
be  coufouuded  witli  acute  gastritis  or  witli  perihepatitis.  Passive  congestioaj 
of  the  liver  can  be  recognized  by  the  association  of  enlargement  of  that' 
organ  with  the  evidence  of  ("ardiac  dilatation  commonly  secondarj-  to  discosej 
at  the  mitral  valve,  the  usual  licart-lcsion  of  cliildlioixl.  i 

It  may,  of  course,  be  confounded  witli  amyloid  disease  of  the  liver,  thaj 
cliaracters  of  which  will  l>e  |)ointciI  out  when  treating  of  that  division  of.i 
our  subject.  Hypertrophic  cirrliosis  of  the  liver  presents  the  same  uniform'' 
enlargement  as  passive  hyperrcniia ;  but  the  usual  presence  of  jaundice  and  J 
of  ascites  early  in  the  history  of  the  case,  with  the  absence  of  disease  of  tlieij 
central  organs  of  circulation,  indicates  tlic  existence  of  the  former  diseaseJ 
Moreover,  the  mode  of  development  of  jiassive  congestion,  the  pliysiculj 
characters  of  the  liver,  and  the  occurrence  of  venous  engorgement  of  othen 
organs,  render  easy  its  distinction  from  hy|)crtropbic  cirrhasis.  , 

The  enlarged  liver  of  pa-ssive  hypcriemia  is  of  the  same  character  as  the 
liver  of  leukiemia,  an  atFectiou  which  may  possibly  arise  in  the  counie  of, 
cardiac  diseases.  The  sympt/ims  of  cirrhosis  of  the  liver  due  to  syphilis; 
and  enlargement  of  the  organ  from  that  disca.se  simulate  those  of  pa^^^iva 
congestion  of  the  liver.  But  the  perihepatitis  of  the  syphilitic  liver  tansi 
pain,  which  is  absent  in  jiassive  congestion. 

It  is  to  be  rcmemberetl  that  the  liver  of  pa.ssive  congestion  may  diminishi 
iu  size,  and,  if  corapeusation  is  securtKl  in  the  heart,  the  gradual  return  of/ 
cai"diac  tone  maj'  be  such  as  to  relieve  the  venous  engoi^racnts.  Pathf>-) 
logical  changes  in  the  liver  may  arise  and  a  form  of  cirrhosis  develop.  The 
liver  becomes  reduced  in  size,  and  has  all  the  cliaracteristics  of  cirrhosis. 
Under  such  circumstances  it  is  difficult  to  distinguish  this  form  of  cirrhuei9.| 
from  the  other  forms,  or  from  the  syphilitic  liver. 

PrognoBiB. — The  prognosis  of  active  congestion  of  the  liver  is  good. 
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t^tttaoks  may  lead  to  chronic  engorgement,  with  the  estahlislimeut 
of  arAosis,  in  the  varieties  due  to  inteinixTaiu'e  in  IVxkI  and  drink  ;  or 
to  gnve  Clonic  disease.  Such  attacks  in  warm  cliinatis  may  induce  au 
ahioeas  of  tlie  liver. 

The  prognosis  of  passive  hyijenemia  of  tlie  liver  depends  upon  the 
ibilityof  the  heart  to  rt^in  its  lost  strength  and  upon  the  ihiration  of  tiie 
diBBue, as  well  as  ujx>n  the  pivseni«  or  alwence  oC  an  individual  tendency 
— wbich,  no  doubt,  is  seen  in  some  cases  more  than  in  others,  but  cannot  be 
it«d — to  an  overgrowth  of  c<inneotivo  tiwue.     The  enlargwl  liver  of 

Bw  hyperaemia  may,  after  Ix'ing  nniler  observation  fi>r  mouths,  return 
to  the  normal  size  and  not  be  followed  by  cirrhosis.  The  following  ca.=e  is 
'Wof  [ittssive  congestion  (»f  the  liver  witbdut  any  cause  that  may  account 
fiT  it.    For  this  pet^ultarity  the  ease  is  worthy  ol"  record. 


I 


Tumtir  of  iXe  Lifer,  Lemons  analogout  to  those  of  the  Cnrdine  Lirtr  icithout  Diaeate 
itthtHearr' — .4  girl  fix  «nJ  a  hiilf  yoars  old  prvsentcd  hoRolf,  April  6,  with  an  t-nor- 
JM  drvdupraent  of  tfao  l>el1y.  Piil[>ation,  in  spite  of  the  luwiteg,  which  teemed  mnsid- 
>M(ih  di»oluevd  the  fact  that  the  liver  vrai  very  lur^e  and  dejicended  to  more  thitii  a  hniid's 
tndth  Ik'Iiiw  the  faUe  ribis  and  to  some  centirnelrre  alMivc  the  rijj;ht  iliue  spine.  The  sub- 
miUMw  veins  of  the  che«t  and  of  the  abdomen  were  strongly  distended,  and  marked  the 
•tarootioit  of  the  portal  cireulation.  There  was  no  a-dema  of  the  lower  limbs.  The  gen- 
ii mudilion  wus  excellent.  The  patient  had  u  good  appearance, — rony  color,  no  trace  of 
JMUilior;  the  ate  well,  did  not  vomit,  and  had  no  pain. 

So  antiyjedent  syphilis  was  found  rn  the  parents,  who  said  that  the  child  had  never  been 
•yt,"!"!  that  tlie  rapid  development  of  its  belly  had  beijun  only  twu  or  three  months 
J[An;  hinrever,  for  a  long  lime  it  had  had  a  slightly  prominent  abdmnen. 
9^\uf  patient  was  received  in  the  service  of  M.  Archambault,  Exiiniinntion  showed  «»- 
••■liliaqi  border  of  liver  felt  below  umbilicus  ;  on  anterior  surfiu-e,  llio  i-on.viftency  of  which 
■•Kdii  little  flmi,  no  bosses  could  be  found.  Difficult  to  tell  wlietber  lluctuation  existed 
*«oi,  forlhe  liver  was  movable  in  the  ascitic  liquid  imd  was  dis]>laci'd  by  the  least  pressure. 

Trine  (lark,  but  containing  no  more  urates  than  in  iiormul  condiliou.  Heart  apparently 
("ttl ;  patient  never  had  hemorrhage. 

April  8.  Puncture  of  aljdomen,  to  relieve  tension  and  pennit  a  more  complete  oxami- 
•*iw  <if  liver.  Good-«ixed  trocar  used,  but  only  two  or  three  drops  of  liijuid  obtained. 
Awoind  puncture,  by  M.  Kalhcry,  with  no  more  satisfactory  result.  Fluid  obuined  had 
•"Uirrharapteristic*  of  ascitic  fluid.  The  perfect  health  of  the  child  led  to  the  opinion 
•^Itlii'W  <K*i  a  hydatid  cy^t  with  ascites  by  cnuipressiou. 

Apnl  !t.  Liiiuid  st«adily  flowed  from  |Uiticture  and  inBltmtod  cellular  tissue  of  ab- 
''""liiul  wall*.  Prexsun?  at  the  rilw  a  little  painful,  but  no  redness  and  no  licut  of  ibc  skin. 
"flj  much  less  distende<l,  no  inequalities  in  the  liver,  tis'.uc  lnose,  but  no  (luctuntion. 
*«I>l'>rilnfy  puncture  of  the  liver  at  about  four  centimetres  below  the  ribs,  in  the  middle 
"flheriRbt  bypiK'hondrium.     No  result,  and  no  accident  following  it. 

•\pnl  12.  Ascitic  liquid  escaptt!  by  the  fistulous  ]>BSSHge«.  Skin  around  them  red  and 
*"<;  inHlinited  pnrlti  begin  Ut  be  inflamtni.  Tongiie  a  little  dry,  slight  fever  appears.  M. 
•'*kTi(<  think*  there  is  a  hyatid  cyiit,  and  recommends  a  new  puncture. 

April  16.  Two  exploratorj-  puncture*  some  centimetres  below  the  first ;  not  a  drop  of 
"quid  nvapv*.     No  accident  during  the  day. 

April  17.  Inflammation  around  fistulae  still  very  acute,  belly  more  tense,  violent  fever, 
•*d  voBiiltng  during  the  day. 

A|>ril  \9.  The  scute  symptoms  were  due  to  a  phlegmonous  erysipelas  al>out  the  fistulc, 
K*, urc|^afd«  the  liver,  the  belly  is  not  painful,  tliere  is  no  tym{)Bntt«s  and  no  peritonitis. 


'  Savard,  Bull,  do  la  Soc.  Anat.,  1880,  Iv.  291. 
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April  20.  EiysipeUs  extends  to  the  middle  of  the  bMuk,  eccb,vmo«e«  appear 
groin  on  the  same  side;  vomiting  ceases,  reploc-ed  by  hiccough.  Putient  sink*  int>^oollBp»e| 
no  longer  rwngnizes  its  purcnls.  Towurds  tlirue  o'cliH;k  the  extreiuities  became  cold,  uu4 
death  occurrvd  nt  four.  ] 

AiAtopm/. — Alxiut  throe  pints  of  trantparent  liquid  in  the  abdominal  cavity.     Ko  tAi 
■hcsions  of  intestine*  and  no  Imce  nf  peritonitis.    Truce  of  punclurm  distinctly  swn  •■n  pori- 
tonrum  ;  Snvard  cannot  explain  why  liquid  was  not  freely  evacuated  ;  trocar  peuelruted  pet* 
fcctly  into  eennis  cavity.     No  hydatid  cyst. 

Liver  at  least  double  its  nurmnl  sir.o,  of  a  siimbre  red  color.  On  section,  consistency  ft 
little  Unn,  in  spots  a  little  jaundiced  in  color.  Subhepatic  veins  much  dilated  and  contain' 
soMic  large  clots,  pretty  hard,  which  on  section  and  superficial  examination  seem  lo  bav<^ 
siniill  lurtluocous  nuclei.     No  clots  in  portal  vein,  outside  the  liver,  nor  in  the  veiui  cava,     j 

Micn>sci>pic  exaiuinatiun  shows  that  the  lesions  resemble  those  of  canliac  liver.  Hepatiff 
oell*  deformed,  flattened,  and  nearly  compk-tcly  atrophied  by  the  ononntnis  development 
and  distention  of  the  venou.s  ihunrieU  and  capillaries  ;  they  arc  slightly  pigmented.  TheM^ 
va.sculnr  dilatations  form  tlie  largest  part  uf  the  mass  of  the  liver;  they  are  flllud  by  i 
globules  of  exact  contour. 


1 


Treatment. — Tlieorctically,  active  congestion  of  the  liver  should  be 
,  tri-ati'd  by  means  of  icK'al  depletion.  Of  «)urse  the  cause  must  be  removed) 
if  iK>s.sil>lo,  and  tlie  diet  earefiiUy  aelef-ted  to  prevent  a  recurrence.  AltW 
holic  liquors,  spices,  fat,  and  rich  articles  of  finxi  must  be  Interdictod.'j 
LiH-iil  dejili'tiou  l>y  niean.s  of  cuj)8  or  leeches  over  the  surface  of  the  liver, 
yields  prompt  relief;  iu  milder  cases  mustard  plasters  may  be  used;  tiuA 
nl\er  such  ItKtil  depiction  light  flaxseed  poultices  or  a  hot-water  hag  must  b* 
applie<i.  Purgatives  should  be  administered, — preferably  the  salines,  which, 
deplete  the  jwrtal  circulation.  Phos})liate  of  sodium  iu  small  and  repeated^ 
du-icjs,  clfervesting  draughts  of  citrate  of  magnesium,  or  Rochelle  salt  may 
be  prescribed. 

Of  remedial  agents  the  chloride  of  ammonium  is  the  best.  It  may  be 
jjlven  in  doses  of  from  three  to  five  grains  every  two  hours  until  relief  is 
obtuimxl.  Ipecacuanha  iu  small  doses  is  believed  to  increase  the  secretion* 
of  the  liver,  as  well  as  to  produce  an  action  of  the  skin,  and  it  ma}'  be 
used  in  this  di.sejise.  Anodynes  are  not  to  bo  used,  but  relief  is  to  be 
iKTUred,  if  possible,  by  the  use  of  the  local  means  and  a  general  warm  baU|| 
or  hot  bath.  { 

Tlic  tivatmcut  of  passive  congestion  of  the  liver  is  divided  into,  first,j 
the  tR'atmont  of  the  heart,  and,  .second,  the  relief  of  temporary  local  symj)^' 
toms.  Thus,  weight  and  tension  are  relieved  by  means  of  purgativeatl 
Tl>e  tendency  to  sclerosis,  which  is  possible  in  all  ca.ses  in  which  the  cardiaoi 
fi>rce  has  been  rcuewetl,  may  be  counteractetl  by  hygienic  and  dietetic  racans.| 
The  liowels  must  be  rcgulat«l  by  salines.  All  forms  of  finxl  liable  to  stim-., 
idiile  (he  portal  ciix'ulation  should  be  prohibited,  aud  for  a  long  period  a 
tlici  whicli  scarcely  disturbs  hepatic  fuuctions  must  be  used. 

liiklioitrnp/t;/, — Birch-Hinchfeld,  Ine.  cit ;  CnaU<,  op.  cil.,  p.  681  ;  Jacobi,  A.,  Newi 
York  Journal  of  Medicine,  January,  18tiO;  Kabre,  Bibliotheque  du  M^decin-pmticien, 
•t«.,  1847,  vol.  vi. ;  Battersby,  DiiIiIIq  (Quarterly  Journal,  May,  1840;  Cheyne,  JohOt 
Jtamy*  on  the  Diseases  of  Children,  Edinburgh,  1801,  p.  10,  on  "  Weaning  Bmsh.'' 
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FATTY   LIVER. 

Etioloify. — The  fatty  liver  iiicltidcs  fatty  infiltration  and  fatty  degener- 
ation of  the  orgaji,  firnt  described  by  the  older  writers.  By  infiltration  is 
mciDt  the  deposition  of  fat  in  the  tissnen.  Wiien  ajvplicd  to  the  liver,  the 
oDDilitioD  may  not  be  truly  jMithoIogical.  In  eliildrcu  with  aetivc  digestion 
'Aa  exercise  but  littiu  and  wiiose  respiration  is  not  vigorous,  the  carbo- 
livdrato!  are  not  used  up  in  the  economy,  and  hence  infiltration  into  con- 
idve-tissuc  corpuscles  in  the  organs  of  the  bo<ly  takes  place  and  tlie  state 
faWrD  aa  obesity  ensues.  The  causes  of  fatty  iufiltrati(jn  ai-*',  IJierefijre,  first, 
jnrxnsB  of  non-nitrogenous  oxidizable  matter  in  the  jwrtal  blood  ;  second, 
till- (iwxidized  condition  of  the  portal  lilofxJ ;  and,  thiixl,  the  low  pi-esMure 
and  slowness  of  circulation  iu  the  portal  vesst^Is, — couditious  unfavorable 
tooxiditioD  (Bence  Jones)  and  most  favorable  to  the  deposition  of  (Kirticlea 
Fatty  infiltration  of  the  liver  is  met  with  as  a  jiart  of  general 

ity,  as  indicated  above,  and  in  conditions  of  diminished  o.xidation,  such 
■  ocnir  in  tuberculosis.  Rich  food,  deficient  exercise  or  aeration,  and  the 
ttsiaf  alcohol  are  the  prominent  causes  of  fatty  infiltration. 

Tlic  terra  "  fatty  dt^enerafion"  is  properly  applied  to  the  process  which 
liktt  place  in  the  liver,  for  instance,  when  tiie  components  of  the  iieputic 
nJlslin.'ak  np  and  degenerate  into  fat-jiarticles ;  tliis  occurs  iu  acute  yellow 
itropliy  of  the  liver  and  in  phosphorus-poisoning.  In  fatty  degeneni- 
litm  due  to  high  temjjerature  the  frequem!}*  of  fatty  infiltration  conijmred 
*itli  that  of  fatty  degeneration  is  shown  by  the  statistics  of  Steiner  and 
Ncureottcr.  They  are  iMused  on  a  study  of  two  liundred  and  seventy- 
•*»  (uses.  In  two  himdred  and  twenty-two  of  these  cases  the  liver  was 
'""ty  (one  hundred  and  one  boys,  one  hundred  and  twenty-one  girls).  It 
*^  ninyldid  in  fifty  cases  (thirty-two  boys,  eighteen  girls).  Of  the  two 
kuadMl  and  twenty-two  cases  of  fatty  liver,  fatty  infiltration  was  seen 
w*  hiiniired  and  eighty-eight  times  (ninety  Imys  and  ninety-eight  girls) 
•id  fatty  degeneration  thirty-four  times  (eleven  boys  and  twenty-three 
girls). 

Tlie  conclusions  that  Steiner  and  Neureutter  arrive  at  regarding  the  age 
^  «'4t  of  this  series  of  ca-ses,  all  of  which  were  in  children  under  fifteen 
y^n,  «pe  similar  to  the  conclusions  of  other  writers.  The  youugest  of  the 
'*<!  huiidrwl  and  twenty-two  cases  was  eleven  weeks  old,  the  oldest  fifteen 
y^Ui.  From  the  age  of  one  to  four  it  was  the  most  frequent,— one  hundred 
»i>d  til irty-one  cases  ;  under  one  year  fatty  liver  a]>jK'ared  in  eleven  children. 
TIr  statement  of  Rilliet  and  Bartliez,  that  the  youngest  children  were  dis- 

^P'l*.d  to  tliis  far  more  fre<juently  tliau  the  older,  was  confirmed.  This  rela- 
t'on  is  more  decided  if  tuberculous  children  are  separated  from  the  non- 
tubtrciilous :  one  hundred  and  seven  were  non-tuberculous;  of  these  u  large 
f'lmber  (seventy-six)  were  aged  from  one  to  four  years.  Sex  does  not  have 
M^  iuHucnce  on  the  development  of  this  condition:  one  hundnxl  and  one 
■•yiaud  one  hundred  and  twenty-one  girls  were  included  iu  the  list  of  eases. 
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The  following  table '  shows  the  diseases  with  which  fatty  liver  may  be 
associated :  , 

Times.  Boys.  Gibu.  ^^ 

Tuberculosis 70  29  41  ^M 

Enteritis 22  [24?]       9  [67]  18  ^M 

ScarlHtina 23  12  11  ^H 

Heiules 22  10  12  ^B 

Variola 17  12  6  ^H 

Rachitis,  with  tubercular  glands 17  12  6  ^^M 

Bone-aflfH-tions 16  7  8  ^^H 

Bronchitis  and  pneumonia 11  6  6  ^^M 

Kucliitis 8  4  4  ^H 

Heart-lesions 8  1  2  ^^M 

Bright's  disease 3  3  ^^H 

Chronic  pleuro-pncumonia  with  patulous  fora-  ^^B 

men  ovale 2  1  I  ^^B 

Syphillii 2  2  ^H 

Cirrhosis  of  liver 2  1  1  ^^M 

Ty[>hoid  fever 1  1  ^H 

Bums 1  1  ^^H 

Erosions  of  stomach 1  1  ^^fl 

P  222  [220]    m[103?]     Til  [119?] 

In  many  of  the  cases  put  down  to  other  diseases  there  was  also  tubercu- 
losis of  the  bronchial  glands,  which  explains  the  discrepancy  between  the 
first  statempiit  as  to  the  numljer  of  diseases  in  wliidi  tiiiterculosis  existed 
(one  hundi-cd  and  fifteen)  and  tlie  figures  given  in  the  table. 

The  above  table  confirms  the  statement  of  all  authors  that  fatty  infiltra- 
tion of  the  liver  is  more  frequently  secondary  to  tuberculosis  than  to  any 
other  disease,  and  Ijcgendre,  Steiner,  Bircli-Hirschfeld,  and  Rillict  and  Bar- 
thez  refer  to  different  series  of  cases  in  proitf  of  this  opinion.  Enteritis 
is  frequently  mentioned,  and  yet  it  is  more  than  possible  that  the  fatty 
infiltration  and  the  intestinal  inflammation  are  associated  not  as  effect  and 
cause,  but  as  coincidence. 

Morbid  Anatomy. — ^The  liver  is  enlarged,  flattened,  and  has  rounded 
edges;  its  surface  is  smooth,  shining,  translucent,  and  fwls  doughy,  so  that 
it  pits  on  pressure.  The  color  is  nxldish  yelhnv  or  pale  yellow,  and  a  dry 
and  warm  knife-blade  lK?comes  coverwl  with  oil-drojis  if  it  is  drawn  through 
the  liver-structure.  Frcrichs  found  in  one  case  78.07  per  cent,  of  fat  in  a 
liver  af\er  it  had  been  frw*d  from  its  water,  nearly  four  times  the  amount 
of  the  remaining  portions  of  the  tissue.  In  a  fresh  condition  the  same 
liver  contained  4;J.84  per  cent,  of  fat,  and  4.3.84  per  cent,  of  water,  the 
remainder  of  the  tissue  consisting  of  cells,  vessels,  etc  The  fat  consists 
of  olein,  margarin,  an<l  tnices  of  chnlosterin. 

The  color  of  the  liver  de{wnds  very  much  on  the  amount  of  blood  in 
the  vessels  :  if  it  is  abundant  the  oolor  is  innrh  darker.  On  the  other  hand, 
it  is  difhcidt  to  distinguish  microscopically  a  fatty  liver  from  one  that  is 

>  There  ore  evidently  typographical  errors  in  the  figures  of  this  table. 
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^Mamic  The  latter  is  of  the  same  hue,  which,  however,  is  not  geuoral,  bat 
^Vis  ilistributt'd  in  yellow  spots  wliich  are  seen  on  the  surface  of  the  liver, 
^"d lie  10  pross^upe  of  neighboring  parts,  as  the  ribs. 

SfitTosKvipiisil  exaininati(jn  of  the  liver  shows  the  following  changes  in 

Etty  infiltration:  (1)  absence  of  fat  in  the  intercellular  spaces;  and  (2) 
ipoeition  of  fat  in  the  hepatic  cells,  which  an.'  for  the  most  part  rounded 
id  li>ae  their  sharp  cout<jur.  The  apjx-.iranwa  of  the  liver-structure  in 
fattr  d^neration  are  similar  to  those  presented  in  acute  yellow  atrophy 
of  tiiat  organ. 

Symptoms. — Symptoms  of  fatty  liver  are  not  special.  Either  the 
dianse  which  is  associated  witli  the  degenerated  liver  presents  its  own 
•yiDptoms,  or  only  the  symptums  and  conditions  which  arise  in  children  of 

IardpDtarj-  life,  who  take  rich  food, — such  as  the  symptoms  of  indigestion 
»nil  tlie  general  state  of  obesity, — are  found. 
Bctz  inclades  in  the  symptumatologj'  of  fatty  liver  the  following  series 
of  phenomena,  which  he  admits  may  occur  in  fatty  nntnicg-liver,  and  the  last 
uf  which,  it  is  seen,  may  be  due  to,  <>r  actually  arc  tlie  causal  factors  in  the 
prtiduetion  of,  the  fatty  liver.  They  are  (a)  emaciation;  (b)  hectic  fever; 
(f) a  withered,  fine  velvety,  i>ale  yellow,  anfoniie  skin;  (d)  the  above  with 
1  or  without  one  of  the  following  forms  of  disease  :  tulierculosis ;  wirious  and 
I  orcinomatous  proces.ses,  connected  with  imperfect  oxidation  of  the  blood ; 
^K  Amnic  intestinal  catarrh  ;  rachitis ;  alcoholism.  The  latter  is  rarely  found 
H    in  children. 

^P  The  urine  has  been  studied  by  Horaczeck,'  who  believes  that  a  variegatwl 
F        liniwwKH.ilored  |x;llicle  is  found  on  the  urine  in  fatty  liver.    Betz  sjiys  that 

I'litruo  fatty  liver  the  formation  of  urea,  uric  acid,  and  urine-pigment  nuist 
l^Iwsened  more  than  in  a  fatty  nutmeg-Hver.  He  thinks  that  the  apiK-ar- 
•*»  of  a  pellicle  on  the  urine  may  support  the  diagnosis,  but  that  of  itself 
H  tax  no  value. 
The  recognition  of  fatty  liver  depends  chiefly  upon  the  physical  signs 
"rtfrmined  by  insjTection,  pal|)ation,  and  jicR-ussion.  Not  generally  is  the 
'•^wspen  to  be  enlargwl,  nor  are  the  Inwer  ribs  usually  prominent,  but  an 
al)i)()noal  fulness  of  the  epigastrium  is  conimnn.  On  palpation  the  sur- 
ftoeof  the  enlarged  liver  is  smooth  and  free  from  pain.  The  liorder  of 
"» liver  is  tliick  and  even.    The  sm-fncc  pn'scnts  the  same  degree  of  resist- 

IWoe  88  In  health,  and  hence  the  borders  cannot  be  so  well  jialpatcd.  On 
pOQUHOD  tlie  liver  is  found  to  be  enlarged  uniformly  in  all  directions. 
The  increase  in  dulness  is  more  nuirkc<l  in  the  cpigsistrie  region.  It  is 
important  to  rememljer  that  tl»e  sjileiiic  dulness  is  not  increased,  but  even 
niflv  lie  diminishinl,  while  tlie  absence  of  jaundice  and  ascites  may  Ix*  noted. 
Jf  junndice  should  oficur,  it  must  Ije  due  to  an  accidental  cause,  aud  in 
childncn  most  likely  to  a  gastro-tbuxlenal  catarrh. 

Horaczeck  considers  hereditary  pretlisposition  most  significant  for  pur- 


'  Schmidt's  Jahrbdchcr,  Bd.  xlvi.  S.  808. 


a  knowlalge  of  the  tendency 
ijrhi  vliicli  the  |utii'Dt  Ix-loiigs. 

r  exist  witliout  uuv  notfwortliv 
fcirimni  I  suvc  tiiut  caudcd  by  iu 

mhia  lying  on  the  Ivi't.     The  ab- 

^Acxcjade  the  diagnosis  of  iatty  liver. 

!M  Atty  liver,  as  well  uh  the  ultiiuatt! 

Its  oucurreuce  iu  the  first  years 

t  oteen'atiuns  stiHicieut  tu  show  au 

die  caee  of  a  dead-ixiro  child,  iiiue 

tAmi  witli  jauudive  auJ  dropsy.     The 

^^■i  and  niuc  ounces,  and  was  fatty.' 

childa-ii  and   iu  childreu  a  few 

.^  S^r  practically  nothing  conccraing  the  begin- 
in  this  disease.     He  tliiuks  varia- 
ia  fatty  liver,  aud  he  warns  us  Ikjw 
jjajMliiing  its  changes.     Tliat  they  do  take 
hv  aiv  not  temporary  retrogressions  or  eesea- 
Wbcthcr  or  not  the  fatty  liver  of  child- 
iip  to  adult  life  aud  then  develop 
Be  thinks  a  recovery  is  inconceivable  if  the 
i«ro  in  fatty  hypei'tropliy  is  iircseut.    Appar- 
takes  on  retrograde  changes  and  gradually 
Cir  «TTtcr  rea-ntly  had  under  olwervation  a  patient 
,  ^^  livTT.    It  diminished  under  ol>servation.    Death 
e,  sod  the  liver  was  found  to  be  cirrhotic 
•  ickle  the  cose  of  an  eleven-nionth»-old  child,  of 
kad  tubcreulosis  accompauiecl  with  eulargemeut 
the  changes  of  rachitis,  antemia,  and  double 
Mill  Um!  tiasuoB  were  intensc-ly  Jaundiced.    The  liver 
tlepiBBsions  on  its  np]x?r  surface  were  seen.     On 
istl^ned  with  bile,  aud  wa^  fatty  and  doughy.    The 
and  tiie  gall-bladder  contained  clear,  water)-,  viaoid 
^^gggifiUoo  one  would  not  think  this  a  case  of  cirrhosis. 
•jmtW***^  prove  more  fully  their  belief  that  the  dccompo- 
~  cells  and  n«orption  of  the  fat  may  result  in  a 
Bt«r.    A  little  girl,  five  and  a  quarter  years  old,  in  |HM>r 
ladbnittod  to  the  hospital,  with  cough  and  diarrhcca ;  she 
^i  Mlaigv^i  ghkuds,  tuberculosis  of  the  lung8,  aud  enlarged 
aad  ««T«te  developed,  and  diath  followed.     Tuberculosis 
liie  Mtoi>sy.     The  liver   was  nuich    enlarged,    its   border 
mK  •ad  loviar  surfaces  deepened  in  pbces  aud  acarred.    The 
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of  itB  surface  was  clear  yellow,  spottetl  with  bile,  and  red  in  places. 

aectioD  the  8»rfa<-c  was  of  an  intense  grayish  yellow,  firm,  the  acini  were 
mogaised  only  iu  discrete  R>d  spots  of  iiideuted  form,  and  the  cajietile  was 
the  MBt  of  inflanituatioD. 

Diagnosis. — The  diagnosis  of  fatty  liver  is  usnally  made  by  exclusion. 
If  in  the  course  of  tuberculosis  or  the  ass<x;iate  diseases  already  mentioned 
«w  finds  an  enlarged  liver,  with  all  the  eiiaracteristics  indicated  in  the 
fvmptuniatology,  and  without  hep.itic  syjn|>tonis  or  enlargement  of  the 
jlJjUtthe  affection  is  in  all  proiwbility  fatty  infiltration  of  the  liver.  The 
4SK' of  albuminuria  and  polyuria,  the  ubscmx?  of  enlargement  of  the 
spW'u,  nnd  the  differences  in  the  physical  cliaracters  of  the  resjxH.;tive  forms 
jf  livfr-«>nlarg('ment,  exclude  amyloid  disease  of  that  organ.  Much  irapor- 
*taoe  has  been  attachiil  i)y  writers  to  the  coiu-urrcniH.'  in  liitty  liver  of  stni- 
ikrdi^neratiuu  in  the  hcail  and  llie  kidneys  when  this  affection  is  found  in 
iilult  life.  The  conditions  which  favor  these  changes  in  the  heart  and  kid- 
iim  of  adult  life  do  not  obtain  in  early  childlioinl,  and  hence  we  do  not 
eijiert  t<»  find  tliem.  ludeetl,  frequently  they  are  simply  the  changes  which 
ewne  with  tlie  normal  changes  of  the  aging  jinK-css. 

Fatly  degeneration  of  the  liver,  as  indicated  in  s])eaktng  of  the  etiology, 
i«  Mwmdarv  to  grave  general  or  lotal  pnK-e.sses,  dix«  not  cjiuse  enlargement 
Iff  the  liver,  and  hence  does  not  rail  for  discussion  in  this  section. 

Prognosis. — The  prognosis  dejwnds  upon  tlie  asscwjiated  phenomena,  as 
inbcrculusis  or  other  general  disease.  In  the  fatty  liver  which  n.-sults 
from  t'jTore  in  diet  or  from  lack  of  exercise,  if  tiie  conditions  are  control- 
Wile,  (lie  prognosis  is  favorable. 

Treatment. — Tlie  treatment  of  fatty  liver  implies  a  treatment  of  its 
oil*,  the  methods  of  which  are  obvious  from  a  knowletlge  of  the  etiology, 
—namely,  alteration  of  the  habits  of  the  child,  and,  if  necessary,  change 
toirhiuate  which  will  admit  of  constant  cxcifise  in  the  ojh'ii  air,  Farina- 
1,  fatty,  and  saccharine  articles  of  diet  are  to  Ix-  exclude<l,  as  well  as 
•loiliulic  liquors.  It  is  said  that  c(Kl-livt'r  fiil  must  not  l>e  used  when  fatty 
liv)^  is  present,  even  if  the  drug  is  indic^tcnl  for  the  primary  disease.  The 
nwiidnal  treatment  must  be  diR'cted  mainly  to  correction  of  the  digestion 
»ik1  regulation  of  the  bowels.  The  use  of  alkalies  and  alkaline  watcre  has 
l«ai  rMt>uuueuded,  and,  if  practicable,  n  course  at  Carlsbad  or  Vichy,  or  at 
^npi  of  like  nature  in  this  countrj',  may  be  atlvistxl, 

BUliojfraphy. — BeU,  Priedrich.  Memontbilien,  1878,  xxi.  886;  Stciner  and  Neureutter, 
Jikrineb  ftir  Kirxlfrh.,  Bd.  vii.,  Wion,  isr.r, ;  Vnj;?.!,  L.hrbuch  dor  Kindcrh.,  17»;  Green, 
'lOMdigy,  6th  (Amer.)  vd.,  p.  01  ;  Sturr,  L.,  TlxruiKiitiu  Uuzette,  1887,  3d  «.,  iii.  73. 
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•\myloid,  albumiunid,  or  lardace(uis  degeneration  of  the  liver  is  one  of 
wc  BHjrt  frequent  fonna  of  iminleas  enlargement  that  occur  in  childlnxxL 
"ifi  tint  a  disease  that  is  confiiied  to  the  liver  alone,  the  spleen,  the  kid- 
"i')'.  aud  tiie  intestines  being  likewise  affected. 
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■. — ^This  d^generafioii,  like  fatty  dt-generation,  is  also  second- 
aqr  to  tnbefCttlMae,  as  well  as  to  dironic  bone-  or  joint-disease  (usually 
r)k  i|fpkilis,  aod  most  imjticiitly  to  prolonged  suppuratiou  or  any 
dSeAarge.  Empyema  is  one  of  the  most  frequent  of  tlic  last  of 
tnses  imlicatcd  whit-h  give  origin  to  this  affection. 
Neureutter  have  detiiiktl  forty-seven  cases  of  amyloid  disease 
9i  lfc»  K«cr>  «iivid^  as  to  cause  as  follows  : 


Boys. 
«iib  ur  without  tuberculosis  of  lymph-glands    ...      9 

Vyniyh  gtimi  Mbdvulosis 4 

^rykitis 2 

I  at  trmph-gUinds  and  other  organs 4 

( akt  (5iBpt>-glund  tuberculosis 1 

ClMite«caM».    .' 2 

CtoiMi  yiMi  iBii I 

1 

hnrnjfiti* 1 

VBMMsks 


YM«te 


OlKU. 

8 
2 
1 
1 

1 


ivkwl  Uvvr  and  spleon,  with  or  without  Brigbt's  diseaso  .      6 

31 


1 
4 

18 


Total. 
12 
6 
3 
5 
2 
2 

2 
1 
1 
1 
1 
1 
1 
9 

47 


Ftvcicdft  fouod,  in  fifty-three  cases,  thrw  iimk-r  ten  yeare,  and  nineteen 
Ml  and  twenty  years  of  age  J  and  in  Wagner's  forty-eight  cases,  five 
w«v  unJ«H:  ton  nn<l  five  between  ten  and  twenty.  Dcseroizilles  says  that 
il  k*  BuH  with  irsjxviiilly  between  tJie  ages  of  ton  and  twelve,  and  in  boys 
ufWurr  lh«n  in  girls.  Biixli-Hirschfeld  considers  it  to  be  most  freriuent  in 
«||M(v«  fnun  four  to  filWn  years  of  age.  All  agree  that  the  aflwtion  is 
gffWHjthut  iHXMirreuee,  and  yet  the  literature  of  the  disease  does  not  <x)ntain 
iko  lA't^'rts  of  nmiiy  cases. 

Morbid  Anatomy. — The  amyloid  liver  is  the  seat  of  general  enlarge- 
MMttt.  It*  •tnieluiX'  is  heavy  and  dense,  the  capsule  is  clear,  and  on  sei-tion 
itMi  «*lt  «Hrftoc  is  dr)-  and  luiningcneons,  of  a  gray  color  and  a  glistening 
Matmraiieew  The  edge  of  the  liver  is  rounded.  It  is  almost  bloodless 
(Ml  »\"ti*M>.  The  scat  of  the  disease  is  usually  seen  to  lie  in  the  peripherj- 
vX  ihf  «oini,  the  edge  of  whicii  is  light  or  white.  The  change  usually 
ImiiM  Ju  the  walls  of  the  capillaries  and  arterioles  of  the  hepatic  artery, 
ntn'ilv,  it  ii«  sa'*l.  '»  *'"■'  eapsule  of  the  portal  vein  ;  thence  the  dejx)6it 
MHVwlit  to  the  intra-acinous  connective  tissue  round  the  aH'i-cted  vessels, 
wllinva'elv  nxu'hing  the  tissue  between  the  lobules  and  leading  to  confusion 
of  thrir  outlines.  Tlie  connective  tissue  swells  into  homogeneous  columns, 
which  i«plit  n-sidily  into  flakes  like  liepatic  cells,  and  which  on  8ecti<m  look 
like  ft  ntnss  of  degenerate  cells  or  otlen  like  whole  lobules;  careful  ex- 
nniinntii>n  will,  however,  reveal  between  the  lartlaceous  masses  the  liver- 
,v\\k  uwtv  or  less  atro])lii(il  and  pigmented,  the  external  cells  of  the  zone 
esiKvially  In-ing  infiltratwl  with  fat. 
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The  division  of  the  lobule  into  zones,  and  the  fact  that  the  external 
-IBM  is  the  seat  of  amyloid  dciieiieratton,  arc  well  known.  The  inter- 
■I  fone  of  fatty  defeneration  and  the  middle  zone  of  congestion  serve 
to  distiagnish  these  forms  of  he])atic  disease  anatomically.  Tlic  iodine 
list,  wiiich  causes  the  jjarts  afl'ectwl  to  Ixicome  a  reddisli  brt»\vn  wiien  it  is 
a[tlili«l  to  a  .^mall  jwrtion,  and  the  siilpliuric-aeid  test,  which  tlianges  the 
nifw'U'd  tissue  to  a  violet  and  afterwards  to  a  blue  color,  distinguish  this 
affection. 

Of  the  nature  of  amyloid  degeneration  ^ve  are  not  quite  eertain.  It 
MMBfLat  there  is  primarily  an  alteration  in  the  blwjd  ;  ])rnlml)ly  tliere  is  a 
diminution  of  the  normal  mass  of  albumen.  Some  think,  however,  that 
the  tiiisiirs.  are  rcdueetl  in  vitality  by  the  altered  condition  of  the  blood,  and 
that  the  albumen  reeeivetl  enters  into  eonibiiiation  witli  the  jyrotoplasm  in 
sich  a  way  as  to  produce  the  peculiar  substance.  Coates,  to  whom  we  arc 
iiKkbt(<<i  for  this  statement,  says  the  prix-ess  niay  be  compared  to  the  coagu- 
Utiou  of  the  tissues  whitli  sometimes  occurs  when  tlicy  inidergo  necrosis. 
Tbctiffiues  apparently  enter  into  chemical  union  with  the  fibrinogen  in  the 
fluid  rxiidcd  from  the  blood-vessels,  so  as  to  form  fibrin  or  some  siiljstance 
illiiJ  to  it.  It  is  essentially  a  degeneration,  but  with  the  addition  of  tissue 
from  nithout.  Green  says  that  in  children  esj>eeially — though  very  rarely, 
it  iii  tnie — the  degenenition  may  seem  to  lie  primarj'. 

Amyloid  substance,  or  larrlucein,  is  an  amorphous,  white,  friable  sub- 
iUte  that  ajijK'ars  to  be  a  fibrin  derivative.  It  owurs  only  as  a  jiath- 
"lugical  prcxluct,  and  in  tlie  liver  as  an  infiltration.  It  ia  insoluble  in 
WttT,  alcohol,  ether,  dilute  acids,  and  the  alkaline  airI)onates.' 

It  iimv  not  be  out  of  place  to  indicate  the  courst!  of  amyloid  disejisc  in 

•  I  t^ 

diildhood  by  reference  to  one  of  the  best  reported  cases  on  record,  before 
'liwiwing  the  symptoms.  Pilz  details  the  lii.story  of  a  girl  thirtwMi  yrars 
•Jd  who  is  said  to  iiave  lieen  well  initil  her  fifth  year,  when  a  sujipuration 
"f  the  dorsum  of  the  left  hand  develoiH-d.  It  continued,  and  in  the  course 
ifeiine  a  fistula  of  the  re<'tiim  ajiiR'arc*!.  Fiom  the  eighth  year  a  hardness 
••  notici-d  in  the  right  hyixx-hondriiim.  (Edema  of  the  ankle  and  foot 
iwl  (iccurred  at  intervals  two  years  before.  During  this  time  the  special 
fvmptoms  were  repugnance  to  ment  food  and  frequent  attacks  of  diarrhoea, 
'hejitiKds  having  tlie  odor  of  carrion. 

When  admitted  to  the  hnspital,  the  patient  assumed  a  dorsal  position ; 
*w  iind  a  pale,  waxy-hne<l  skin,  and  a  marked  net-work  of  veins  on  the 
SU'D :  the  extremities  were  redcniatous,  the  skin  dr\',  the  Ik-Uv  much 

Jlfn,  will)  marked  undulation  ;  the  circiimfcrcutx:  at  the  navel  measured 
»Vfmy-«ight  crntimetrcs,  and  l)etween  the  xiphoid  and  the  navel  seventy- 
^fit  ivntimetrcs ;  while  the  distance  Ijctwcen  tlic  .xiphoid  and  the  navel 
'^ twcnty-niue  centimetres.  The  liver  in  the  middle  line  measuretl  four- 
•**"  centimetres,  and  reached  beyond  this  line  to  the  left  eighteen  centi- 


'  Charles,  Phyeiological  and  Pathological  Chemistry,  p.  120. 
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Imt  it  oxasured  uiueteen  and  a  half  centimclres, 
f-three  and  a  half"  oentimctrc-s.     Tljore  »M 
to  six  hundred  cubic  ccntiiuetres,  liad 
cid,  and  contained  much  albumen. 
^W0■nfder  observation,  there  were  bloody  vomiting, 
i»  Anpsv,  and  profuse  dis<'lmrgc  of  j>us  from  the 
■ft  exhaustion  and  death  gi.\  we<.<ks  after  admission. 
ob6er\-ation  the  pulse  was  steadily  accelerated  j 
I  August  1,  80  to  86,  on  August  2,  a.m.,  68 ;  and  at 
lUO, — on  the  average  between  110  and  120  beats 
it  ««»  alau  small.     The  respirations  were  accelerated  and 
aC  aod  46,  rarely  56.     The  temperature  in  the  axilla 
iSSot^F.  and  100.4°  F.,  and  tiierefore  was  never  lowered,  as 
ts  the  case  in  amyloid  disease  of  the  kidney's. 
I>t  of  the  child  on  July  13  was  fifty-three  jxiunds  and 
1 OQ  July  27  fifty-seven  pounds  and  seven  au<l  a  half  ounces. 
ia  ««i^t  was  due  mainly  to  the  increased  transudation. 
AXtr  adherent   in  gixat  extent  to  the  diaphragm,  weight 
wkA  eleven  ounces,  appearance  that  usual  in  amyloid  disease 
•if  lk»  KvMT.     Pilx  remarks  u|>un  the  ndative  weight  of  the  liver  and  that 
gif  ife  boJr.-^s  |K)unds  and  eleven  oun«'s  to  fifty-seven  pounds  and  sevea 


i a  half  iHiucRS,  or  as  one  to  eight  and  a  half  Ho  says  that  in  cases 
Id  hiiu  this  weight  has  been  surpassc*!  in  absolute  weight  onlv  bv 
«Maf  SiMlMr  and  Neureuttcr's  cases,  in  which,  in  a  thirteen-ycar-nld  boy 
vilk  flip|MinMn>n  of  the  right  psoas  muscle,  the  liver  weighetl  si'ven  (jonnda 
WJI  Im  and  a  half  ounces,  and  in  proportional  weight  only  by  a  (tise  ob- 
nrwd  by  Mun'Jtiaou,  in  which  a  boy  with  suppuration  of  Ixmes  had  a  liver 
^■^jghiug  »ixty-iiiui>  ouni-es,  which  was  onc-«eventli  of  the  IxKly-weight, 
Tfc»  di<nmi|>ortion  in  weight  is  still  more  striking  when  the  normal  reJation 
i«  ifiwu,  t«'iiicli,  aocortling  to  Frerichs,  is  for  the  eleventh  year  1  to  25.56, 
«l»ilc  with  a  Uidy-weight  of  twenty-five  tiiousand  and  eighty  grammes  the 
livir  wvi|;hs  nine  hundred  and  seventy  grammes.  Pilz  coinjiares  the  size 
itf  MUiic  culargi^l  livers  with  that  in  the  amyloid  cases  just  given,  and  shows 
iIh>  nrwit  pre|>»>nderanw  of  the  latter.  It  is  worthy  of  note  tliat  there  was 
aUt  ••i.nu-  fatty  change,  csiKdaliy  in  the  ix-rijjhcrj-  of  the  lobules,  besides 
H  grvat  ihvclopuicut  of  connective  tissue  between  the  lobules, — osaociated 
iMthoKyiiwI  chnuges  which  are  frwjuently  found  w^ith  this  alfection. 

Sytnptoma. — The  rather  full  abstract  of  tiie  case  just  quoted  was  given 
iu  ordvr  lo  indi<T»te  the  usual  course  an<l  symptoms  of  this  disease.  In 
MBMul  it  niay  Iw  naid  that  the  sym])toms  are  of  three  kinds, — (1)  the  gen- 
ar«]  nvmpliHUH  »r  «tiohoxia  djie  to  the  amyloid  change ;  (2)  symptoms  of 
•nvluid  dim«w  »»  other  organs  ;  (3)  symptoms  due  to  enkrgcmcnt  of  tiie 
\\ycr, — in  other  won!.*,  nwhauical.  | 

or  ixMin«»  the  symptonis  <lc]>end  njHiu  the  primary  disoast!  verj*  largely, 
iiuUibly  true  witli  rq^ard  to  the  cachexia,     li'  the  causal  disease 
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bii  a  cachexia  of  its  own,  the  amyloid  cachexia  is  not  so  pronounced, 
tlthotigh  the  general  symptoms — that  is,  emaciation,  pi-ostmtion,  and  gen- 
cni  pallor  or  ariieraia — are  mure  grave  and  more  nipid  when  amyloid  de- 
gMeratiua  IxTgius.  If  tiie  underlying  disease  lias  uo  cachexia,  we  see  with 
the  oommencement  and  development  of  amyloid  disease  increased  pallor. 
Thi-skin  betvmes  of  a  |jale  white  or  waxy  hue.  Anoeraia  is  marked,  and 
local  aiiJ  general  cedema,  iljllowed  by  general  anasarca,  soon  arises. 

Tbe  most  important  symptoms  of  local  origin  are  due  to  eulai^ment 
of  tli«  liver.  On  inspection,  the  marked  btjwing  of  the  lower  jxiit  of  the 
rijflit  ihorax  and  great  fulness  in  the  upjwr  alxlonien  can  be  rtadily  seen. 
Bt  ]jal|ntion,  if  emaciation  exists  or  if  great  meteorism  or  ascites  does  not 
iDtfffpre,  the  lower  lj<jixler  of  the  liver  can  Ix!  felt.  The  e<lges  are  rounded 
lodfirm.  The  surface  of  the  organ  is  smcwth,  aud  the  normal  fissures  are 
deepened.  Pressure  does  not  cause  pain,  unless  a  periheiwtitiB  exists  simul- 
taneously, as  may  occur  in  8yj)hili8,  On  account  of  the  eninrgement,  the 
iwpiniion  is  usually  quickened,  but  is  regular.  The  liiurt's  actiou  is  in- 
cnsscd  in  frequency,  while  as  the  disease  progresses  it  becomes  enfeebleti. 
The  veins  over  the  abtloraeu  are  sometimes  dilated,  though  ra«'ly,  and 
never  to  the  same  extent  as  in  cirrhosis. 

.Associated  witli  tiiis  disease  in  the  liver,  similar  disease  almost  always 
itvdajys  in  the  spleen  and  the  kidneys,  and  pmljably  in  the  gastro-iutestinal 
liKt  The  spleen  becomes  enlarged,  and  thereby  inereaiies  the  size  of  the 
ilKlomen,  and  hence  interferes  with  respiration  and  circulation.  With  the 
involvement  of  the  kidneys  albuminuria  is  found,  ]v)lyuria  is  marked,  and 
tlit'uriiie  is  of  the  low  speeiiic  gravity  of  tliis  disease.  Casts  are  found  on 
fflicTfiitoDpical  examination.  With  the  development  of  the  dist«se  iu  the 
kidDevs,  dropsies,  which  may  occur  without  it,  are  likely  to  be  found. 

itt«,  notably  absent  in  unennijdirated  amyloid  disease  of  the  liver,  is 
nl,  while  <edema  of  the  tiK-e,  the  feet,  and  the  hands  als<j  arises.  The 
fiiilinii;  eirnulation  favors  the  (x«urrence  of  these  droiwies. 

The  gastro-intestinal  symptoms  are  usually  marked.  It  is  particularly 
yM  hy  some  that  the  jiatient  has  a  8|X!cial  aversion  to  meat  but  otherwise 

•  «  TOry  g'Xid  aj)|)etite.  In  other  cases  a  desire  for  Ibod  iti  nuicii  dimin- 
wbcd,  nausea  is  marked,  and  vomiting  is  a  common  symptom.  Tlie  intes- 
'itai  functions  are  also  disturlxK:! ;  more  or  ]i'.<s  nieteori-^rii  iH><Hirs,  while 
•fian-tiaw  is  most  usual.  The  stools  are  brownish  yellow  aud  foui-sinclling. 
The  carrion-like  odor  of  the  stools  has  been  frequently  remarked  by  writers. 

Frr-richs  found  in  twonty-thn>o  rases  of  amyloid  liver  sinitittanwus 
■Jaiycment  of  the  spleen  fourteen  times,  in  some  invStani-es  with  amyk)id 
*gi'nt'nition  of  that  organ.  The  diarrhcea  in  the  later  stages  lvee<jmes  most 
"''rtinafe,  and  is  dysenteric  in  character.  While  so  ]>rominent  a  symjjtom, 
**k1  apimrently  indicative  of  extreme  organic  change  in  the  intestin<'s,  yet 

•  p08t-ii»ortem  examination  always  reveals  no  evidence  of  inflammation  of 
«1»  bowel. 

The  duration  of  amyloid  disease  of  the  liver  cannot  l)e  determined. 
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because  the  first  stages  cseajw  observatiou.  Birch-Hirschfeld  states  that  H 
is  ui)t  always  uuifi»rnily  progressive,  aixl  that  the  liyiineinic  symptoms 
often  disapp<'ar  for  a  loug  time  aud  the  k«il  syiuptt>ni:<  may  become  milder. 
The  aiiscmia  is  not  wont  to  lessen.  Death  may  be  due  to  the  primary  dis- 
ease, to  local  or  gctiernl  dropsies,  to  exhaustion  following  uncontrollable 
diarrhiea,  or  to  the  cuinplications,  as  peritonitis  and  pleurisy. 

The  prognosis  is  very  uiifavoraljle  when  the  symptoms  are  so  distinct 
that  a  diagn(j8is  can  be  made.  » 

Tiie  ditu/noiti*  of  amyloid  disease  of  tiie  liver  is  not  usually  difficult 
when  the  disease  is  fully  develope*!.  The  tachexia,  the  enlarge*!  smooth 
hard  liver  of  uuiform  siaj  and  without  paiu,  associated  with  enlargement 
of  the  .sple«'n,  albuminuria  atid  pdyiiria  developing  in  the  course  of  tuber- 
culosis, syphilis,  or  chronic  suppuration,  make  up  a  picture  not  difficult  to 
recognize. 

Treatment. — 1st.  Trentnient  of  the  primary  disease  if  possible. 

2<1.  The  use  of  a  nutritious  diet  easily  digested,  associated  with  a  mod- 
erate amount  of  stimulants. 

3d.  Residence  in  a  mild  aud  equable  climate. 

4th.  The  use  of  medicines  which  nuiy  possibly  influence  the  chemical 
changes  which  take  place  in  amyloid  di.-^ease.  Of  these  the  most  prominent 
are  the  alkalies.  Dr.  Dickinson  urges  their  u.se.  He  thinks  the  salts  of 
pota.«.siuni  which  are  administei'cd  c<>ra])ensate  for  the  discharge  and  prevent 
amyloid  disease.  He  prescribes  a  mixture  containing  tiie  liquor  potassse 
with  tJie  phosphate  and  citrate  of  potassium  and  tartrate  of  iron. 

Tonit^s,  of  course,  are  to  be  use<l,  and,  on  account  of  the  profound 
anaMnia,  one  would  expect  service  from  tiie  various  preparations  of  iron. 
Murchisou  has  seen  marked  imiirovcment  under  the  continuetl  use  of  nitric 
acid  in  <'ombinatioii  with  a  vegetable  bitter.  He  recommends  the  external 
use  of  uitnt-muriatic  acid  over  the  liver.  Frcrichs  states  that  during  the 
long-continbcd  use  of  cod-liver  oil  amyloid  disease  has  developed.  Its 
value,  therefnre,  is  questionalilc.  Icnline  ha.s  many  advocates,  and  it  or  its 
[irepanitions  would  undoubtedly  be  of  service  when  there  is  a  clear  syphi- 
litic history.  For  similar  n*asons  mild  doses  of  the  bichloride  of  mercury 
may  Ijc  iisctl.  Wetzlar  recommends  the  mineral  waters  and  iMths  of  Aix- 
la-CliiiiX'lle.  Begbie  advises  the  use  of  the  chloride  of  ammonium  in  large 
doses.  He  has  observed  a  great  iTtluction  of  the  size  of  the  liver,  and 
Budd  has  observed  eases  where  marked  improvement  occurred  when  the 
carbonate  or  cJiluride  of  amniouium  was  used. 

The  thera[K'utic  skill  of  the  physician  is  more  strongly  taxed  in  the 
treatment  of  the  complications  of  this  affetvtion  than  in  the  treatment  of  the 
disease  in  general.  In  spite  of  the  best  therapeutic  mea.sures,  the  symp- 
toms often  are  uncoiitroUable.  The  diarrhijea,  for  instance,  while  astrin- 
gents both  mineral  and  vegetable  may  be  used,  with  or  without  opium, 
ami  the  diet  regulatc^l,  will  sometimes  resist  all  treatment  and  cause  the 
patient's  death.     Persistent  vomiting  likewise  is  most  difficult  to  control, 
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Cari'ful  feediujr,  the  use  of 


jf  alkalies,  of  bisniiitli, 


pre|>aration8  of  jk-jis 
»iiili)f  hydrocyanic  acid,  and  external  (.■orintiT-irritatian,  are  tu  In?  tried. 

The  droj«v,  too,  is  very  difficult  to  trwit.  Tlic  diuretic  prejKiiiitinns 
and  oimibinatioDs  of  the  salts  of  iron  are  of  tiie  most  service,  tliuiifili 
thej-  are  difficult  to  use  if  the  stomach  is  irritable ;  when  this  is  the  case, 
the  Hilts  of  potassium  that  act.  on  the  ki<lneys  may  be  givcu,  preferably 
ia  cfttrvesceiK*.  Purgativi-s  must  lie  given  with  caution,  ou  atxuiiiit  of 
the  natural  tendency  to  diarrhiea.  Drugs  which  stimulate  tJie  circulation 
wt  to  lie  used.  Digitalis,  if  borne,  is  a  most  valuable  diuretic  and  tonic. 
Cwiiae  in  small  doses  meets  two  indications  :  it  is  often  excellent  to 
'  <yli(ive  vomiting,  and  at  the  same  time  is  a  good  diuretic.  The  salts  of 
ttSeiae  may  be  use<l  fur  a  similar  purpose.  As  rcmarke<l  above,  tlic  assn- 
oattion  of  such  pronounced  complications  causes  a  group  of  symptoms  which 
it  is  almost  impossible  to  overcome. 

BM'toymphy. — M uruhUotl,  Diseases  of  the  Liver,  p.  39 ;  Meigs,  A.  V.,  Archives  of 
Ptdiilriw,  1H87,  iv.  222;  Pilr,,  C,  Juhrbuch  fiir  Kinderh.,  1870,  iii.  20-45;  ChnrU's, 
Plij.iiilogie«l  BDd  Pathological  Chemistry  ;  Coats,  Manual  of  PuthuloKy,  p.  134;  Dcscroi- 
nllo,  i./i.  cit.,  p.  2)!);  Trans.  Path.  Soc.  Lond.,  vol.  xiW.  pojuiiin ;  Frerichs,  np.  cil.,  vol.  ii. 
Ji.  W,  IT. ;  Begbic,  Itcynolds's  System  of  Medicine. 

HYDATID   DISEASE  OP  THE   LIVER.' 

Hydatid  disease  of  the  liver  is  produced  by  the  development  within  the 
liver  of  tJie  l-xnia  ecJiiiiococcus  in  its  larval  condition.  The  life-lii.story  of 
tliit  tape-worm  has  Ijeen  very  carefully  studied,  and  whoever  is  interested 
inilie8ul)ject  will  find  full  descriptions  of  the  parasite  in  the  writinrjs  of 
I^ickiut,  Cobbold,  and  Davaine:  it  will  be  sufficient  for  our  purjwses, 
liowewr,  to  state  that  the  adult  tape-worm  is  found  in  tlie  small  intestine 
•JH'cially  of  the  dog,  aud  that  the  minute  eggs,  passing  out  with  the  dog's 
"Ws,  are  swallowed  with  the  food  and  drluk  by  human  beings,  as  well  as  by 
«  Biunlier  of  other  animals.  When  the  eggs  are  thus  swallowed,  their  shells 
••  dissolved,  the  embryos  thus  become  liberated,  jx'netratc  the  mucous 
•snbrane  of  the  bowel,  antl  may  travel  to  any  part  of  the  biKly ;  but  from 
"«  gn-ater  frequency  of  hydatid  disea.se  in  the  liver  it  has  Ix^n  inferred 
'%*  tiie  embryos  preferably  enter  the  portal  vein  or  its  bnuiches,  aud  so 
■•  carried  in  the  blood-cnrrent  to  the  liver.  Whei-cver  the  embryo  be- 
^«  fixed  in  jx>sition  it  bee-omps  the  pcjiut  of  origin  of  a  hydatid  tiunor. 

Frequency. — It  is  self-evident  that  the  longer  a  person  is  exjiosed 
'o  tliL'  danger  of  swallowing  eggs  of  the  (wnia  cchinococvm,  the  greater 
*'1I  U'  the  probability  of  his  contracting  hydatid  disease.  For  this  reason 
'He  frequency  of  the  disease  increases,  as  Thomas  has  admirably  demon- 
linted,  with  everj'  decmle  up  to  fifty,  when  it  (alls,  bwausc  there  are  fewer 
■"'Ve  to  become  infected.     But  while  childrcu,  for  the  reason  just  given, 


'  For  lhi»  divUioii  of  the  general  (ubject  of  enlargements  of  the  liver,  the  author 
''*'i<'«l«dgei  hU  indebtedueu  to  bis  friend  and  former  atudent,  Dr.  Herman  B.  Allyn. 
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fikdj  to  have  the  disease  than  adults,  they  are  by  no  meaos 


IS  found  ia  almost  every  country  about  which  we  have 
knowledge.  It  is  not  iuHuenced  by  climate,  for  it  is 
Ty  pcTvaleot  in  Iceland  and  in  Austnilia,  and  it  is  not  unoommoD 
tke  Qorthern  jwrtions  of  Eunjpe.  Intimate  ass<x'iiitii)n  with 
with  lack  of  care  to  see  that  the  water  and  fixxi  are  not  con- 
I  with  the  eggs  of  the  parasite,  no  doubt  accounts  for  the  preva- 
|MH»«f  the  diaeaee  in  Iceland  and  Australia.  It  has  been  estimated  that 
dl  Ike  ftfiaer  conntry  one-seventh  of  the  population  has  the  disciise.  Dr. 
John  ENivies  Thomas  has  shown  that  the  disease  plays  a  very  important 
ywt  ia  th«  mortality  of  Australia,  and  he  gives  s»ime  surprising  and  in- 
iagr  iaformation  concerniug  the  wide  area  of  distribution  of  hydatid 
throoghout  the  world. 
Ilyvlatid  disease  is  almost  tmknown  among  native-bom  Americans.  Dr. 
Oki)«r  has  been  able  to  collect  records  of  only  sixty-one  cases  in  America,  a 
thud  of  which  prolxibly  occurrctl  in  foreign-born  persons,  IcaNnng  only  forty 
Mttiw  cMm.  0.]ly  one  of  the  si.xty-one  cases  \y&s  in  a  child.  It  would 
■JpMAr  that  our  immunity  from  the  disease  is  to  be  explained  by  more  care- 
fbl  hk)>its  of  living,  siiu-e  Osier  has  demonstratotl  that  the  adult  echiuocoo- 
cit*  ut  found  in  dogs  and  other  animals  in  this  country  more  frequently 
IImui  b  rommonly  snjip  >sifl,  and  it  is  a  m;ittcr  of  comm  )n  knowlwlge  that 
thorr  arr>  large  cattle-  and  sheep-ranches  in  the  western  and  southwestern 
MX'lion!*  of  the  Unitcil  States. 

There  is  iva*ou  to  Ix'lieve,  also,  that  it  is  not  so  rare  in  ehildrrn  as 
nuuy  writers  have  assvrteil.  Binih-Hirschfold  found  twenty-seven  cases 
of  hydatid  disiwie  of  the  liver  in  a  review  of  the  literature,  which  he  states 
WHS  by  no  means  complete;  and  he  says  that  Finsen  has  found  fortj'-one 
camr*  ill  r<vlaiid  in  persons  under  fifteen  years  of  age,  and  Thorstensen  has 
r«>»nl«'«l  twenty-six  rast-s  in  children  under  ten.  Thomas,  in  his  table  of 
6vr  hmidn^l  deaths  from  hydatid  disease  occurring  in  Victoria  between  the 
vmrr)  IS(»S  and  I8.S1,  reconls  thirty-six  cases  in  children  under  ten  years 
of  njp',  «n«l  filh'-«»even  In'lwecn  the  ages  of  ten  and  twenty ;  in  New  South 
WaImi  the  number  of  deaths  in  persons  under  twenty  years  of  age,  bctwern 
IST'i  and  IJ^SI,  was  thirteen  ;  in  Qne«MisIand  there  were  two  deaths  lietweon 
I.STS  and  1881,  and  in  South  Australia  there  were  seven  between  1866  and 
IHHa.  This  gives  a  grand  total  of  one  hundred  and  fifteen  fatal  cases  io 
ivrwiiio  under  twenty  years  of  age.  Of  crnirse  in  the  m.ijority  of  these 
(«M^  the  liver  was  the  seat  of  the  disea^.  No  record  is  given  of  eases  in 
whieh  rcx^uTry  o<rurred.  The  writer  has  been  able  to  collect,  fn)m  French, 
(J<»rMmn,  and  English  sources,  rccortls  of  thirty-three  cases  of  hyd:itid  dt»- 
gitH«  of  the  liver  in  children  of  fifteen  years  or  under,  exclusive  of  Thomas's 
MiH-M.  It  is  evi<lcnt,  therefore,  that  the  disease  is  not  one  of  extreme  rarity 
In  t-<l»ildn'n. 

Mort^»vi'r,  the  slowness  with  which  the  disease  develops  makes  it  prob- 
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iliktiuit  many  of  tlie  cases  first  recognized  in  adults  began  in  the  period 
iif  diildhuod.  Biidd  mr'ntions  a  remarkable  case  in  which  a  wornan  who 
iitd  at  seventy-three  was  found  to  have  two  iiydatid  tumors,  which  there 

I  reason  to  believe  had  existed  since  she  was  eight  years  old.  Barrier ' 
maAoaa  a  oaaa  in  which  the  duration  was  from  fitleen  to  thirty  years,  and 
1  Dumber  of  cases  are  on  re.\>rd  iu  which  the  duration  has  been  from  two 
tu  six  years. 

AnatomicaJ  Characters. — When  the  hydafi<l  embrj-o  becomes  fixed  iu 
P'l'iiioii.  it  loK-s  its  luMjks,  grows  larger,  and  from  a  solid  liwly  becomes 
i-nulually  transformed  into  a  vesicle, — tho  liychitid  cyst.  The  capsule  of 
this  cyst  is  a  aoooective-tissue  membrane  formed  from  the  human  tissues, 
iJ||Bwitly  as  the  ri-sult  of  the  irritation  induced  by  the  presence  of  the 
flfagitc.  It  is,  therefore,  no  |)art  of  the  cyst  projKT.  The  thickness  of  the 
wpwio  is  variable,  and  prolwbly  increases  the  longer  the  jiarasite  remains 
in  fbc  bo<ly  of  its  ht«t.  It  is  richly  supplie<l  with  iilond-vcssels,  which 
mwrisli  both  it  and  the  contained  parasite  ;  fatal  hemorrhage  has  resulted 
fnim  nipturo  of  the  vessels  tijwn  tlic  internal  surface.  Tlie  capsular  walls 
tfl^aobject  to  the  same  degenerative  changes  that  atfect  other  tissues,  but 
Hiwinlly  to  calcareous  degc^neration. 

Within  this  capsule  is  found  the  parasite,  transformed  into  a  cyst.  The 
inter  wall  of  the  cyst  is  translnwnt,  lamellar,  and  very  elastic ;  the  inner  wall 
n\vtfeil  of  granular  mattor,  cells,  nuiscle-fibivs,  and  vessels.     The  fluid 

lined  in  the  cyst  is  tran.shiccnt,  and  faintly  ojmlescent  in  transmitted 
light.  It  is  almost  entirely  free  fmm  albumen,  but  contains  salt  iu  lai^ 
lity,  abundance  of  leucin  and  tyr^isin,  some  gni])c-siigar,  awl  succinic 
TIm!  latU-r,  Leuckart  states,  is  found  in  hardly  any  other  living  organ- 
wo.  The  fluid  also  contains  crystals  of  cliolesterin,  and  s<jmetimes  hroma- 
i«i<iin, — the  latter  when  hemorrhage  into  the  sac  h.is  octnirred.  The  s()ecific 
gravity  of  the  Huid  is  place<l  as  low  as  1000  by  Frerichs,  but  it  probably 
^wirs  between  1009  and  1015. 

Tiireo  varieties  of  hydatid  cyst  have  been  describe*!, — first,  AV/wjiocowu* 
(/naulfuiiiM ;  s(n-oad,  E.  hiifhitidonuA;  and,  thinl,  E.  mn/fHrK'nlarw.  In  the 
fins  variety  tiiere  is  a  simple  cyst  the  internal  layer  of  which  contains 
'"uailsaiKiulcs,  developotl  by  a  budding  process  from  it.  These  briMi<l- 
(••mtain  the  heads,  or  8c<ilif?ps,  of  the  panmite.  The  rapsuli^  may 
and  alKnv  the  heads  to  fltwt  free  iu  the  cystic  fluid  ;  but  in  tlie 
""nnil  fresh  condition  they  are  attached  to  the  cyst-^vall.  This  variety  is 
■*>«  frequent  in  domestic  animals,  tliough  it  also  occurs  in  men. 

The  second  variety,  Eciunwoccw  hydntiflosiut,  is  characterized  by  the 
li'mation  of  daughter-cysts  in  the  interior  of  the  mother-cyst.  The  tlaugh- 
'w-iTrta  may  be  developed  in  large  numiicrs,  even  to  the  numlKT  of 
'oimamds,  and  may  in  turn  give  rise  to  graml-daughter-cysts.  Tlie  con- 
fnntd  ])rolifcration  of  these  cysts  accounts  for  the  large  size  of  the  tutnor. 


>  Quoted  by  Birch-Hirechfeld. 
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Xaunyn  and  Leuckart  assert  timt  the  daugliter-cysts  arc  produced  by  ai 
retrotjrado  nietamorpliosis  of  tlie  IimiIh  ami  brood-capsules.  In  the  case  of 
cchinocoixii  whicli  are  destitute  of  heads,  it  is  sup{>os<?d  that  the  daughter-; 
cysts  are  produced  by  a  saccidatiou  of  the  echiuococcus  wall.  i 

The  third  variety  of  cchtniK'oecus,  E.  inuUUficnIaris,  is  believed  to  result 
from  an  aiiuornuility  of  development.  It  is  made  up  of  a  large  number  of 
very  small  cysts,  closely  set,  and  containing  t ran. *jKirent,  jelly-like  materiaL 
The  alveolar  arrangement  visihle  on  section,  and  the  gelatinous  character 
of  the  contents,  led  to  the  belief  at  one  time  that  they  were  tumors  which 
had  undergone  colloid  change.  To  the  touch  this  variety  of  cj'st  is  firm  and, 
resistant ;  it  grows  to  tlie  size  of  the  fist  or  to  that  of  a  child's  head,  is  c«m-| 
parativcly  rare,  is  found  almost  exclusively  in  man,  and  in  him  almoati 
invariably  in  the  liver.  I 

The  three  varieties  described  are  simply  forms  of  the  same  species.  The 
E.  hifihiti(lomJ<  attains  the  largest  size,  is  the  one  most  fj'ecjuently  met  with,' 
and  is  consefjuently  the  most  important  from  a  clinical  point  of  view.  Ofi 
course  more  than  one  form  may  be  met  with  iu  the  same  person.  | 

Symptoms. — The  symptoms  of  hydatid  disease  of  the  liver  up  to  a 
certain  point  iirc  neither  many  nor  chaincteristic.  The  growth  of  the  tumor 
is  slow  and  imperceptible.  wSometimes  it  is  detectetl  only  by  necident,  or 
when  the  patient  is  under  examination  for  s<ime  other  ailment.  The  latter 
was  the  case  in  the  instance  related  by  ThielxTge.  A  boy  six  years  old,i 
sufiering  with  croup,  was  found  to  have  two  hydatid  cysts  of  the  liver.- 
The  existence  of  one  of  these  had  Wn  noted  by  the  parents,  but  neitberj 
appears  to  have  given  rise  to  any  symptoms.  The  boy  died  from  extensioQ' 
of  iiilso  mcml)rane  into  the  bronclii,  and  the  clinical  diagnosis  was  estab-< 
lished  by  the  post-mortem  examination.  J 

In  other  cases  tlic  existence  of  a  hydatid  tumor  has  been  unsns|ieote<l; 
until  the  child  has  sustaini-d  some  injurj',  as  in  the  case  rejjorted  by  Edge. 
A  boy  four  an<l  a  half  years  old  was  forcibly  grasjied  around  the  waist  and 
lifted  friini  the  ground  by  a  playmate.  He  ran  hunie  complaining  of  |>ain, 
and  his  mother  fouud  a  swelling  in  the  ab<lomen.  Two  days  later  a  hydatid 
tumor  the  size  of  an  orange  was  discovered.  i 

The  load  .'tymptoms  of  hydatid  tumor  of  the  liver  dejycnd  upon  the  seat 
of  the  tumor  and  upon  its  size.  A  small  tumor  sitnatt^I  m  as  to  compress 
the  bile-ducts  or  the  blood-vessels  will  give  rise  to  jaundice  and  to  vascidar 
symptoms.  In  a  case  cited  by  Pontou,  from  the  service  of  Triboulet,  a  girl 
twelve  years  old  had  an  enormous  liver,  filling  the  right  hypochondrium 
and  extending  to  the  iliac  fossa  and  nil  tiie  sub-iitnbilical  region.  The 
tumor  had  the  physical  chai-acteristics  of  an  hyprtrophied  liver.  To  in-l 
crease  the  difficulty  in  tlia'jrnosis,  pressure  over  the  liver  was  painful,  jaun- 
dice was  present  in  a  mark«l  degree,  and  there  were  rei)eated  copious  hem-i 
orrbages  from  the  nose,  aud,  later,  dropsy.  At  the  antojisy  there  was  foundi 
an  enormous  cyst  situatwl  behind  the  liver,  aud  replacing  the  whole  right 
lol«5,  cxccjit  a  wall  of  hcjKitic  substance.     In  front  of  this  tumor,  in  th« 
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H  ktam  of  the  vena  cava,  was  anotlter  cj-st.     It  was  the  latter  which  caused 
^M  the  jaundice  and  dropsy.     But  ucitiicr  jaundice  nor  ascites  is  a  roniinun 

^^      The  most  common  seat  of  hydatid  disease  of  the  liver  is  iu  the  right 

^HhJ^near  its  anterior  surface.     Pontou  says  that  in  the  cases  accurately 

^^npdrttd  the  parasite  occupied  the  right  lobe  ?eve»  times  and  tiie  left  lobe 

lhr«  tiiuw,  while  in  four  cases  it  was  on  the  anterior  suriiicc?  and  twice  on 

the  jKBlerior.     It  will  be  readily  understood  that  a  tumor  of  moderate  size 

I        attttud  n|ion  the  anterior  or  convex  surface  of  tiie  liver  would  be  detected, 

I        wkeneos  if  situated   on  the  posterior  suriju'c  of  the  liver,  or  Ix'twcen  tlie 

liver  and  the  diaphragm,  or  between  the  liver  and  the  stomach,  it  might  not 

ItvcD  be  siisjjected.  es|XH.^ially  as  subjective  9ym}»toms  sire  frequently  altsent. 
In  Uuterliart's  case,  in  a  girl  nine  years  old,  the  cyst  developed  on  the  pos- 
Iffior  surface  of  the  liver  at  its  upper  edge,  and  pushed  the  diaphragm  up 
ipilbe  liver  down.  In  the  first  attempt  at  puncture  the  trocar  struck  tlie 
WW, but  subsequently  the  cyst  was  pierced  at  a  point  in  tiie  nipple  line, 
•here  there  waa  no  prominence. 

Sometimes  the  cj-st  projects  from  the  inferior  edge  of  the  liver  as  low 

•  the  umbilicus,  or  into  the  riglit  iliac  fossa.     At  times  it  develops  in  the 

body  of  the  liver,  and  tlie  dimensions  of  the  latter  lK"come  enormously  in- 

1,  the  belly  is  conspicuously  swollen,  and  the  edge  of  the  ribs  is  ex- 

yutM  like  the  rim  of  a  Iwll.     The  subjective  symptoms  in  such  a  case 

■my  be  a  sense  of  tension  and  dis<'omfort  iu  the  liver  region,  with  periiaps 

|«UD  and  tenderness  if  the  capsule  of  the  liver  is  much  stretclied  or  if 

I        |*ri-he]>atitis  coexists.     There  may  also  l)€  digestive  disturbances,  sucli  as 

j        wwtijjotiou,  vomiting,  lessenetl  appetite,  and  some  loss  of  tlesli.     On  the 

j       <i<W  hand,  there  may  be  no  symptoms  except  the  local  ones,  and  the 

paeni  health  may  remain  good. 

^B       8iieh  a  case  as  the  latter  statement  suggests  is  rccoixlcd  by  Pctel.     A 

^P  koyiiinee  and  a  half  years  old  was  brought  to  Aniiamliault's  clinic  for  an 

'ulargcment  of  the  abdomen  which  liad  been  noticed  for  a  year  and  had 

^m   'lfVirloj)ed  gradually.     The  cliild  had  had  neitlier  diarrhnca,  vomiting,  nor 

^M  jaundice;  it  liad  never  comphiinctl  of  its  belly,  and  its  general  lic-.ihh  re- 

H  "ttined  gtxxl.     The  belly  below  the  false  ribs  projectctl,  and  |>alpation  dis- 

f       flcewl  the  presence  of  a  tumor  situated  in  the  liver.    The  tumor  was  round, 

"nmith,  and  painless,  and  in  volume  about  tlie  size  of  a  ftetat  hcnfl.     It 

'^"•arpd  to  be  embetlded  in  the  right  lobe  of  the  liver,  and  was  hard  and 

■Anting,  presenting  neither  fluctuation  nor  vibration.     At  its  most  pronii- 

I       ••Btfiart,  however,  it  exhibited  a  sort  of  elasticity  which  gave  the  impres- 

■w  that  the  tumor  containwl  liquid.     The  child  presented  no  digestive 

^"iihlpa,  no  OMlema  of  tlie  limbs,  and  no  ascites.     The  tumor  was  aspi- 

""tHJ  and  hydatid  fluid  withdrawn. 

It  will  be  seen  tliat  in  siuii  a  case  the  symptoms,  while  entirely  local, 
•fentill  sufficient  to  make  a  <liagnosi9. 

When  the  tumor  is  developed  near  the  surface  of  the  liver  and  is  of 
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klow  Uie  liver  iu  such  a  way  that  it 

1  walls,  it  is  usually  ptjssible  to 

of  cases  the  so-called  "  hydatid  fremi- 

BHBtai  is  nothing  but  the  vibration  trant^ 

kf  akarply  tapping  a  tense  thin-walk-d  cyst 

ifcis  sign,  MiirchiBon  advises  that  the  three 

ft*  hH  Oat  upon  tlic  tumor,  and  tiie  luick  of  the 

abruptly  with  the  point  of  the  middle  finger 

at  one  time  taught,  especially  by  the  French 

caused  by  daughter-ty  sts  striking  and  re- 

g£  the  mother-cyst ;  but  it  may  be  felt  in  simple 

ient  of  the  existeni-e  of  daujihtcr-cvsts.     Kus- 

•  pill  nine  years  old,  iu  which  hydatid  vibration  was 

a  radical  operation  for  the  removal  of  the  cyst,  it 

mother-cysts,  l)ordering  on  each  other,  existed,  and 

K&Bter  rt^rds  tlic  discover}-  that  two  or  more  adjacent 

give  rise  to  hydatid  vil)ration  as  noteworthy  for  operative 

in  which  the  sigu  has  existed  and  upon  operation  no 

liMod,  contiguous  mother-cysts  slioiiid  be  sought  for  and 


time^  therefore,  a  hydatid  cyst,  of  moderate  and  even 
persist  without  auy  subjective  sym|>toms  and  with  few 
Waal  |i^fwal  signs.  Sooner  or  later,  however,  .symptoms  api>ear, 
exerted  by  the  enlarging  tumor,  and  from  the  resulting 
villi  the  function  of  the  liver  and  with  surrounding  viscera. 
Jtnii^JtiracfcftM  elalCB  tiiat  afler  the  favorable  genend  condition — which  is 
^J^tftt  store  striking  in  contrast  with  tlie  demonstrable  tumor — has  lasted 
(^  a  k'Mf;  UnM  (generally  a  year),  emaciation  usually  begins,  the  skin 
ly  beoomes  increasingly  pale,  and  digestive  disturl)ances  ap|xnr. 
at  this  stage  hydnemic  symptoms  begin.  Gerhanlt  maintmns 
Maanatiun  is  wont  to  occur  more  cjuic^kly  in  children  than  in  adults. 
VTIule  jiain  ow r  the  liver  and  fever  are  usually  absent,  they  (X'cur  in 
taotannv  as  the  case  progresses.  In  the  case  related  by  Stromszky,  a 
eigitt  and  a  half  \*«ir8  old  applied  for  treatment  on  accoimt  of  frequent 
iu  the  right  hyjKX'hondrium,  in  which  region  a  swelling  had 
IJNr  six  months.  The  liver  was  enlarged  and  projectc*!  two 
Si4prr-hivadth«  below  the  edge  of  the  ribs.  During  the  suc(!ceding  few 
WMMIthl  the  symptoms  <<onsistfd  of  gastric  disturbance,  obstinate  c(>n!sti|ia- 
lioik,  painn  in  the  aUlonien,  and  fever.  As  the  liver  slowly  enlarge<l,  the 
•ymi4(Miis  iHi-nmc  more  marked,  and  there  were  added  to  those  already  men- 
tkH>r«l  hendaohe,  low  of  apjictitc,  troublesome  swelling  of  tlie  aUiomen, 
Kui  to  Iwl  a  general  aspect  that  typhoid  fever  was  susjiecteil.  The  sub- 
•eqiwnt  iiymptoma  in  this  interesting  case  may  be  briefly  mentione<l,  for 
they  illuiitrate  the  cflTix-ts  of  the  graduall\  -increasing  pressure  of  a  tumor 
of  tl»e  liwr  u|Kni  llic  circulation,  respiration,  and  general  nutrition  of  the 
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I  dild.   The  child  lost  flesh,  and  lietame  increasingly  pale ;  with  the  progres- 

I  aive  enlargement  of  the  liver,  the  belly  steadily  increased  in  size  until  it 

1  •MUDrt'd  eighty-four  centimetres  in  circumference  and  the  distance  from 

die  xiphoid  cartilage  to  the  symphysis  pubis  was  thirty-nine  centimetres. 

'  Thick  bluish  veins  apj>earwl  about  the  navel  and  extended  upward  to  the 

I  of  the  thorax  and  beyond  on  the  right  side.     O'kk'ma  occnrrttl,  and 

(drspncea;  subsequently  tiie  oedema  increased,  ascites  develoj)etI,  gan- 

Ifrewof  the  scrotum  set  in,  and  respiration  became  increasingly  embarrassed. 

Fever  was  continuous  during  the  later  stages,  and  dcatli  resulted  from  ex- 

biuitiun  about  fifk-eu  months  after  the  swelling  over  the  liver  was  first 

Dotioed.    An  autopsy  confirmed  the  diagnosis — arrived  at  late— of  hydatid 

diiose  of  tie  liver. 

But,  ajiart  from  the  pressure-symjitoms  arising  from  tiie  gradual  de- 

Tcldianent  of  a  hydatid  tumor,  which  are  so  well  portraytni  in  the  rase 

jiBl  cited,  special  symptoms  occur  from  rupture  and  from  inflammntioii  and 

mion  of  the  sac.     Ruirture  took  place  in  one-third  of  the  four  linn- 

latxl  fifty-one  cases  of  hydatid  disease  of  the  liver  ctillected  by  Neis.seT. 

[It occurred  as  follows:  into  the  alimentary  canal  in  forty-five  cases,  into 

the  bpinchi  after  perforation  of  the  diaphragm  in   thirty-one  cases,  into 

,  th*  iKritoneal  cavity,  into  tlie  pleura,  and  externally,  in  sixteen  cases  each. 

^  Kiiptare  occasionally  occurs  also  into  the  veins,  ureters,  and  bile-ducts. 

sj-mptoms  following  rujrtun'  of  a  hydatid  cyst  into  the  jieritoneal  or 

ll  cavity  are  those  of  acute  su)>piinitive  peritonitis  and  empycnm,  and 

I  Scwl  Dot  l>e  dwelt  upon  in  detail.     Desitli  is  the  usual  result.     When  rup- 

I  tare  into  the  intestine  occurs,  the  fluid  and  daiigiitcr-cysts  may  be  dis- 

'  disrpd  by  the  bowel ;  though  if  the  fistulous  communicjition  with  the  in- 

l<»liiie  is  high  up,  they  may  ix»  voniitiKl.     As  a  rule,  however,  the  cysts  are 

T'iptiired  before  being  discharged,  and  only  shreds  of  membrane,  which 

"•^uiri'  the  microscope  for  their  proper  nx'ognition,  a]>fR'ar  in  the  stools. 

If  rupture  occurs  into  the  veins,  the  symptoms  arc  those  of  |)hlebitis,  or 

( tlimmboeis,  or  hxal  gangrene.     When  rupture  occurs  externally,  a  fistulous 

I  O'lTifDunication  with  the  sac  is  estalilisliwl,  tlirongjj  which  the  contents  of 

j  the  c>-9t  are  gradually  drained.     Ul'  cckii-w-,  as  the  result  of  this  fistula, 

•"ITJunition  of  the  sac  may  occur,  and   peritonitis  develop  later.     When 

"'I'ture  occurs  into  the  bronchi,  the  fluid  and  cysts  or  shreds  of  membrane 

•f  expectorated,  and  recovery  is  the  rule. 

Su]ipuration  of  the  cyst  occurs  in  some  cases,  and  may  be  discovered 
[wforu  tapping  or  not  until  afterwards.  In  a  case  reportwl  in  the  thesis  of 
iP'intim,  fn>m  the  service  of  tJiraldcs,  supimration  of  the  sic  was  discovered 
[•htn  tile  cyst  was  incis*^,  and  after  death  tlicre  were  found  metastatic 
the  liver.  Wiiile  the  pus  is  confiuwl  to  the  sac,  there  may  be 
I'ynipforas  in  mldifion  to  those  already  mentioned,  since  the  cyst  is  prac- 
[•i'liliy  outside  the  Ijixly  so  far  as  connection  with  the  circulation  is  con- 
«:ni«l.  But  if  adjacent  structures  are  inflamed,  or  pus  leaks  from  the  cj'st, 
I  may  be  jiytemic  symptoms. 
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To  sum  up  :  after  a  variable  period  during  whicli  there  are  few  subjeot 
tive  symptoms  or  ab^s<Jlutely  none,  the  child  is  iiotieed  to  be  ailing,  to  have 
a  swelling  in  the  right  hypochondriiiin,  or  a  *'  big  belly,"  and  to  be  affected 
with  digestive  disturbances,  accompanied  perhaps  by  loss  of  flesh.  Occa- 
sional symptoms  at  this  stage  are  pain,  fever,  jaundice,  and  oedema.  Tbt 
liver  is  generally  enlarged.  Siibs<N]uent  symptoms  are  produced  by  the 
pressure  upon  adjacent  organs  of  the  enlarging  tumor,  by  the  rupture  of 
the  tumor,  or  by  inflammation  and  suppuration  of  the  sac.  y 

DiagrnoBis. — The  diagnosis  of  hydatid  tumor  of  the  liver  is  in  some 
resjKi'ts  easier  in  cliildreii  tlian  in  adults,  with  the  imjwrtant  exception  that 
its  relative  rarity  may  lead  the  medical  attendant  to  overlook  the  possibili^ 
of  its  i>reurreuce.  Diagnosis  is  easier  in  children  because  distended  gall* 
bladder,  phantom  tumor,  and  aneurism,  with  which  disca.ses  hydatid  disease 
of  tlic  liver  in  adults  is  liable  to  be  confounded,  are  so  rare  in  children  that 
tliev  may  Ite  left  out  of  tlie  count  in  diagnosis. 

Hydatid  tumor  of  the  liver  may  l>e  mistaken  for  an  enlargement  of  th« 
liver  due  to  hypertrophy,  to  fatty  and  amyloid  degenerations,  or  to  malign 
uunt  disease, — sarcoma  or  carcinoma. 

^^'ilen  tlie  jiydatid  tumor  develops  within  tlie  body  of  the  liver,  oJ 
bi>hin<l  it,  in  such  a  way  that  as  the  liver  becomes  steadily  larger  a  shell  of 
hc|mtio  tissue  is  lefl  between  the  cyst  and  the  chest-wall  and  abdomen  (al 
in  Sti-omszky's  case),  it  may  l)e  imjxjssible  to  make  a  correct  diagnosis; 
e^jH'cially  if,  as  in  his  case,  puncture  fails  to  strike  fluid.  But  hy|)ertrophy 
of  the  liver  to  such  an  extent  as  to  pro<luoe  serious  pressure-symptoms  muai 
occur  extnioalinarily  rarely. 

Ill  liitty  liver  the  antet^cdent  history  is  different  from  that  obtained  in 
hydutiil  iliswjse,  the  constitutional  symptoms  are  much  more  market!,  and 
orvliimnly  the  local  wmditiotis  are  very  ditlerent.  In  fatty  liver  there  is! 
giMiond,  uniform,  sniootli  enlargement  of  the  liver  in  a  tul)ercular  child,  ol 
ill  one  ovcrfixl  ou  fat-prmluciug  f(KKls  ;  wjiiie  in  liydatid  tumor  we  have! 
round,  smootli,  painless  tumor,  usually  una(!com))anie<I  with  fever,  mud 
dUturlMince  of  the  general  health,  or  hwal  tendenx^s.  If  in  addition  fluo- 
tuation  of  (lie  tumnr  and  hydatid  fVemitus  can  Ik-  detected,  there  would 
tfBtaxk  to  Iw  little  proliability  of  a  mistake  in  diagnosis.  Whether  fluctuation 
ami  hydatid  fremitus  are  (iresent  or  imf,  a  tumor  susijo-tixl  to  l>e  a  hvdatid 
«'y!*t  should  Ik-  punpttl^c^l.  If  an  a|>p:uvntly  colorless  and  non-albumimiai 
fluid,  oontaiuiiig  abundance  of  chloride  of  sodium,  is  obtained,  the  prolm} 
bility  that  one  has  to  do  vvitfi  a  hydatid  cyst  is  much  strengthened.  TM 
diw^juosis  may  be  considerwl  settled  if  liooklets  are  fiiuud  in  the  fluid.  li 
Yory  olwi'urc  cases  it  would  l>e  well  to  examine  a  suspected  Htiid  for  suga* 
tiHiciii  and  tyrosin,  crystals  of  cholesterin,  an<l  succinic  acid.  | 

If  the  ptitient  with  enlargement  of  the  liver  is  pale,  anremic,  sick Iv,  and 
«iM<M'vvhHt  euuieiattxl,  the  possibility  of  amyloid  degeneration  must  be  r«l 
IMM>utkinxi.  But  in  the  latter  disease  both  the  local  and  the  constitution^ 
i|VW|4\Wt8  are  usually  very  different,  as  there  can  gcnerttlly  be  obtained  ^ 
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^H  hi^ory  of  syphilis  or  prolonged  suppuration  :  an  examination  of  the  spleen 
^H  for  enlargement,  and  of  tlie  uriiii'  fur  tlip  I'liitracteristic  evidences  of  amy- 
^V  ]iNidis«U9e  of  tile  kidneys,  wilt  slied  light  upim  any  oljscurity.  Further- 
^L  wilt,  if  hydatid  disease  of  the  liver  iian  lastinl  long  enough  to  pnxluoe 
^H  orinstitational  symptoms  simulating  those  of  amyloid  disease,  it  will  almost 
^H  lUnys  be  {Kissible,  by  reix^ateil  attempts  at  puncture,  to  obtain  hydatid  fluid 
^M  m\  thus  ertablisli  the  diagnosis. 

^P  With  regard  to  malignant  disease  of  the  liver,  consisting  of  sarcoma  and 
^r  aitiuomn,  it  should  Ije  borne  in  mind  that  in  c<iuntriis  in  wiiich  hydatid 
I  ditiige  is  racist  likely  to  be  found  the  latter  will  Ijc  much  more  common 
I  than  the  former.  Not  much  difficulty  is  likely  to  be  encountered  in  differ- 
t  oliitiug  the  two,  however;  for  in  nialigiiant  disease  the  duration  is  much 
^^  dinner,  and  it  is  characterized  by  jjain,  tendernea«,  progressive  failure  in 
^H  nutrition,  and  emaciation,  and  by  greater  digestive  derangements  than  o«x;ur 
r  in  hydatid  disease.  Jaundice,  ascites,  and  fever  are  also  more  common  in 
I  the  fiimier  than  in  the  latter.  Moreover,  the  enlargement  of  the  liver  is 
I  naally  im^ular  and  nodular.  In  very  soft  cancer  a  deceptive  sense  of 
^B  (liirtuition  might  lead  to  error,  but  the  result  of  puncture  with  a  hypo- 
^B  deraiic  needle  will  Ix;  sufficient  to  prevent  any  mistake  in  diagnosis. 
^H  Abeceas  of  the  liver  is  distinguished  from  Jiydatid  disea.se  by  the  more 
^M  tnW.  character  of  its  symptoms  and  by  their  more  rapid  deveIo])ment. 
^H  WTiile  in  most  cases  al)seess  is  probiibly  secondary,  nevertheless  the  onset 
^K  "t^  the  hepatitis  is  marked  by  chill,  fever,  jiaiu,  tenderness,  and  a  profound 
^H  dalntuoe  of  the  geticnd  health.  Tumor  occurs  in  botli ;  but  the  tumor 
^H  taahmeas  is  seldom  well  de(ine<l,  is  rarely  as  lai^  as  a  hydatid  tumor,  and 
^V  ptsents  physiol  characteristics  very  different  from  those  of  the  typiral 
^P  jlobolar,  ]»inless,  fluctuating  and  vibrating  cyst.  It  should  not  be  for- 
r  tftim,  however,  that  Bnpj)uration  may  occur  in  the  cyst,  or  in  the  liver 
■nirnanding  it.  The  diagnosis  may  then  be  extremely  difficult,  hut  prao- 
'"ally  is  not  of  great  im|>ortance.  In  a  case  reportetl  by  Poiitou,  which 
*»»been  referred  to  already,  it  will  be  renieml)er«i  that  metastatic  abscesses 
<rf  the  liver  ooctirred  secondarily  to  suppunition  in  the  cyst. 

Cystic  enlargements  of  the  kidney  «ui  usually  be  distinguished  from  a 
'iwiatid  cyst  of  the  liver  by  their  location,  by  the  direction  of  their  growth, 
^bA  by  the  (act  that  they  do  not  move  with  the  liver  upon  deep  iuspinUion. 
^■■tmay  be  jKissible,  also,  by  careful  palpation,  to  di.soovcr  that  they  arc  un- 
^^rinnected  with  the  liver,  but  lie  along  the  vertebral  column,  from  which, 
^p«v^>rdintr  to  Birch-Hirschfeld,  they  cannot  be  separated.  An  examination 
^^^f  tlie  nrine  may  assist  gn-atly  in  the  diagnosis. 

Wf  Effusion  into  the  right  jilenral  cavity  presents  some  points  of  similarity 
^"iili  hydatid  tumor  of  the  liver.  But  the  fluid  in  the  former  is  free  to 
•**ovc,  and  hence  (xvupies  a  different  level  with  the  changed  position  of  the 
l"*ti»nt.  The  history  of  the  two  affections  is  different,  and  so,  of  c<jurse, 
■■  tilt  elaracter  of  the  fluid.  Moreover,  in  the  former  there  is  no  enlarge- 
•■>«il  of  tlie  liver,  though  it  may  ajyjrear  enlarged  from  the  fact  that  it  is 
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pressed  down  so  as  to  project  below  the  edge  of  die  ribs.     In  pleural  cifu- 

kioD  there  are  generally  cough,  fever,  and  greater  dyspnuea  than  is  likely  to 

^xitit  iu  hydatid  tuninr.     In  estimating  the  probabilities  it  is  well  to  bear 

in  miud  tliat  the  two  affections  niay  coexist,  and  that,  aixoixling  to  Murchi- 

Uaou,  an  encysted  pleurisy  tuay  simulate  a  hydatid  tumor  by  producing  a 

Cin-nmscribed  bulging  of  the  lower  ribs. 

Duration. — The  duration  of  hydatid  tumor  of  the  liver  is  extremely 
variable.  It  may  last  a  few  months  or  nine  or  ten  years.  Id  a  single  case 
Barrier  establisiied  a  duration  of  from  fifteen  to  thirty  years.  The  caw 
mentioned  by  Budd,  in  which  a  woman  seventy-three  years  old  was  believed 
to  have  had  a  hydatid  tumor  since  her  eighth  year,  has  been  referred  to 
already.  The  duration  in  most  cases  is  probably  from  two  to  four  years. 
It  appears  to  depend  upon  tlie  location  of  the  cj'st,  upou  the  vitality  of  the 
eciiiuococcus,  and  upon  the  power  of  resistance  of  the  fibrous  capsule 
formed  from  its  host's  tissues.  Where  great  resistance  is  offered  to  the 
expansion  of  the  cyst,  and  where  the  vitality  of  the  cchiuoooccus  is  low, 
growth  will  l>e  slower.  It  would  appear,  also,  that  when  the  vitality 
of  the  jiarasite  has  been  lowered  by  excessive  production  of  daughter- 
cysts,  and  especially  when  calcareous  degeneration  has  affected  the  fibrous 
cai)6ule  ami  the  animal  is  tlius  deprived  of  nourishment,  its  death  may 
follow. 

On  the  other  hand,  an  accident  or  an  injury  may  lead  to  rapid  de- 
velopment of  a  cyst  before  apparently  latout,  or  at  least  enlarging  yery 
slowly. 

Prognosis. — Judging  by  the  statistics  at  hand,  hydatid  disease  of  the 
liver  is  more  fatal  in  cliildrcu  than  in  adults.  Tlie  ca.ses  tabulated  by 
Thomas,  and  already  mentioned,  were  all  obtained  from  mortuary  records, 
so  that  only  a  very  general  inference  can  be  drawn  frt)m  their  number.  In 
the  thirty-three  cases  collected  by  the  writer,  there  were  twenty-two  re- 
coveries and  nine  deaths ;  in  two  cases  the  result  was  not  stated.  It  will 
be  readily  understcxni  that  a  hydatid  cyst  so  situated  as  to  press  upon  the 
vessels  of  tlie  liver  will  be  a  source  of  greater  danger  than  one  which  is 
free  to  grow  into  the  alxlominal  cavity.  In  tlie  latter  situation,  also,  the 
prognosis  would  be  more  favorable,  because  the  cyst  ojuld  be  recognized 
and  aspirattni  more  readily.  While  in  some  instances  the  panLsitc  dies,  tiie 
contents  of  tlie  cyst  lx«omc  transformetl  into  a  putty-like  or  plaster-like 
mass,  and  its  walls  undergo  calcareous  degeneration,  this  spontaneous  cure 
is  the  exception,  and  there  is  no  known  way  of  producing  it  artificially. 
If  the  parasite  continues  to  live  and  the  cyst  to  grow,  the  n-sult  will  hv  the 
dentil  of  its  host,  unless  the  contents  of  the  cyst  are  evacuatwl,  either  spon- 
taneously or  artificially.  The  prognosis  is,  tJierefore,  more  favorable  when 
the  diseast!  is  reoognizctl  early  and  admits  of  operative  treatment. 

The  gravity  of  the  prognosis  is  greater  when  there  are  a  number  of 
cj'sts  than  when  there  is  only  one,  and  when  secondary  tumors  form,  and  is 
gravest  in  the  multilocular  variety.     In  the  latter  death  almost  a]wa,>-8 
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l^dts.  It  is  a  curious  iaot  that  most  of  tlic  cases  liithcrtn  reports!  (niue- 
Mlout  of  thirty-five,  according  to  Neiaser")  liavo  owurrcd  in  Switzerland, 
md  in  Germany  it  is  found  almost  exclusively  in  the  soutli. 

Kupture  externally,  iuto  the  intestine,  and  into  the  bronchi,  is,  in  general, 
I CivomiJe  issue;  but  when  ruj)ture  takes  jvlace  into  the  pcritimcal  or  the 
ploiral  cavity,  or  iuto  the  veins,  death  is  the  usual  result.  It  is  probable, 
however,  that  the  increased  success  which  surgeons  have  achicveil  in  dealing 
with  tffections  of  the  abdominal  and  pleural  cavities  will  in  futuiv  lessen 
the  mortality  from  rupture  of  hydatid  cysts  iuto  these  cavities.     Rujiture 

kioto  (lie  bile-ducts  is  an  unfiivorable  issue. 
Other  complications,  such  as  suppuration  of  the  sac,  with  or  without 
fHbie(|uent  rupture,  pleurisy,  pneumonia,  jieritouiti.",  and  the  development 
if^evcre  pressure-symptoms,  all  add  iu  varying  degrees  to  the  gravity  of 
the  pruftnosis. 

Ill  the  average  case,  when  there  is  but  one  evst,  and  that  is  susceptible 
I         of  oiiorative  treatmeut,  the  proguof?is  is  g<xKl. 

■        Treatment. — Hydatid  disease  is  pre-eminently  a  preventable  disease. 
~     Sofiiras  man  is  conci'med,  it  may  Ix'  stated  as  an  axiom  that  where  there 

tw  iw  dogs  there  will  be  no  iufectiou  with  the  ediinoeoceus.  The  custom 
of  having  a  dog  as  a  houscliuld  pet,  which  is  allowe<l  to  lick  the  hands  and 
■(|w  of  the  children,  is  not  free  from  danger  in  any  cimntry,  but  it  is 
Sjlily  objectionable  in  those  countries  in  which  Jiydatid  disi'ase  is  preva- 
kait,  and  is  especially  so  with  dogs  engagtxl  about  sheep,  hogs,  and  cattle, 
■5iQ|B  should  tje  preventetl  from  feeding  upon  the  offal  of  the  animals  just 
BBDcd,  and  the  water-supply  for  drinking  puqmses  should  Ik?  guarded 
Igaiost  contamination.  One  of  (he  liest  safeguaitls  against  infection  is 
uixloulrtedly  an  intelligent  appreciation  of  the  danger  to  be  incurre«l,  This 
of  itself  will  lead  to  greater  cleanliness  in  habits  of  living,  to  a  wholesinne 
"idy  in  the  choice  of  ft)od,  and  to  its  projier  purification  and  cooking, 
flic  food  of  the  dogs  should  also  be  cooked. 

Internal  remedies,  to  di-stroy  the  parasite  or  to  modify  its  eoui-se,  are 
•iselees.  Iodide  of  potassium  and  common  salt  were  thought  at  one  time 
't'lmve  this  powtT;  but  how  little  can  be  expected  from  any  mcflicine  will 
**  best  illustrated  by  recounting  the  ex]ierien<«  of  Dr.  Iji-idy.  He  says 
*'Mt  he  once  retvive<l  for  dissection  the  botly  of  an  English  sailor  which 
•*ad  been  injected  with  zinc  chloride  for  preservation.  In  tlie  alj<lominul 
^*tll  in  the  right  iliac  r^ion  there  was  a  hydatid  tuninr  the  size  of  a  fist. 

■  ^hi  examination  of  the  tumor  it  was  found  full  of  daughter-cysts,  and 
*l»c*e  iKjutainod  living  scolices,  though  the  man  had  Ix-eii  dtad  several  days 
•od  the  tissues  were  bleached  by  the  zinc  solution. 

It  will  l>e  evident  from  wliat  has  l)een  said  under  prognosis  that  effective 
t^eatmcnt  is  surgicaL  In  many  cases  aspiration  is  all  that  is  necessary. 
In  udiers  incision  appears  to  be  requiretl. 

I  Quoted  by  Leuokart. 
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TUMUKS  OF  THE   LIVER.  ' 

Under  the  above  general  term  all  forms  of  tumors  of  the  liver  will  be 
included.  The  writer  has  been  able  to  eollwt  nineteen  cases  of  primary 
malignant  disea'^e  of  the  liver,  divided  as  follows:  adenoma,  two  cases j{ 
lymphadcnoma,  two  cases  ;  carcinoma,  ten  cases  ;  sarcoma,  five  cases. 

Tile  clinical  acfHjiint  in  these  pages  will  be  based  ou  an  analysis  of  the 
cases  above  noted.  In  addition  stime  tumors  of  the  liver  have  been  re- 
ported whiih  were  not  malignant  in  clianu'ter,  Imt  which  were  no  doubt 
the  primary  cause  of  tlcatii.  They  arc  rare,  and  will  be  found  in  the 
abstracts  of  cases  which  the  writer  ha.s  added  to  this  section.  (Cases  XIX., 
XX.,  and  XXI.) 

Of  these,  the  case  of  Luschka  presented  some  features  of  interest.  At 
the  birth  of  the  child,  which  was  premature,  the  alxlomen  and  veins  were 
enlarged  and  the  skin  was  pale  yellow.  Twelve  days  after  birth,  hemor- 
rhages from  the  cord,  the  st«iinacli,  and  the  bowels  took  place,  with  cedema 
of  the  lower  limbs.  Four  weeks  after  birth  the  child  died.  .4t  the  autopsy 
a  round  fleshy  tumor  was  found  which  had  its  origin  in  a  hemorrhage  into 
the  parenchyma  of  the  liver.  E.xcept  the  enlarged  veins  and  prominent 
abdomen,  the  sympt<ims  were  like  those  oi"  malignant  jaundice.  The  case  of 
Hueter  presented  sympt<ims  which,  in  the  occurrence  of  pain,  enlargement 
of  the  abdomen,  and  presence  of  a  tumor,  resenibhxl  those  of  malignant 
disease  of  the  liver.  It  was  oonsideretl  to  be  malignant  disease  of  the, 
kidney  aasociutetl  with  ascites.  An  operation  deU'rmined  the  presence  of] 
an  enormous  cyst  of  the  liver  which  fill(>tl  the  entire  alKlomcn,  and  in  the 
sac  of  which  a  firm  mass  of  clots  or  necrotic  tissue  was  found  which  had 
been  detected  ou  pali>ation  and  mistaken  for  tumor  of  the  kidney.  The 
patient  recovered. 

In  addition  to  the  tumors  the  origin  of  which  is  primarily  in  the 
liver,  secondary  tumors  are  found  which  ctuise  the  .same  symptoms  and  are; 
the  cause  of  similar  enlargement  of  that  organ.  In  canc-er  of  various 
organs  of  the  body  the  liver  is  secondarily  involved.  The  primary  seat 
of  (he  growth  is  often  very  obsciiiv,  antl  hence  practically  the  liver-afreeti<»a 
alone  is  held  to  be  the  proct^ss  in  progress.  In  other  words,  the  symptoms 
of  the  secondary  disease  in  the  liver  arc  frc<]uently  the  symptoms  of  the 
disease,  and  the  case  is  considered  one  of  hepatic  disease.     It  may  he  taken 
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for  granted,  therefore,  that  tlie  symptoms  of  secondary  cancer  of  the  liver 
trctliosame  a.«  those  of  the  primary  tVinii.    It  will  nut  Ijc  rcfi-rifil  to  again. 

We  likewise  find  tumors  of  the  liver  associated  with  or  part  of  u  similar 
piwee  in  other  organs  or  Btructures  of  the  body.  Thus,  lymphoma,  lym- 
pJndi-noma,  or  lyrapho-sarcoma  of  the  liver  (Case  XXII.)  dots  not  usually 
exist  alone,  but  in  conjunction  with  the  same  disease  in  other  oi-gans.  The 
HTstogpiiic  tumor  which  Wagner  di-scribes  and  which  Birch-Hirschfeld  in- 
iliiiies  in  his  article  on  malignant  tumors  of  the  liver  belongs  to  the  same 
dHS.  In  this  ca-se  similar  gnnvths  were  found  in  the  small  intestine,  the 
yiritooeum,  and  the  kidney,  but  the  enlargetl  liver  was  in  the  fori'gronnd, 
and  honoc  the  distinguished  author  quoted  thinks  it  should  be  treattd  of 
it  a  case  of  tumor  of  tiie  liver.  S(5  with  the  other  varieties  :  the  lieimtic 
lyioptunis  are  the  most  prt»niiuent,  and  hence  the  cases  are  classified  under 
liw-dismae.  Cases  of  this  class  are  not  includctl  in  the  following  discus- 
•ioii,  ami  are  simply  alluded  to  in  this  instance  as  examples  of  eniarge- 
Bfnt  of  the  liver.  An  abstract  of  a  case  is  also  apjwuded  to  illustrate 
(olugpraent  of  the  liver  from  tuberculosis  of  that  oi^n. 

Carcixoma  and  Sarcoma  of  the  Liver. — Cancer  of  the  liver  ia 
IW',  Birch-Hirschfeld  ha.s  notetl  twice  in  fcmr  hundred  sections  of  new- 
Ixirn  children  general  diffused  cancer  in  the  form  of  roundish  nodes  whose 
nwimference  for  the  most  part  did  not  surpass  tlic  size  of  a  jwa,  which  pre- 
sulnl  no  symptoms  during  life.  The  rarity  of  canwr  of  the  liver  Hiniply 
(vrrrepouds  to  the  rarity  of  carcinoma  in  general  in  early  life.  In  18.51 
Leiiprt  cited  flfleeu  instances  of  cjuiccr  iu  early  life,  and  in  1867  Duzan 
•jWioni-d  nearly  two  hundred.  This  includes  cancer  of  all  the  organs  and 
The  latter  author  affirms  that  cancer  in  cliildreu  is  almost  always 
wotphaloid.  ^^'ilkinson  and  Rokitansky  have  noted  the  existence  of  scir- 
riwsin  verk' young  subjects.  Descroizillcs,  fmm  whom  the  above  is  drawn, 
**•«  Umt  cancer  occurs  exceptionally  iu  the  liver,  and  quotes  Charon  and 
I^degank  and  also  Gcrmain-S6e  in  support  of  the  statement.  He  refers 
''acaee  which  Boucluit  met  wifii,  and  quotes  the  case  oi'  Lewis,  of  which 
"'give  an  abstract.     Of  IJ<»uchnt's  mse  we  could  not  find  a  record. 

Of  the  seventeen  cases  (-ollccttd  by  the  writer,  six  were  sarcoma,  ten 
•^fp  carcinoma,  and  one  was  adenoma  of  the  liver.  They  are  studied 
^etlier  in  the  following  rfmimL 

Btiolog7. — No  cases  are  included  over  fifteen  years  of  age.  The 
Jotingrst  faae  was  three  weeks  old  ;  it  was  a  dift'used  sarcoma.  Under  one 
six  ca.se«,  or  one-thinl  of  the  entire  numlx^r,  are  reported  ;  in  the 
and  the  third  year,  two  cast«  each  ;  in  the  twelfth  year,  three  cases; 
M  one  *a<'h  at  the  age  of  nine,  eleven,  thirteen,  and  fourteen  years.    The  sex 

act  always  given.     Of  the  eleven  cast's  in  which  tlic  sex  was  recortlcd, 

Were  females  and  six  were  males.  In  the  larger  numlwr  of  cases  there 
*»»  no  hereditary  history  of  disease,  and  in  three  instances  only  was  there 
''«'nti<iii  of  an  injury  which  might  have  been  referred  to  as  the  cause  of 
oialignBDt  disease. 
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developed  rapidly,  and  the  disease  ran 
of  tbe  livtT  was  fii-st  complained  of  usuall) 
enlargement  of  the  alxlumen  was  soo 


t  aUominal  walla  were  seen  to  be  promioeol 

to  be  enlarged,  its  surfact?  and  ctlgw  irrcgulai 

k  grew  rapidly  and  was  tlie  scat  of  pain  ;  or 

vtt  tbe  liver  was  detected.     Gastro-intestina 

fcr  laial  symptoms,  and  emaciation,  progressive  ii 

[iitiwtion,  soon  took  plaw.     Fever  was  observe) 

very  rare,  and  enlargement  of  the  spleen  an« 

Enlargement  of  the  veins  is  more  peculiar  U 

this  aSet^tion. 

ID  clinical  history  was  detailed.     The  followiiij 
their  cliaracter  and  frequency,  is  taken,  therefore 
«f  ih*  fifteen  casts  in  which  they  were  given. 

region  was  complained  of  six  times,  and  in  th< 
Id  one  instance  it  was  seated  in  the  righi 
chIcimIccI  to  the  lefl  shoulder.  It  usually  occurred  ir 
«f  thedMSSC,  but  in  one  of  the  six  esses  tlic  pain  did  noi 
ttm/t  vrek  of  the  patient's  illness.  Tenderness  without  paii 
■•iMtoDce.  In  some  ca-^es  tite  ])<iin  was  due  to  the  gruwtt 
■at  of  thcni  to  the  complication  of  localized  peritonitis. 

9f  the  Abdomen. — Eulargcrnent  of  the  ai)domeu  witb- 

of  particularly  in  thretf  instances.     It  is,  howeve 
of  hepatic  carcinoma.     In  one  it  was  stiid  U)  be 
its  surface  was  said  to  be  irregular,  and  in  the  thin] 
$  aot  described. 

<^Ae  Vang. — Enlargement  of  the  veins  of  the  abdoruec 


niur 

finn 


",  dewribed  either  as  one  mass  or  as  a  number  of  projectioni 

of  the  liver,  was  found  in  eight  cases.     Thus,  in  one  it  was 

fixHPB  the  sixth  rib  to  the  iliac  fossa  and  from  the  vertebra  to 

«a  the  right  side.    Over  its  surface  elevations,  soil  in  charactor, 

mar  of  •  <^>ild's'  fi^t,  wt'rc  seen  and  felt.     In  another  it  was  said  th.nt  the 

«Xtm<k^  fnnn  the  chest  to  the  jHlvis  and  that  it  was  firm  and  im- 

la  a  thinl  dulness  extended  from  the  xiphoid  to  the  liyjx)gas- 

aod  in  the  lunilmr  and  iliac  regions,  on  a(x<ount  of  a  smooth  resisting 

et  which  filled  up  the  entire  alKlominal  cavity  except  a  small  sjmce  in 

hiiMMniitrir  n'gion.     Practically,  the  aiK>ve-ilescriiM'«l  tumors  were  really 

li>  (^uUntement  of  the  liver,  not  inde|H'ndcnt  of  or  adjacent  to  it,  and 

ni>t  tumors  of  that  organ.    They  shoiihl  be  studied  in  omnection 

ih*  wibsetjucnt  ivraarks  on  enlargement  of  the  liver.     Siiecifi^-ully^ 

divcribcd  in  the  following  localities:  firet,  in  the  epigastriur 

fi«h(  of  the  mc^linn  line,  bctwi-en  the  umbilicus  and  the  liase  of 

MCtunl.  at  the  umbilicus,  like  a  fluctuating  prominence ;  third, 


ully^ 
ivoM 
[)f  the 
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firet  at  the  last  ribs  on  the  right  side,  before  death  in  the  right  hypochon- 
driiira  and  epigastrium  as  an  elastic  fluctuating  mass.  In  another  ease  the 
tumor  was  the  size  of  a  hen's  egg  and  was  seated  in  the  ejiigastrium.  In 
the  awe  of  West  the  position  of  the  turaor  was  not  defined.  'I  he  tumor 
«u«  the  seat  of  pain  twice,  and  was  painless  in  throe  instances.  The  skin 
of  the  surface  of  the  tumor  was  red  in  one  case  in  which  there  was  fluctua- 
tioD.  While  hard  and  (irni  in  a  few  instances,  it  is  important  to  note  that 
itwis  elastic  and  fluctuating  iu  thrve  cases.  This  fluctuation  was  so  marked 
IS  to  lea«l  to  the  diagnosis  of  hydatid  cyst  01*  absoess. 

The  large  size  and  rapid  growth  and  the  softening  and  fluctuation  appear 
to  diaracterize  the  malignant  tumors  of  the  liver  in  childhood. 

5.  Enlnrgemrni  of  the  Lirei: — This  in  five  cases  was  p<j8itively  said  to 
Mist  during  life,  and  in  five  other  instances  it,  presumalily,  was  determined 
before  death,  for  in  each  a  tumor  of  the  abdomen  was  described  which 
the  autopsy  showed  to  be  due  to  carcinoma  of  the  liver.  (See  alnne,  under 
Tumor.)  The  enlargement  was  very  great,  and  much  greater  in  pnijMirtion 
to  gjmiiar  diseases  of  the  liver  in  adults.  Thus,  in  one  instance  the  liver 
was  fiduid  by  percussion  and  palpation  to  extend  from  tlie  third  rib  to  four 
iiK-lifti  l)elow  the  margin  of  the  ribs,  or  from  the  cJicst  to  the  pelvis,  and  in 
iDothiT  to  till  the  entire  alxlominal  cavity  except  a  small  spaw  in  the  hypo 
giitric  region.  The  surface  of  tlie  liver  was  usually  irr^ular,  and  the  ele- 
Wioiw  or  prominences  over  it  fiave  Ix'en  defined  as  soft,  or  elastic  and 
fiuctimting,  or  as  bossy  swellings  whieli  were  ninbilieated.  The  fluctuating 
projectioua  ia  several  instances  yielded,  on  paljuition,  signs  similar  to  those 
yickiwl  by  a  cyst,  and  were  punctinx"d  with  a  view  of  seenring  ey.stic  fluid. 
In  all  the  instances  iu  which  aspiration  was  performed  nothing  but  blood 
»«8Hithdrawn.  In  one  case  the  liver,  it  is  said,  extended  from  the  clavicle 
to  tie  pelvis. 

The  same  remark  as  to  the  size,  growth,  and  character  of  tlie  tumor  of 
•Dlliguant  hepatic  disease  iu  childhood  applies  to  the  or^n  itself. 

6.  Aaciim  and  (Edema. — This  was  usually  al»ent.     In  two  cases  its 
eiine  was  determine<l  before  death.     Qildcma  of  the  legs  occurred,  no 

6bt  from  pri-ssuR',  in  tJiree  instances. 

7.  The  sjAren  was  not  enlarged. 

8.  Jaundice  was  observed  In  three  cases.  In  one  only  was  the  jaundice 
^■*0'  deep.  No  special  secondar}'  symptoms  were  causi«d  by  it,  and  the 
fiurse  of  the  disease  was  not  influenced  by  its  presence. 

9.  G<ui(ro-InieMinal  Sifmj>tomn. — Nausea  and  vtuniting  oeeurrwl  in  four 
IMarrhoja  was  found  in  three  ca.ses,  and  constipation  was  noted  in  one. 

A  striking  fact  is  the  great  frerpiency  of  cases  in  which  the  gastro-intcstinal 
*»e  the  first  symptoms.  The  Illness  was  usheretl  iu  with  vomiting  and 
^i*rrh(Ea. 

10.  Fever  waa  most  marked  in  one  ease  (Pye-Smith),  but  was  noted  also 
">  llirj'e  other  cases.  It  was  ass(Kiated  with  a  tumor  which  was  soft  and 
fluiiuatiug  and  which  gave  rise  to  the  belief  that  alwtiess  of  the  liver  was 
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present.  Tlie  rapidly-growing  cancer  often  causes  so-called  hepatic  fever. 
It  is  rather  rcmarkaMe  that  this  symptom  was  not  more  common.  It  may 
not  ha\'e  beeu  looked  tor. 

Finally,  the  character,  mode  of  onset,  and  progress  of  the  symptoms  did 
uot  indicate  the  form  of  malignant  di!*ca.*c'  pn-wiit. 

Duration. — Usually  the  ca-scs  wore  of  »\wv\  duration  ;  the  longest  was 
under  oi)servatiou  seventeen  niontlis.  The  shortest  appeaixxl  to  be  a  growth 
of  ten  days  only  (Pepjx'r).  The  sarcomas  grew  more  rapidly  and  caused 
death  scM)ner,  on  the  whole,  than  the  rarciuomas, — one  month,  ten  weeks, 
imd  tiirce,  four,  and  five  mouths,  ix'sjK'ctively,  l)eing  the  duration  in  five 
cases. 

No  relation  Wtween  the  size  of  the  gmwth  and  the  duration  of  the  dis- 
ease could  lie  nuule  out  that  was  of  any  importance.  It  may  be  said,  how- 
ever, that  the  larger  new  growths  were  jiroduced  more  rapidly.  One  of  the 
largest  of  the  eucephaloid  carcinomas  was  of  forty-five  days'  duration  only. 

The  dumtiou  of  tlie  ailment  had  no  influence  on  the  character  of  the 
carcinonui,  if  we  accept  the  data  of  thest;  cases.  The  example  of  seirrhus 
ofxrurrcd  in  a  child  nine  montiis  old.  This  is  not  cttntrary  to  the  rule  gen- 
erally rcgartlJng  the  duration  of  various  malignant  growths. 

Practically,  it  may  be  possible  to  say  that  if  the  new  formation  in  the, 
liver  gi-ows  rapidly  it  may  be  a  sarcoma. 

DUujnoif'm. — The  diagnosis  in  individual  cases  was  not  ditficult :  inde 
it  ap|Hars  wisier  to  distinguish  cairiuoma  in  childivn  than  in  adult.s. 

Hydatid  disease  aud  abscess  of  the  liver  were  discussed  by  several  of 
the  authorities  C|Uotcd  in  the  ap|)endix,  in  cotuiectiou  with  their  particular 
cases.  The  results  of  aspiration  usually  Icil  llieui  to  exclude  these  affections. 
One  can  appreciate  difficulties,  however,  in  a  case  where,  from  carcinoma, 
hepatic  syiu]itonis — pain,  enlargement  nf  the  liver,  a  tumor,  and  slight 
fever — arise  after  direct  trauma.  Tiie  suHbring  does  not  seem  to  \tc  so  great, 
however,  as  in  abscess,  the  fever  is  not  so  high,  and  the  sweats  are  uot  so 
marketl.  The  liver  is  generally  larger  in  cancer,  and  ran  be  jiercussed  and 
jtaljKitcd  with  lt«s  suffering.  The  alnlominal  veins  are  more  likely  to  lie 
eularge<l.  Emaciation  characterizes  Imth,  but  in  carcinoma  is  coupled  with 
cachexia  and  is  very  markwl.  A  full  discussion  of  the  distinctions  will  be' 
found  in  the  article  on  abscess  of  the  liver.  Hydatid  disease  is  painless,' 
almost  symptondess,  and  chronic.  The  tumor  is  larger  and  has  charac- 
teristics described  in  that  section.  I 

We  have  purjwsely  omittetl  a  descri]ition  of  the  anatomic;il  characters 
of  tumors  of  the  liver.  In  the  appendwl  abstracts  of  f«.«es  will  \te  found 
good  individual  descriptions.  Moreover,  they  do  not  differ  much  from  the 
same  structural  changes  in  adults,  the  characters  of  which  one  csui  readilv 
learn  in  the  vast  number  of  text-books  on  pathology.  That  tlie  malignant 
growths  of  childhood  are  more  diffuse  and  more  luxuriant  than  those  of 
adult  life,  is  well  known.  1 

Coucerning  the  prognosis  and  tivatmeut  nothing  need  be  added.  | 
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pAy. — Pye-Smitb,  H.,  Trans.  Path.  Soc.  Lond.,  xxxi.  125;  Farre,  quoted  by 
1  of  the  Liver,  iii.  55;  Tootli,  H.  H.,  Trans.  Puth.  Soc.  Lond.,  xxxvi.  'iZO  ; 
thol.  Hcisp.  Rep.,  1871,  vii.  14-3;  Parker,  R.  "W.,  London  Lancet,  1880,  i. 
'aH;  Fcpper,  'William,  Tmns.  Puth.  Hik.  Philii.,  1874,  iv.  07 ;  Lewis,  C.  J.,  Chicago  Med. 
Juur  imi  Kxam.,  xxxiv.  323  ;  Jluigcnbuch,  Weekly  Med.  Kev.,  1884,  ix.  433;  OroM,  S. 
W„N'  Am.  Med.-Chir.  Rev.,  1857,  i.  414;  Uenschen,  Jnhresbericht  (Virchow  and  Hirncli), 
IIST,  IM.  ii. ;  Kottmunn,  A.,  Corr.-Blutt  fur  Sehw.  Aery.tc,  1872,  4t)9  ;  DeM;bampt>,  E.,  Lii 
Fnmc*  Mwlicalc,  1885,  i.  80&-818  ;  Ashby  and  Wri),'ht,  Uiseusw  of  Children,  London,  18H!t, 
p.ltj;  Birch-UirM.'hfeld,  Gerhardt's  Handbuch,  Bd.  iv.  Abth.  ii.,  665-636;  Ollivier,  La 
CtiDt<)Uc  dm  HdpiUux  des  EnfanU,  etc.,  1841,  899;  Savard,  Bull,  de  la  Soc.  Anat.,  18^0, 
It  »1;  Luichka,  Virchow's  Anhiv,  1858,  xv.  168-171  ;  Aa'hiv  fur  Kind.,  1886,  vii.  138; 
Buetcr,  C.  F.  C,  Inaug.  Diet.,  Gottingen,  1887  ;  Descroizillcs,  op.  eit. ;  and  the  works  of 
Vw,  Henoch,  Ashby  and  Wright,  and  Baginiiky,  on  Diseases  of  Children. 
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ABSTRACTS  OF  CASES  OF  CANCER  AND  OTHER  TUMORS  OF  THE 

LIVER. 

Out  /.,  EneephaJoid  Oanerr. — Girl  thirteen  months  old.  For  some  time  she  complained 
ofcDfiUoual  sutTering.  When  Urst  seen,  in  April,  18.i4,  a  painless  tumor  in  the  liver- 
nfivii,  tt  the  level  of  the  last  ribs  on  the  right  side,  ot'  e<.)n9iderable  volume,  was  found. 
Hw  ikiu  was  stretched  over  it  and  brilliiinl  as  in  phlegmonous  erysipelas,  but  presented 
otlyilleht  redness  and  no  pain  on  presi^iire.  Appetite  jrotid  ;  no  fever;  no  general  Iniuble. 
Aft(Tthn<c  months  the  tumor  occupied  the  right  hypoch»ndrium  and  epigastrium;  it  was 
loinlot,  elastic,  fluctuating  t<.>  the  t<iuch  ;  no  IxjBses.  Sf.mie  fever ;  emaciation.  Death  no- 
raitttl  .September  19,  prior  to  which  fever  was  for  some  time  verj'  pronounced.  At  the 
inl/ipi_v  sn  oblong  tumor  twice  as  large  as  the  child's  head  was  found.  Encephaloid  cancer. 
TbcehiM  had  a  Dill  a  short  time  befiire.     (Ollivier.) 

Out  If.,  Oineer. — Female  aged  nine.  Was  ill  about  a  year,  suffering  pain  in  the  re- 
jioBof  the  stinnach  towards  the  last.  There  was  vomiting  the  bitter  half  of  the  year,  with 
•.inplipiiu of  marasmus  and  geucnil  anasarcii ;  no  jaundice,  no  ulbuminuria.  Post-mortem  : 
pwlj-dfveloped  child,  very  thin  ;  general  wdeinii ;  primury  cancer  of  liver.     (Koltmann.) 

Our  til.,  Oincer. — Girl  aged  fourteen.  On  Dwcmbcr  18,  1881,  she  was  attacked  with 
plwlfjr  of  the  right  side.  The  liver  was  somewhat  enlnrged.  By  February,  1882,  the 
plwilsy  mw  cured  ;  two  months  afterwards  the  girl  became  cachectic,  with  fever.  There 
■••insrkcd  enlargement  of  the  liver,  in  which  were  spot*  of  fluctuation.  Puncture  evacu- 
•W  i  bloody  fluid  containing  a  few  lymphoid  cell»,  Hbrin  threads,  and  fatty  degenerated 
Mpilif  Hirer)  cells.  At  the  autopsy  a  widely  diffused  lelangeicctatic  cystic  cancer  of  the 
"WjDii  thrombosis  of  the  inferior  vena  cava  were  found.     (Hen»cben.) 

fW  /v.,  EneephaJoid  Cancer. — Boy  eleven  years  old,  admitted  February  24,  1881.  He 
Wsujoyed  good  health  prior  to  February  12.  when  he  felt  pain  in  upper  part  of  abdomen, 
•|*ci«lly  in  hypochondrium,  radiating  into  the  back  of  the  left  shoulder,  with  irregular 
Mswrbiiions ;  slow  digestion,  flatulence,  and  con>itipation.  No  injury  in  hepatic  region, 
"wfuar  or  five  days  nose  bled  seven  or  eight  limes  n  day.  When  he  entered  the  hospital, 
w  »ii  very  thin,  cheeks  a  little  colored,  eyes  brilliant,  conjunctiva  slightly  icteric.  Kespondi 
flwljr  to  questions  put  to  him,  and  seems  intelligent.  He  lost  much  flesh  within  flfleen  days. 
'^  warm  ;  pulse  a  little  more  frequent  than  normal,  100.  Respirations  84.  No  appetite  ; 
"owwiiling;  no  constipation.  Al>domen  mu<'h  swollen,  noticed  by  mother  five  or  six  duyj 
"fof*  admission  to  bo#pital,  and  at  that  time  «aid  to  have  been  veri-  hard.  Subcutaneous 
'Mominal  reins  dilated.  In  the  epigastrium  Mow  xiphoid,  abdominal  wall  elevated  by  a 
'•'iw extending  into  right  and  left  hypocbondriiiin  iind  much  more  prominent  at  epigas- 
'"Ufli  »nd  a  little  to  the  right  of  median  line  between  umbilicus  and  the  base  of  the  chest. 
'l«wm«  convex.  Distance  from  xiphoid  to  umbilicus  fourteen  centimetres,  fn>m  left  an- 
Inioriltoctpine  twenty-three  and  from  right  twenty-<me  centimetres ;  circumference  of  the 
''"')■  »t  the  umbilicus  sixty-six  centimetres.  Palpation  meets  with  resistance  at  the  most 
f'liiinvnt  port  between  this  point  and  the  ci»tjil  border,  then  a  small  and  separate  tumor  is 
''^  vf  the  liee  of  a  little  walnut     Liver  increased  in  volume  considerably,  and  its  border 
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felt  distinctly  two  or  three  flnger-bnwdths  above  umbilicus ;  no  hrd«lid  vibration.  Febmaryi 
26,  profuiMj  epiftaxis.  On  puncture  about  fifty  gnimmps  of  a  red  liquid  withdruwn,  only 
pure  blood.  March  1,  morp  acute  alidominal  pain  and  local  poritoniti*;  pain  increased  ia' 
severity  to  the  4tU.  March  6,  small  hard  nipple-shaped  tumors  felt  above  four  or  five  linger^ 
breadths  above  pubis,  not  movable.  They  seem  to  be  adherent  to  the  liver,  and  also  coniititut* 
the  border  of  it.  March  12,  liver  increa.<ing  in  volume,  pain  more  and  more  acute.  Epii- 
taxis  more  and  mon?  frequent.  Tcmpcniture  remains  about  88°  C,  but  pulse  i«  between  120 
and  130,  and  re.<piration$  are  8-5  to  40  ))cr  minute.  CachGctic  and  thin.  No  vomiting; 
tendency  to  constipation.  Urine  remains  scanty;  the  greiiteiit  quantity  of  urea  in  twenty- 
four  hours  is  throe  and  a  half  grammes.  Usually  it  varied  bi^tween  one  and  a  half  and 
two  grnmmes,  and  oft<?n  fell  as  low  an  twelve  decigrammes.  Peritoneal  friction  disappeared 
little  by  little,  and  abdomen  increased  in  volume.  Ascites  appeared  and  became  consider- 
able  in  the  lii<t  days  of  the  disease.  Some  signs  of  bronchitis  and  a  little  congestion  in  tb» 
base  of  tlie  luni;  were  deinonstmted.  Pain  very  acute  during  whole  duration  of  diseue.! 
Patient  died  exliaUiitcd  Jlarch  29.     Duration  of  disease  forty-five  days. 

Aut'ip.i;/. — Liver  very  large,  extending  four  or  five  finger-breadths  beyond  pubis ;  large 
cancerous  tuuior  iK-eupics  greater  part  of  right  lobe,  the  edge  of  which  with  its  busies  had 
during  life  been  felt  above  the  pubis.  Cancer,  encepbaloid,  primary.  Liver  weighs  three 
kilometres  and  two  hundred  and  seventy  grammes.     (Descbamps.) 

Owe  v.,  Cancer, — Female  three  years  old;  no  clinical  history.  Left  lobe  of  livor 
transformed  into  a  large  tumor-mag»,  extending  to  upper  surface  of  the  right  lobe.  Surface 
of  the  left  lobe  lumpy  ;  tumor  in  most  places  soft.     (Wold*,  from  Birch-Hirschfeld.) 

Com  VI.,  Caneer. — Boy  of  twelve;  history  utisatisfactory.  Tumor  situated  in  right, 
lobe  of  liver ;  corresponded  with  the  luidular  form  of  adenoma  of  the  liver,  and  in  Min«< 
phiccs  there  is  already  pmiiounced  change  inti>  carcinoma.     (Bireh-Hirschfeld.) 

Que  VII.,  Sarcotim. — Girl  twelve  years  old,  sick  for  four  months  with  pain  in  liverw 
region.  For  one  month  swelling  of  alidomen  and  thoracic  region  from  the  right  collai^bono 
to  the  navel,  and  at  last  place  a  ductnating  prominence.  Hydatid  diagnosed.  On  puncture,' 
evacuated  bloody  scrum.  Four  weeks  later  death,  prior  to  which  pr(>nounced  cachexia  and 
(edema  of  limbs.  On  section,  tumor  right  lobe  of  liver  occupying  whole  place  on  the  right 
side  from  clavicle  to  pelvis.  Medullary  spong}'  sarcoma.  (Roberts,  Lancet,  1867,  i.  8,  quoted 
by  Birch-Hirschfeld. ) 

Case  VIII.,  Sarcoma. — Child  aged  two  and  a  half  yeare.  Presented  for  treatment  in 
February,  1878.  Healthy  until  Christmas,  1877,  when  the  abdomen  became  enlarged.  Th« 
liver  was  found  to  be  much  enlarged.  Sapid  increase  during  the  next  few  weeks.  Fhit, 
soft,  almost  fluctuating  projections  can  be  distinctly  felt  up<m  the  liver.  Dilatation  of 
veins  of  abdomen  and  lower  part  of  thorax,  increased  emaciation,  slight  jaundice.  Death 
March  23. 

Auiapay, — Liver  enlarged  threefold,  yellow.  Contains  at  the  periphery  and  internally 
numerous  yellowish-white,  soft  tumors  frLiin  the  size  of  a  hazel-nut  to  that  of  a  walnut. 
Giill-bludder  dilated;  cy*tic  duct  compn'ssed  by  a  tumor.  All  other  abdominal  organs 
normal.     Other  viscera  not  examined.     Medullary  sarcoma.     (Henoch.) 

Quie  IX.,  Sarcoma — Male  aged  eight  months  was  token  sick  with  diarrhces,  lost  appe> 
tite,  and  became  emaciated.  When  nine  muiulH  olil  a  solid  tumor  was  noted  by  mother 
In  abdomen.  Profuse  diarrhopa  continued  and  child  rapidly  emaciated.  Disease  lasted  four 
months.  In  first  six  weeks  of  life  the  circumferf'nce  of  the  aUlomen  increased  from  twcnty- 
ono  to  twenty-five  inches,  while  the  tumor,  with  uneven  siuface,  was  best  felt  on  the  left 
tide.  At  autopsy  left  lobe  of  liver  healthy  and  enlarged ;  right  lobe  pressed  under  ribs, 
and  in  it  a  medullary  sarcoma.  Separate  nodes  found  in  right  lung.  Other  oi^gans  heaklthy. 
^\Ve«t.) 

Que  X.,  AiUnomn. — Boy  aged  twelve  years.  "  Nothing  in  history  to  throw  light  on 
COM."  No  evidence  of  congenital  syphilis.  Boy  stated  that  three  months  before  admis- 
sion hi)  fell  on  his  aide,  after  which  he  noticed  a  swelliug,  which  sometimes  gave  him 
palu. 

Sj/mptomt. — General  health  and  general  condition  good.  Occasionally  pain  over  liver 
«nd  •om«  sickness  of  stomach.     No  ascites.     Ue  gradually  became  thinner,  and  two  week* 
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WbtdMth  becmine  deeply  jaundiced  and  some  opdcma  arnee.  Tempernture  102°-1(M°  F. ; 
(•ImIM;  rMpiiatiun  42.     Uurution  about  Bevent«cn  nionth!>. 

nftieal  Siffns. — LIvpt  i-xtvndL-d  throe  or  fnur  inches  below  ribs;  firm,  Km<H>th,  and 
dMtic ;  on  puncture,  it  little  blood  was  druwn,  but  no  pus  ;  no  signs  of  ecbinococcus.  After 
pnclure  Uie  awellini;  ducrciued  and  health  remained  gcxjd  lor  several  montlis;  then  liver 
(mttttlly  iDcTvoM-d  in  size.  Superficial  veins  enlarged.  No  enlargement  of  lymphatics. 
Xo  evidence  of  organic  disease  in  other  organs. 

iaftfuy. — Extreme  jaundice  ;  oedema  of  legs  and  scrotum.  Abdomen  contained  some 
iuid;  nu  peritonitis.  Liver  enlarged  two  hundred  ounces.  Kight  lobe  much  enlarged  and 
Ulal  vith  ciicumsoribed  yellow  masses,  some  microscopic,  some  the  size  of  an  orange  ;  niKles 
oimtux.  Portal  trunk  and  common  bile-duct  completely  blocked.  No  parent  growth 
•|f«i«d;  all  appeared  ctxrval.  No  primary  gniwth  in  pancreas,  duodenum,  or  bile-ducts; 
DOlfmiih-glands  in  fissure  of  liver  or  elsewhere  enlarged.  Spleen  enlarged.  Other  organs 
tKBtl.  Tumor  was  epithelial  in  structure.  Lungs  normal,  except  iu  right  hose,  where 
IknwMa  nodule  like  a  shrunken  infarct;  this  was  made  up  of  inicroscnpie  malignant 
mMm,  «Ig1i  of  which  consisted  of  a  fibrous  sheath  enclosing  epithelial  cells  like  those  in 
tkslivw.    The  author  believes  the  tumor  to  be  a  malignant  adennraa.    (P.  H.  Pye-SniilJi.) 

Our  XI. — Carcinoma  in  an  infant  four  months  old.  Healthy  up  to  a  mouth  previous. 
himtt  Lvaltliy.     Child  became  fretftil,  developed  diurrlia'u,  and  lost  Qesh. 

fifueai  EztMiimtion. — A  swelling  in  epigastrium  the  size  of  a  hen's  egg.  Tumor 
inn,  iMder,  increasing  in  size.  Belly  distended ;  superficial  veins  enlarged.  Duration 
matantit. 

Antu/iinf. — Liver  occupied  whole  of  abdominal  cavity  above  umbilictis.  Very  little  fluid 
b  prhU'ueal  sac.  Mesenteric  glands  not  enlarged,  and  all  other  viscera  normal.  Liver 
»ii|h«d  forty  and  one-half  ounces  ;  glands  in  hilum  not  involved.  Both  lobes  studded 
tUhlMigh,  whitish  foreign  growths.  Microscopic  examination  revealed  connective  tissue 
<sd(»lag  numerous  round  oellf.     (S.  J.  Gee.) 

Out  XII. — Difiuse  sarcoma  in  liver  of  an  infant  three  weeks  old.  No  evidence  or 
irphilis  in  parent  Child  was  found  to  have  a  very  large  liver,  almost  filling 
face  of  abdomen  irregular.  Veins  distinct.  LSlight  a!dema  of  legs  and  belly- 
ifoBKites.    Ver^' little  intestinal  resonance.    Child  died  when  three  weeks  old. 

Autopsy  confined  to  abdomen.  Liver  weighed  thirty-three  ounces;  dark  plum-color, 
^k|]r  ebsiiging  to  red  on  cx|io$ure.  Gall-bladder  rudiment^kn,'.  Un  section,  growths  from 
t^ueof  a  millet-Mcd  to  that  of  a  walnut  were  found.  Similar  growths  were  found  be- 
tntn  spleen  and  left  kidney,  but  not  involving  either.     Other  organs  healthy.    Spleen  not 

Treatment  had  been  mercurial  inunctions,  which  produced  no  effect. 
(Dr.  Py«-Sinith  thought  it  diflbse  intestinal  hepatitis ;  others  thought  it  syphilis.)  (K 
V  Psrker.) 
jQar  XIII. — Cancer  of  liver  in  a  child  eight  weeks  old.  Parents  healthy,  father  forty, 
r  thirty-six  ;  two  healthy  children,  fourth  child  an  epileptic,  Pntient  well  at  birth, 
i  good  up  to  ten  days  before  death,  when  enlargement  of  aMomen  wtis  noted, 
and  hard ;  no  sense  of  fluctuation.  Enlargement  rapidly  increased  ;  veins 
P^lolMnt;  no  Jaimdice,  no  emaciation,  no  cachexia.  Unly  marked  symptom  was  pain, 
*bid)  cmosed  child  to  cry  out,  and  which  seemed  to  be  increased  when  child  was  laid  on 
Wiide.    Urine  normal.    Stools  natural,  though  green  at  flrst. 

Antoptif. — No  peritonitis.  About  eight  ounces  of  clot  and  fluid  blood  in  abdominal 
'''fllj.  On*  clot  over  large  mass  springing  from  liver  at  a  point  of  rupture.  Other  organs 
"wllhy.  Liver  weighed  eleven  ounces  three  hundred  and  seven  grains  ;  measured  six  inches 
'"iivene  diameter.  No  inflammation  of  capsule,  which  was  smooth.  Organ  yellow  in 
""'"r.  Gall-bladder  healthy  and  passage  free.  Left  lobe  was  seat  of  a  large  round  growth 
*l>ich  occupied  its  entire  extent.  Tissues  and  mass  dork,  in  places  almost  black.  Com- 
•"ittw  rrporu  cancer.     (Pepper.) 

tttt  XIV. — Encephaloid  cancer  in  a  boy  aged  thirteen  years,  born  in  Sweden.     No 

rof  cancer  in  family.     Four  months  previous  was  kic.wd  on  right  side  below  ribs, 

him  to  remain  in  house  one  month.     About  two  weeks  after  injury  he  was 
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seizod  with  vomiting  nnd  dinrrhwa,  which  continued  throughout.  Four  months  »ftcr  injuiy 
abdomen  Ix'gan  to  swell.  He  hod  nicnslei  one  year  previous,  from  which  hu  made  g:ood 
recovery. 

Si/inptniivi. — Tongue  red  at  tip  nnd  edges,  brown  fur  in  centre.  Eight  or  ten  stools 
daily,  sometimes  dark,  sometimes  light.  Temjwrature  normal ;  pulse  106,  small.  Rnpid 
1o»  of  Heih  and  Hrengtb,  and  during  lost  weeks  intense  pain.    Duration  about  Hve  months. 

Phi/airal  Examination. — <Jn  face,  arms,  and  chest,  fine  papular  eruption,  copper-colored 
and  with  scaly  desquamation.  Tumor  occupying  and  filling  abdomen,  extending  into  chest 
and  down  to  |H?lvi9,  firm,  immovable,  not  tender,  thought  to  be  syphilitic. 

AuUtpny. — All  organs  normal  except  liver.  Liver  nodulated  and  doughy  to  feel. 
Attached  to  anterior  surface  was  a  largo  yellowish-white  granular  mass  filling  nearly  the 
entire  aMomen.  Weight  six  pounds  ten  ounces  (avoirdupois).  On  section,  liver  looked 
like  fresh  suet.  XTnder  mieroR-opc  an  endless  variety  of  cells  of  all  sizes  and  shapes,  to- 
gether with  fatty  granules  and  degenerated  hepatic  tissue.  It  was  pronounced  enccphaloid 
cancer.     (J.  Lewis.) 

Cnnf  XV. — Myxo-sarcoraa  in  infant  four  months  old.  Mother  aged  between  tbirty- 
flvo  and  forty,  average  health  ;  father  died  of  phthisis.  Nothing  unusual  at  birth.  S<ime 
weelu  after  birth  noticed  a  swelling  in  abdomen,  and  navel  protruded,  teat-like.  No  his- 
tory of  specific  disease. 

Stftnptams. — Kestlessness,  short  cough,  vomited  milk;  nursed  pretty  well,  but  did  not 
thrive.     Lost  flesh  and  strength.     Temperature  normal.     Lungs  normal. 

Physical  Examination. — Abdomen  excessivelj"  and  symmetrically  enlarged.  Veins 
prominent,  Pereussion-dulness  extending  from  xiphoid  cartilage  to  hypogastric  region  sind 
laterally  and  posteriorly  into  lumbar  and  iliac  regions.  On  palpation,  firm,  smofith,  resisting 
mass  filling  entire  abdominal  cavity,  with  exception  of  small  space  in  hypogastric  region, 
where  on  deep  pressure  margin  could  be  felt. 

Tieattnrnt. — Iodide  of  potAssium  and  calomel  to  child,  under  which  treatment  liver- 
tumor  seemed  to  diminish  slightly  in  size.     Duration  about  nine  or  ten  weeks. 

Autopty. — Small  quantity  of  fluid  in  aklomen.  Liver  filled  abdominal  cavity ;  smooth 
and  symmetrical ;  color  mottled,  like  red  Castile  soap.  Spleen  and  kidney  normal,  but  mot- 
tled. Other  organs  normal,  except  lungs,  which  presented  caseous  deposit,  no  amyloid 
change.     Microscope  showed  it  to  be  myxo-sarcoma.    (Meisenbach.) 

Com  XVI. — Scirrhus  in  a  colored  boy  aged  three  months.  Three  weeks  before,  he  bad 
suffered  from  vomiting,  cough,  and  dyspepsia.     Abdomen  swollen.     Appetite  unimpaired. 

AiitopBy. — Peritoneum  contained  a  small  quantity  of  fluid.  Some  evidence  of  recent 
inflammation  of  lesser  omentum  ;  mesenteric  glands  somewhat  enlarged.  With  exception 
of  liver,  all  organs  normal.  Liver  of  natural  sir-e,  firm,  nnd  of  good  color.  On  anterior  mass 
of  left  lobe  were  three  scirrhous  masses  projecting  from  surface,  which  looked  like  flbro-car- 
tilage.  Six  other  patches  were  found,  varying  in  size  from  that  of  shot  to  that  of  a  three- 
cent  piece.  On  under  surface  there  was  a  conical  mass  the  sizeof  a  walnut.  Anterior  border 
of  right  lolie  involved  to  some  extent.  Microscope  showed  remarkably  distinct  scirrhous 
etrticture.    (S.  W.  Gross.) 

Cane  .Y^7/.— Adenoma  of  the  liver  In  a  female  infant  twenty  months  old,'  who  is  said 
to  have  sutTered  for  three  months  with  loss  of  appetite  and  much  swelling  of  the  belly,  and 
•Ince  that  time  to  have  markedly  emaciated. 

Slate  on  ^(fmuwion.— Height  normal ;  emaciated ;  skin  pale  yellow,  relaxed ;  tongue 
dry,  somewhat  coated.  Belly  much  swollen.  Right  side  completely  filled  with  a  tumor 
extending  in  the  mammary  line  from  the  sixth  rib  to  the  iliac  fossa,  and  in  the  trams- 
verse  dii-eclion  at  the  level  of  the  navel  from  the  vertebne  to  the  linea  alba.  This  tumor 
pnwnt.'<  on  palpation  several  elevations  from  the  size  of  a  nut  to  that  of  a  child's  fist,  pro- 
jecting fn.m  the  level  of  the  liver,  which  feel  soft  against  the  vcrj-  resisting  liver.  Pal- 
pali.m  of  the  tumor  causes  no  pain.  Circumftrence  of  the  belly  fifty-one  centimetres,  the 
•kin  being  traversed  by  large  veins.  Percussion-note  in  the  whole  extent  of  the  tumor 
empty.     Inguinal  glands  moderately  swollen.     In  the  lungs,  except  moderately  large  and 
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^^^Mn^  lales.tbrre  &re  no  cssentiul  clinnges.  Splenic  dulness  is  incronacd.  StooU  dark 
PHTnuiti)!'.  Tracei  uf  ulbumen  in  thu  urine.  Skin-UMnporuturo  99.1°  F. ;  pulse  88. 
ficnaiing  weiUmeu;  complete  «xhuu>tiun  ;  deulh  on  the  thirteenth  day  after  uduiission. 
L  inhfon)- — Apnrt  fWjm  plvuro-pneumonia  of  the  right  middle  lobe  of  the  lung  and  from 
BIbI  luinoenliul  changes  in  the  other  organs,  the  liver  wo^i  found  enlarged,  weighing  »ix- 
Vntumlnd  grains.  lU  surface  seemed  very  knob-like,  fnjm  the  projection  of  llio  numer- 
'«•  T>nuu>ly-«ized  tumors.  On  cutting  into  the  liver  it  was  diiscovcred  that,  with  the  ex- 
JMirliunaf  the  peripheral  parts,  it  wn«  completely  substituted  by  a  verj-  sott  yellow  tutnor 
Bw.qirinklcd  with  red  as  the  result  of  nunurous  hemorrhuge!*,  this  nm«i  Iwing  sepuruted 
ftmilit'lill  resisting  liver-tissue  by  a  thin  iii|)*ule.  It  wuj  divided  again  by  numerous  con- 
MHiTMlMue  septa  into  segments  of  difterenl  i.izes,.'ihc:iwing  that  it  an>»c  from  the  conlUience 
of  uUDTiuus  individual  tumors.  In  addition,  in  the  peripheral  parts  of  the  erg* n  were 
•uiMiiu*  (iea-4izcd  to  more  than  wulnut-Mzed  tumors,  which  were  likewise  sharply  seporated 
torn  lli«>  liver-substance,  and  exhibited  thu  same  pni|)erties  as  the  large  tumor.  Some  of 
soft  that  they  almost  lluctuutcKl.  The  swollen  tumors  seemed  simple,  the 
^  traversed  by  Hbrons  septa.  The  scanty  remainder  of  the  liver-tissue  was 
M^nA,  and  spotted  pale  brown  and  yellow. 

CuvlUI  micn»c<ipic  exjimination  of  the  tumors,  conducted  by  Dr.  Vr'eichselbaum,  re- 
>«U  lilt'  fact  that  the  new  formation  described  is  to  be  regarded  as  an  atypical  liver-cell 
•dcaonu,  B  very  rure  occurrence,  especinlly  in  so  young  a  child. 

Out  XYlIl. — Lymphadenoma  of  liver  in  a  boy  of  fourteen,  who  for  a  month  before 
vnini;  under  notice  suffered  with  piiin  in  right  hyjKichundrium  and  wasting.  Uo  n<>ti(H>d 
tivrJIini;  in  same  region  about  two  weeks  before  admission.  When  first  admitted  he  was 
jakuiil  sallow,  but  not  jaundiced.  The  liver  was  enlarged,  edge  reaching  nearly  to  the 
Imliiliciit ;  there  was  a  largo  bossy  swelling  siluat<^  between  the  right  costal  arch  and  the 
The  mporlicial  abdominal  veins  were  enlarged  and  tortuous.  By  a.<pirution 
v*»  withdrawn.  Wasting;  hectic;  temperature  08"- 102°  F.  Peritoneum  and  pleura 
^tntdrd  with  fluid.  Death  seven  weeks  alXer  admission,  symptoms  having  existed  for 
iluw  Diinthii, 

jMi>f\f. — Abdominal  cavity  cmlained  much  fluid.  Right  lobe  of  liver  was  much  en- 
luKwIuu]  contained  a  hemispherical  ma><s  which  on  section  bud  the  appearance  and  con- 
■■<<iic«  of  brain-tissue;  some  hemorrhuge  into  its  substance,  and  fibrous  bands  passed 
I^Mlgli  it  It  was  surrounded  by  a  broad  zone  of  compressed  liver-tissue ;  mu.ss  of  en- 
'■'pdiUnds  at  finsurv.  Right  pleura  full  of  Quid.  On  microscopical  examination  of  new 
|m«i)j  ii  was  found  t«>  resemble  structure  of  lymph-glands.  Rc[)orter  thinks  it  started  in 
'.""lidf'Unils  of  Assure  and  grew  into  and  compre«,»<-d  the  liver-tissue.  (Ashby  and  Wright.) 
Qw  XIX.,  Immrnjie  Cnnnecfice-T^tuiiie  TSimor  of  Liver. — Bi'y,  born  prematurely  by  a 
''»w»<fki,  weighing  six  pounds  nine  ounces,  and  came  into  the  world  with  a  strikingly  pale 
JtlLiw  (kin  and  with  a  swollen  belly  through  which  suln'UtHrieous  veins  showed.  Twelve 
"."iftor  birth,  when  the  remains  of  the  umbilical  cord  had  fallen  off,  some  bleeding  oc- 
o«iM  fporn  the  umbilical  vein,  and  subsequently  the  bleeding  recurred  repeatedly.  The 
*»i»dnring  the  entire  duration  of  the  child's  life  were  blackish  brown.  In  addition  there 
•••  fmjuent  vomiting  of  a  dark,  partly  fluid,  partly  coagulated  bb^od.  (Edema  of  the 
•""turn,  of  the  |K-nis,  and  of  the  lower  limbs  occurred  constantly  in  ii  jmmounced  degree. 

Aulitfutfi. — Pour  weeks  after  birth.  Liver  dirty  greenish  yellow,  surprisingly  large. 
lomMialrly  b<<hind  the  transverse  fissure  of  the  liver,  corresponding  with  the  Spigelian 
'"!»,  «v  a  n>und  fleshy  tumor,  two  and  three-sixteenths  inches  long,  one  and  twelve-six- 
'^lliilnchw  broad,  which  in  part  sank  into  the  depths  of  the  parenchyma,  and  in  pait 
fixvd  frw  of  it. 

Ktin  a  ftill  description  of  the  naked-eye  and  microscopic  appearances  of  the  tiunor, 
""•uthor  remarks,  regarding  the  origin  of  it,  that  most  probably  it  arose  from  a  hctnot^ 
'^I<•  into  the  |mrenchyma  of  the  liver,  which  occurred  without  doubt  during  fietiil  life, 
•wfttl  quirsiloning  could  not  obtain  the  least  foundation  for  the  opinion  that  it  was  due  to 
"Wpnitnl  ^yphiliM.     (Liischka.) 

fh«  A'.V.,  Ci/rt  of  i/if  /.irrr.— Oirl  eleven  years  old,  admitted  May  28,  1880.     Well 
""HI  (ifuvious  Chri'lmas;   then  passed  ten  threud-worms,  and  belly  was  noted  as  large. 
•wtJuw  weeks  has  complained  of  pain.    Tumor  increased.    Stools  always  thin  and  white. 
Vot..  I!I._<«t 
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Appetite  diminished.  Belly  much  swollen,  fluctuating,  dull,  decided  undulation.  Palp*- 
tion  shows  on  left  fide  h  firm  tumor,  which  niny  belong  lo  kidney  or  to  spleen.  Liver- 
dulness  over  fourth  rib  ;  mammarv  line,  therefore,  pressed  up.     Urine  normal. 

Viagnoai*. — Ascites,  and  probably  malignant  tumor  of  kidney. 

Operation. — Knormous  cyst  extending  from  utider  surface  of  liver  and  filling  entire 
abdomen.  No  ascites.  Cyst  removed.  In  large  sac  a  firm  mass  of  clots  or  neorotirr  tissue, 
which  was  detected  on  palpation  on  left  side  and  mistaken  for  tumor  of  kidney  or  spl<*n 
Patient  recovi;red.  There  were  sevenil  small  flat  cysts  in  neighboring  parts  of  lirer,  with 
milky  contents. 

The  cyst  was  regarded  as  a  new  formation.     (C.  F.  C.  Huetcr.) 

Ouir.  XXI.,  Lt/mphmlfnoma. — Female  aged  five.  New  formation  of  cystogenic  tiarae. 
Was  not  limited  to  the  liver,  but  aflecled  the  small  intestine*,  peritoneum,  and  the  kidney, 
■o  that  it  is  doubtful  where  it  was  primary,  but  clinically  the  liver-tumor  was  always  in  the 
foreground  and  it  was  anatomically  the  uitwl  developed.     (Wagner.) 

Case  XXII.,  Diffused  Li/mphri-Sareiinni  nf  Liver. — Child  live  year?  old.  Family  his- 
tory g<Kxl,  no  hcreditarj'  taint.     Child  .s  health  alwuy.s  go«l  until  present  illness. 

Symptnms. — For  six  months  previous  to  examination  child  suffered  with  anwmia  and 
enlargement  of  glands  in  neck.  No  mention  of  jaundice  or  ascites.  Lust  flesh.  From 
time  to  time  had  attacks  of  diarrhcea  and  slight  hemorrhage  fK>m  bowels,  and  just  before 
death  repeated  epistaxis. 

Plitinieat  ExuminafiuH. — Liver  extending  within  one  inch  of  pubis  (character  of  en- 
largement not  noted).     She  die»l  extremelj'  emaciated.     Urine  normal. 

Aiitopmi. — Glands  of  neck  and  axillie  enlarged.  Caseous  tubercular  mimes  in  both 
lungo.  SpliM-n  and  kidneys  normiil.  Abdominiil  lymphatics  slightly  enlarged.  Liver 
uniformly  enlarge<l.  weight  forty-eight  ounces;  pnic  and  firm ;  showed  no  isolated  growths; 
surface  snKxith,  edge  not  everted.  Microscopical  examination  showed  inflltmtinn  with 
sraall  round  cells  resembling  leucocytes  and  some  increase  of  connective  tissue. 

Tooth  does  not  think  it  leukiemia,  because  the  liver  wiM  within  an  inch  of  pubis  two 
months  after  ana-mia  first  ap{>eared,  and  because  spleen  was  not  involved.     (U.  H.  Tooth.) 

Que  XXIII.,  Tul>eTeulf)&it  of  tltf  Lirrr. — Henry  Victor,  eighteen  months  old,  entered 
Tenon  Hospital,  service  of  M.  Gerin-Koze,  August  11,  1882.  The  child  had  been  under 
Uie  cure  of  Luc  in  May  for  a  broncho-pncunionia  following  measles,  and  was  dismissed 
uncuri'<l.  In  August  there  were  undoubted  signs  of  sf.)ftening  at  the  apices,  followed  by 
excavation.  In  September  the  child  was  seized  with  diarrhoea,  rapidly  emaciated,  and  died 
September  15. 

At  the  autopsy  the  lungs  were  f<iund  infiltrated  with  tul)crcles  ;  ascitw  and  tuberculoei* 
of  perittineum  ;  tuberculous  ulcerations  <>(  the  mucous  membrane  of  the  ileum.  The  liver 
(serous  surface)  presented  an  eruption  of  discrete  tuberculous  granulations.  Section  (oroas) 
showed  a  great  number  of  roundish  cavities  of  the  sir.e  of  a  lentil,  filled  with  bile.  Micro- 
scopic examination  showed  that  the  cavities  were  ttibercular.  The  lesions  of  the  liver 
not  indicated  during  life  by  any  special  symptom.     (Henry  Luc.) 
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ABSCRRS   OF   THE   LIVER. 

AbfloeflBof  the  liver  in  itiildren  is  a  compamtively  rare  affw-tion.  The 
:)pe  of  this  article  will  include  .suppurative  inflammation  of  the  liver,  ami 
'not  tliG  ;;t'npi-al  inflammation  of  tho  hcjMitic  structure  which  \\&»  I)ccn  callcil 
h\  various  writers  hepatitis.  Much  confusion  exists,  however,  in  litoraturtr  _ 
from  the  use  of  this  term  indiscriminately.  Descroizilles  includes  in  the  ■ 
article  on  hc|iatitis  anionj!;  other  varieties  a  »liftuscd  inflammation  of  thr 
liver,  a  suppurative  inflammation,  sot'omhiiT  to  enteritis,  and  another  the 
anatomical  ajifK-arance  of  which  is  the  same  as  that  of  tlie  liver  in  new-ljom 
infuMt.s  who  die  of  Jann<lice.  Many  writers  follow  him  in  thiscla.<siKcntiun, 
<l  Hjicak  of  al»s:.'C6?»  in  the  new-born  aflcetcd  with  jaundice  as  most  come 
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Buuues  imrticularly  refers  to  this,  and  Bouchut  speaks  of  malignant  hepa- 
Sk  of  tlie  new-boru,  several  cases  of  wliieh  lie  had  seen  with  abscess. 
Snioii  (juotcs  Baiimes,  but  confirms  the  statement  of  Denis.  The  latter 
•vstLat  in  numerous  autopsies  he  has  not  confirmed  the  i-eal  existence  of 
tils  Iwion.  Riuchut  says  that  one-tiiird  of  new-born  ehitdrcn  liave  hejwtitis 
ibicb  uutil  the  time  of  his  writing  (IStJT)  liad  bwu  described  under  the 
■me  of  jaundice.  The  title  of  his  article  is  Heimtitis,  which  he  divides  into 
ll»  simple,  malignant,  chronic,  and  traumatic  formi*.  The  simple  form  is 
the  aimmon  icterus  of  the  new-lwrn.  The  malignant  form,  or  icterus 
gravis,  is  the  variety  whicii  Baunies  and  Martin  of  Lyons  refer  to,  in  which 
anall  abscesses  were  found  in  the  liver.  liy  the  chronic  form  he  apjwrently 
Bttns  hypertrophic  or  syphilitic  cirrhosis.  The  traumatic  variety  includes 
ihect^  of  the  liver  as  we  are  alxiut  to  consider  it.  He  quotes  the  case  of 
Kcnaud,  which  we  liave  included  in  our  table,  as  an  example  of  this  variety 
«f  hepatitis.  Falire  declares  that  one  of  tlie  alxne-mentioned  writers, 
Hiumes,  made  the  diagnosis  of  abscess  during  life,  but  did  not  confiim  it 
i»  au  autopsy.     He  doubts  the  existence  of  abscess  of  the  liver. 

The  following  remarks  on  abscess  of  the  liver  are  hnAn\  ujwn  an  ana- 
l)liuil  study  of  thirty-four  cuscs  of  this  alfei.'tion  collected  from  the  litera- 
ture of  this  disease.  The  writer  is  indebted  to  the  article  of  Bcrnhard 
tin  ibsMBS  of  tlie  liver  in  cliildrcn  for  much  valuable  infurniation.  It  is  the 
Boot  exhaustive  jjajK-r  that  has  bwn  presentetl  on  this  8iil>j«rt.  It  includes 
M  am)unt  of  three  aises,  and  a  critical  study  of  thirteen  more  rcjMirtcd 
hy  different  observers.  The  systematic  article  of  Birch-Hii-schfeld  in  Ger- 
hanlt's  Hand-Book  contains  alsfi  much  valuable  information. 

Bertrand  first  speaks  of  the  nirity  of  abscess  of  the  liver  in  children, 
describe*  abscess  of  the  liver  in  the  new-bK>rn,  antl  then  studies  the  coUectetl 
•>*«  of  suppurative  inflammation  of  the  liver.  He  tliinkp,  first,  that  the 
Aild's  organism  of  itself  is  less  disposed  to  suppurative  inflannnatioii  of 
•he liver  llian  that  of  adults;  second,  that  nearly  all  the  etiological  factors 
*hich  lead  to  this  disease  in  adults  may  al.so  bo  effV'tivc  in  chihlren,  except 
thoop  arising  from  diseases  of  the  bile-ducts.  His  conclusions  reganling  the 
'ymptoms  will  lie  given  under  that  heading  in  this  article,  as  well  as  his 
"■innrk*  on  the  diagnosis.  Birch-Hirsclifeld  considers  abscess  of  the  liver 
•*•  Iw  due  to  four  general  causes :  first,  contusions ;  second,  metastasis  or 
Pysmia;  third,  tropical  causes;  fourth,  irrilation  of  worms. 

Aflor  a  consideration  of  the  frequency  of  absjrss  of  tlie  liver  in  children 
•  Brst  discussed  by  various  authorities,  we  will  consider  the  subject  in  a 
*}'5l<'matlc  manner. 

Frequency. — As  intimated  above,  it  has  been  considered  rare  in  chiK 
"n'li.  Uoiiis  sp-aks  of  its  prevalence  in  Algiers:  of  two  hundiiKl  and 
"fty-two  persons  with  abscess  of  the  liver,  he  found  only  one  less  than 
twlve  years  old  ;  the  next  in  age  was  a  French  soldier  eighteen  years 
"U.  rnfortunately,  the  histories  of  these  cases  arc  not  given.  Annesley, 
uihiii  work  on  the  diseastfs  of  India,  states  that  the  drummer-boys  in  the 
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'.  «iirv«lop  abscess  of  tlie  liver.  Beruhard  refers 
««  ^  liver  iu  adults  with  tvpblitis  ami  {teri* 
mm  fbnn  seen  iu  Gcrniauy,  but  nu  such  case  has 
ucrarring  in  a  child,  and,  in  general,  cases  are 
follows  pylephlebitis.  Cheevers,  in  hit 
of  India,"  writes  exhaustively  of  abscesa 
tH»  thmt  be  has  never  seen  hepatitis  or  Iiver-absc<ess  id 
in  the  fv»ur  years  endinjj  1883  there  occurretl  among 
ikroughout  ludia  a  total  of  thirteen  casc-s  of  hepatitis 
He  further  observes  that  hepatic  aljscess,  presumably 
it  •wrtirs  in  very  earJy  life  is  probably  of  tubercular  origin. 
tlttt  the  ratio  of  hepatitis  iu  children  was,  when  he 
m  "Bei^  0.05  and  in  Madi-as  0.3  of  strength."  He  cited 
«f  tbr  Byculla  scrhuols  as  proving  the  rarity  of  the  diseases 
dK  same  time  of  life,  the  admi.ssious  in  seventeen  years  were 
4mth,  out  of  from  two  IhiwIixhI  and  HAy  to  three  hundretl 
QMgBon-General  Maephersun  fur  the  four  years  ending  185^ 
aat -twentieth  of  one  per  cent,  of  the  soldiere'  children  had  acute 
of  the  liver,  witli  no  death.  Ciieevers  could  only  find  ac^; 
«f  Hucv  oases  of  hepatic  abscess  in  children  :  first,  a  child  of  seventeeil 
j«vond,  a  Euroi>ean  eliiUl  of  tliree  years  and  four  months;  third, 
f^mcr  child  of  ten  years.  Hlauey  in  the  statistics  of  diseases  trcjited 
^  ^  BiMnbay  EurojX'an  Genend  Hospital,  publislied  hy  Morehead  and 
^MtwJi.  was  unable  to  find  a  isingle  case  of  lu'iKititis  in  a  child.  Waring, 
j_  u  isble  of  two  liundnxl  and  twenty-seven  cases,  noted  the  occurrence  of 
U^yit^ljsceas  only  after  the  sixteenth  yi-ar,  never  having  seen  a  case  unde^ 
thai  period.  Murehison,  Freriehs,  and  others  corroborate  this  obscrvationJ 
Wc  have  l>ee.n  able  to  cullect  thirty-four  cases  under  fift»^n  years. 

Ajwcess  in  the  Nkw-Bokn. — This  ha-s  bt>eu  previously  referred  to 
and  the  opinions  of  some  authors  quoted.  While  by  some  it  is  thonghit 
to  be  ver>"  prevalent,  otlioi's  doubt  its  existence.  Mildner  in  two  hundred 
gccXious  found  inHamniaiion  of  tbe  ural>ilical  vein  forty-six  times,  thir-i 
tocn  times  with  phlebitis  alone  and  fourteen  times  with  phlebitis  and  arteri-i 
ti8  of  tiu'  umbilical  vessels.  Rernhanl  thinks  that  tlie  latter  is  more  fre^ 
oueiit  than  the  former  when  it  arises  from  inftvtion  of  the  navel.  Hennig 
believes  that  the  danger  of  thrombt)sis  and  embolism  of  the  umbilical  veia 
is  greatly  over-estimated,  because  the  vein  rif  ail  the  fretal  passages  is  the 
firet  to  dr>"  up  and  not  rarely  is  narrowed  at  birtli.  He  thinks  that  soft-i 
cncd  tlirombi  are  only  rarely  intrwhiciil  through  the  ductus  venosus  into 
the  vena  cava.  He  believes  the  presence  of  thn)mbi  at  the  point  of  issufj 
in  tlie  nmbilii'sil  vein  into  tlie  portal  vein  occurring  so  frecjuently  and  siagljfj 
is  proof  of  tlie,  for  (lie  must  i>ai't,  uufuchthonons  origin  of  liver-aljsccsas 
Het^ker  and  Buhl  do  not  share  this  opinion  (Mildner).  Bouchnt  mentioni 
tlie  previously  noted  observations  c»f  Baumes  and  others,  who  ol)served  sev<ij 
eral  cases  of  multiple  suppuration  iu  the  liver,  partly  with  and  partly  with'l 
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Inhnn-forniation.  Bire)i-HirschfHd  found  miliary  abscess  ia  the  liver 
Eiur  times  in  fuur  huudnxi  aud  ten  autopsies  upon  new-born  children. 
ttlpbic  dtsoribes  a  iiise  of  livcr-altseees  holding  alniit  uue  and  a  half  onncee 
VflU.  The  absc«8s  was*  on  the  lower  surface  of  tlie  liver,  priiieijuilly  on 
llw  right  lobe ;  the  uuibiliitil  vein  was  involved.  Kra.'<chutEky  rejMjrts 
thirtwn  wises  of  inflnnimatinii  of  the  umbilical  vessels  without  changes 
iu  tJie  liver.  Runge  reix)rts  forty  cases  with  nineteen  auttipsics  without 
ebuges  in  the  liver,  and  in  all  of  the  nineteen  cases  the  umbilical  artery 
WH  diseased. 

It  apiicars,  therefore,  that  from  infection  of  the  navel  the  new-born 
diild  may  have  iuflamuiatiou  (»f  the  umbilical  vein  aud  of  tlie  umbilical 
Irtery,  separately  or  combined,  and  that  only  in  a  very  sniull  })ro{)ortioQ 
»f  these  cases  abscess  of  the  liver  may  oc<-ur.  The  writer  saw  a  c-asc  of 
nmbilical  arteritis  in  an  infaut  who  diiil  on  the  tenth  day  after  its  birth. 
Tlie  oonl  bled  several  times,  i'e<iuiring  frequent  ligatures,  which  were  done 
bv  an  unclean  midwife.  The  child  was  ill,  but  no  systemic  symptoms 
■ve  fever  were  ol)served  until  the  ffiurtli  day  after  birth,  when  a  light 
jtumlice  supervenetl.  On  the  sixth  day  the  metatarso-phalangeal  joint  of 
theindp-Z  finger  became  inflame<l.  The  ollK>w-joint  of  the  same  side,  the 
fijAt,  was  also  seen  to  be  influmed  within  twenty-four  hours.  The  diild 
died  OD  the  tenth  day,  of  convulsions,  apjmreutly  due  to  high  tcui[K>rature. 
At  the  antojiey  suppurative  inflammation  of  the  joints,  and  iiifiammution 
*ad suppuration  of  lite  umbilical  artery,  were  found.  The  heart,  liver,  and 
tap  were  normal. 

Etiology. — Of  the  thirty-four  eases  of  abscess  of  the  liver  under  fif- 
•*<'n  yi«rs  wiiich  we  have  analywfl,  the  youngest  child  was  one  year  old. 
The  avi-ntge  age  wa.s  a  little  over  nine  years.  Of  the  thirty-three  cases  in 
•Itich  the  sex  was  given,  fifteen  were  girls  and  eighteen  boys.  Age  and 
*i  have  no  etiologi<aJ  value.  Tlic  most  frcfjncnt  cause  jwsigned  is  injury, 
'      »liich  was  obser\'ed  in  eight  cases.     In  some  the  causative  influence!  of 

■  iojiiry  is  doubtful,  and  in  others  it  may  have  been  assumed  in  the  absence 
B;J^t4|aK  that  could  be  definitely  dcmonstratc<l.  In  Starr's  case  two  cau.sc8 
^^•WMt*  been  operative, — either  injury  or  round-worms.     The  ne.\t  most 

■  fminciit  cause  of  the  tabulated  cases  appears  to  l»e  round-worms  which  have 

■  'UKlerwl  from  the  small  intestine  into  the  l)ile-<hnts  an<l  thence  set  up 
F    '"fiammation  of  the  liver.    In  pcven  («scs  they  were  uiidoubtctUy  the  i-ausc, 

^'m  one  (Starr's)  they  were  a  possible  C5iu.se.  In  the  remaining  cigliti-en 
•■stlie  abscess  appears  to  have  arisen  secondarily  to  a  pylephlebitis  iu 
■•W  CBiieft,  to  an  umbilical  phlebitis  qhcp,  while  twice  it  wa.s  pypemic,  and 
••eeeaoh  it  was  secondary  to  pelvic  f)eritouitisi,  dysentery,  j>erity|>hliti.H, 
"wlwial  fever,  and  tuberculosis  of  the  limgs.     In  six  of  the  cases  the  cause 

1"iXil  Htatf^.  It  is  thus  se<'n  in  this  series  of  t^'ses,  collected  from  the  liter- 
ttiitof  the  German,  Krcnch,  Knglish,  ami  American  writers  on  this  sub- 
JfttitiHl  hence  from  cases  in  many  countries,  that  the  general  oonditiona 
*hieli  ap|>ear  to  be  so  influential  in  certain  countries  in  the  development 


"IHE  LrVEB. 


Ht  obtain  in  cliildrcn.     Atmosphcrio 
kMts  of  life  iicfd  not  therefore  be 
of  this  time  of  life. 
■i»WBfiMia6U  striking  on  the  right  side,  a  blow 
ip^aikarp  curner  of  a  rhair  as  the  direct  cause 
Ik  «■»  ooe  (31)  a  ln>y  was  lying  npon  his  ahdo- 
kivfrll  OD  him.     Suppurative  inflammation  of 
■Atnrards.     The  «xx;iirrcnee  of  iHKarides  as  a 
fivqoencv  is  partieularly  noticeable.     In  two 
doubtful.     They  had  bt^-n  found  in  the 
were  passed  by  the  reetnni  dtiring  the  illncao, 
the  attending  physieian  thought  their  presence 
•f  Ar  Oiase  of  the  inflammation.     In  the  instances  in 
positive  factors  (I'J.  13,  14,  1-5,  25)  thev 
or  the  liver-structure  after  death.     They  had 
to  no  symptoms  whieh  would  have  caused  their 


: pylephlebitis  were  due  to  portal  emboli, and  in  their 
t  itt  JtvelmMDcnt  were  similar  to  .such  ciises  in  adults.  In 
)  ax"ondary  to  perityphlitis ;  in  one  it  apparently 
^rflMil  ftwr.  In  the  pya?roic  eases,  so  called,  pelvic  peritonitis 
I  |fc»  vtMi  inftimmatinn  in  one,  rupture  of  the  vermiform  appendix 
1  an  abscess  on  the  left  hip  in  the  third.  Dysentery  pret-eded 
«t  CKVoidy  (2).  A  history  of  ex|Misure  to  malaria  in  Africa, 
I  ,i«iwr  ohviou«  rmaoH,  makes  it  .probable  that  the  same  influences  that 
i  10  produiv  tn>pica]  ab.scess  were  the  cause  of  the  snppura- 
1^  M  tkw  CM*  (Mr-  Diatrrluca  eontiuued  during  the  two  weeks  prior  to 
^ily^^fHN*  of  the  loc^  symptoms  in  the  ease  of  Dulles,  hut  it  cannot 
k^Mtii  vbi4)Mr  it  hon  any  causal  relation.  Tlie  primaiy  abscess  could  not 
in  Ittg^s  t««'..  but  numerous  absccs-ses  were  seen  at  the  au- 
tbe  abdominal  cavity,  and  the  8<»r  of  a  healed  abscess 
'ob*T»tJ  iM  th<?  up|icr  surface  of  the  right  lolx-  of  the  liver.  The 
>^^l  umbiliml  plUebitis  is  obscure,  although  the  jnissible  primary-  abscess 
in  ibe  tlivmus  glainl.  The  ca.se  which  presented  during  life  the  .symp- 
i  of  |ihtbi!<i!>  iMily  {;13)  is  also  of  obscure  origin.  It  had  been  referred 
to  hr  Beitoo  W  one  of  tul)crcle  of  the  liver,  a  condition  scarcely  |ios.siblo. 

Th»  rtm  that  followwl  typhoid  fever  (27)  is  worthy  of  further  notit«, 
on  ni,v»winl  of  the  rarity  of  such  a  sequel  either  in  childh<XHl  or  in  a<lnlt  life. 
The  inlttti'wl  uKfr.itiou  hwl  healed,  but  the  glantln,  which  are  frecpicntly 
fjgltc^  iu  tvplioid.  iinil  hujipuratcd  and  primarily  infi'i'ted  the  portal  vein. 
SytnptomatoloBT. — The  symptoms  of  al)sce88  of  the  liver  are  almost 
•IwNvm  «><"l  iwrticnlarly  in  tin-  jiyiemic,  or  metastatic,  forni,  ass<x'iat<'<l  with 
tht  ■yinp>tm>!«  of  the  primary  distu'^e,  and  hem«  are  nfb^u  masked  by  them. 
Indeed,  the  m*>de  i>f  onset,  the  pn»gn'S»,  and  the  duration  depnd  largely 
WtuMX  the  €•«**»••*  *'>*"  inflammation.     If,  in  eases  the  symptoms  of  which 
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indicate  lixal  purulent  inflammation  in  the  ^wrtal  area,  pain  arises  in  the 
liver  ivgion,  increawnl  by  prfissuro,  and  csjx'ciiilly  if  this  is  assix'iiitcfl  witii 
iJic development  of  a  painful  tumor,  which  pre.suuts  the  |)liystctil  charai.-tcrs 
of  aa  alisoess,  in  all  pnjbahility  the  liver  ha'*  become  seeomlarily  iulected. 

In  tlie  traumatic  forms,  of  which  six  examples  are  given,  either  the 
$vtn[)t4)ras  develojxxl  within  a  few  days  ailer  the  receipt  of  the  injury,  or 
My  inllamniatory  process  was  quiescent  and  without  hw-al  syniptonis  for 
ttveml  days  or  weeks.  In  one  case  (16),  afler  a  fall,  in  which  the  right  side 
nsflnick,  there  were  no  symptoms  until  a  tumor  was  detectetl  six  weeks 
lobsequontly.  In  another,  after  a  blow,  jiaiu  and  other  iuttamnuitory  symj)- 
tDOS  developed  immwliately,  and  ou  the  fourth  dayjauudiw.  In  another 
(18),  the  iiill  took  place  four  weeks  Ix'fijrc  the  svuiiitoms  arose.  In  one 
(30),  the  injury  took  place  in  August,  aud  iu  October  the  patieut  began  to 
mmplain  of  hectic  symptoms,  indicating  the  presence  of  jms.  So,  too,  in 
r  (1),  the  fall  occurred  mouths  previous  to  development  of  the  synij)- 
Tlie  long  interval  bctwet>n  the  injury  and  the  loral  sym])toms  is  not 
ioooni|iatible  with  our  knowliKlge  of  the  occurrence  of  inflaiuiuattou  aud 
fli|faration  in  other  |>ortions  of  the  Ixxly  after  injurj-. 

The  symptoms  asswiated  with  the  |>res<Micc  of  asctirides  as  cause  possi- 
Uv  mure  distinctly  simulate  the  motle  of  development  of  a  tropica!  abs<'es8 
of  the  liver,  particularly  if  single,  than  wheu  the  abst*ss  arises  from  other 
CUBis.  Under  these  circumstances  it  is  less  related  to  dist^ases  iu  other 
portioos  of  the  body,  is  less  wjmplicatwl,  and  heut«  its  evolution  cjiu  be 
«todi«l  more  readily.  In  the  case  of  Lelxjrt  (13),  the  [latieut  was  taken 
«ick  witli  chill  and  fever,  followed  by  pain  in  tlic  rijjht  poriion  of  the  iH-lly, 
tod  attended  by  diarrluea.  The  liver  increasc<l  in  size  and  became  painful, 
«nd  later  pulmonary  symptoms,  from  extension  of  the  abscess,  developed. 
Inaiintlicr  (14),  after  the  (K«urrencc  of  diarrlnea  and  vomiting  in  January, 
tlic  alnlomen  increase*!  in  size,  and  by  March  was  very  teus<'_  and  sensitive 
to  the  slightest  pressure,  especially  over  the  liver.  In  another  seemingly 
•."■piflil  case  of  single  abs<ress  (12),  slight  fever,  abdominal  jvaiu,  more  or  less 
<^'n,ii|iint,  with  cramps  in  the  bowels,  continued  for  six  weeks,  thie  week 
JsU^  pleurisy  of  the  left  side,  and  five  weeks  later  pleurisy  of  the  right  side, 
*ilh  effusion,  took  place.  In  still  another  (11),  an  attack  of  pleurisy  took 
pW,  followed  by  effusion  and  attendc<l  by  remittent  fever.  No  hepatic 
fi'ni|)toms  were  ol)serve<l,  but,  on  as|)iratiou,  senun  wits  drawn  from  (he 
thftd,  and  pus  from  what  ap|M\ire<l  u<  Im'  a  liver-aliseess.  Prior  to  death 
of  the  right  face,  eyelid,  thurax,  and  arm  iKTurred. 
le  case  of  Bluff  (lo),  in  which  the  abscess  was  believed  to  Ik'  due  to 
*<wid(«,  continued  over  a  hmg  period  of  time,  and  presented  symptoms 
tharmstcristic  of  these  cases  of  lung  duration, — iuterniittent  iWvv,  which 
*witiiiued  for  three  months,  f(dlow«l  by  )iain  iu  the  epigastrium,  gradual  en- 
"fRcinent  of  the  al)domen,  and  subsequently  the  formation  of  a  fluctuating 
at  the  navel  which  contained  "  liver-pus." 
iThe  case  secondary  to  jK-lvic  pritouitis  (;}2)  indicates  strikingly  the 
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mode  of  onset  of  a  suppuration  in  the  up|jer  half  of  the  abdomen,  pre- 

stitiial>ly  of  hui»atie  orijjin,  iiiid  thi'  fonuatiou  of  au  abscess  not  from  pyle- 
plileliitis,  but  from  contiguity  of  istrufturc.  The  chill  and  high  fever, 
the  rapid  pulse,  the  painful  and  shallow  respiration,  the  development  of  a 
bulging  over  the  liver,  whicli  previously  had  been  tender,  without  the  oe- 
ciinvnce  of  jaundice,  indicated  dearly  the  pi*e8euce  of  hepatic  abscess,  and 
sliowed  the  mwle  of  ()nsetof  a  possible  idiopathic  or  solitary  he|uitie  abscess. 
The  case  of  Mall  (10)  is  a  rare  one.  Characteristic  chills  followed  by  vio- 
lent pain  over  the  liver,  tiie  occurifnce  of  febrile  synijifonis  and  of  vomit- 
ing, together  witii  liglit  jaundice,  enlargwl  and  prominent  liver,  and  a  tumor 
in  the  right  hy]K)ciiondriura,  clearly  indicated  he|}atic  abscess,  although  no 
cause  for  it  could  Ix"  ascertained. 

A  similar  «isc  of  ra|)id  course  is  that  of  Eusmun,  tlie  origin  of  which  could 
not  be  asoertainetl,  although  it  was  probably  similar  to  the  tropical  abscess. 

The  study  of  the  individual  symptoms  ui'  aliseess  in  children  reveals 
some  ix>int3  of  considerable  interest.  In  the  ea.ses  which  we  have  analyzed, 
pain,  enlat^cment  of  the  liver,  the  presence  of  a  tumor,  fever,  with  or  with- 
out chills,  gastro-intestinal  and  pulmonary  symptoms,  are  those  of  most 
frequent  oocurix>afe.     These  symptoms  are  botii  loaxl  and  general. 

Pain. — In  the  tabidated  cases,  pain  or  tenderness  over  the  liver  was 
mentioned  twenty  times,  although  it  is  prolrably  present  in  greater  or  less 
degree  in  every  case.  It  wa.s  usually  seated  in  the  right  hyjxichondrium  or 
liver  ri'gion  (fiftei-n  eases).  In  five  c-ases  the  pain  wiis  alxlominal,  being  de- 
scribed as  occurring  in  the  csetal  region,  in  the  belly,  in  the  bowels,  at  the 
epigastrium,  and  about  the  umbilicus.  In  the  traumatic  cases,  of  course,  it 
was  the  most  wmstunt  symptom,  was  more  or  less  violent,  and  was  always 
increa.«cd  by  pressure.  In  two  instances  it  extended  to,  or  was  only  noticed 
in,  the  right  slioulder. 

Enlargement  of  the  Liver. — The  liver  was  enlarge*!  in  twelve  cases,  an<l 
iti  all  instances  the  euiargemcnt  was  downward.  With  the  enlai^ment 
there  was  also  sensitiveness  on  pressure  and  generally  the  occurrence  of  a 
distinct  tumor. 

Tumor. — The  presence  of  a  tumor  was  distinctly  mentioned  in  nine  cases, 
the  character  not  being  noteworthy ;  and  swelling  in  the  right  h\-pochon- 
drium  or  Im-IIv  in  ten  ca'^'s.  In  most  instanrt's  the  tumor  was  located 
as  just  indicated.  In  one  (Ivcnaud's)  it  apix'ari'<l  as  a  round,  fluctuating, 
and  pulsating  tumor,  over  which  tlie  alxlominal  wall  was  gangremma  In 
another  (27),  an  elastic  timiur  at  the  lower  edge  of  ihe  ril)8  of  tiie  right  side. 
U(»u-fluctnating,  was  dcscribeil.  In  another,  a  sniull  painful  elevation  could 
be  detecti-d  on  the  anterior  surface  of  the  liver,  which  was  double  the  normal 
size.  In  another  it  was  simjily  nirted  as  Iwing  found  in  the  right  side  of 
the  alxlomen.  In  DuUcs's  ca-ic  (12)  the  tumor  deveIo|ic<l  at  the  edge  of  the 
ribs  eleven  days  after  the  symptoms  began,  and  was  fluctuating.  In  another, 
a  few  days  after  the  liver  was  found  to  be  enlaqred,  two  tumors  the  size 
of  goose-eggs  were  deteited  on  its  surface.     In  Legg's  ease  (23)  the  abscess 
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Vtt  located  between  the  umbilicus  and  tlie  epigastrium.  In  Wondroth's 
cue  there  was  a  tumor  the  size  of  a  lien's  egg  iu  the  right  hvpoeiiondrium. 

The  raaes  due  to  ascarides,  curiously,  were  not  iitteiide<l  with  tlio  develop- 
mtnt  of  localized  tumor.  In  all  nf  them  the  notes  i^tnte  simply  tliut  the 
lirer  was  enlarged  or  the  alidomen  swollen.  Nearly  all  the  traumatic  cases 
wiTP  ttttenditl  hy  tunirir-formHtion.  In  Case  1,  there  wa.s  a  tuinor  in  the 
right  hyjKX'hondrium,  with  bulging  of  the  rilds,  but  no  fluetualiun.  In 
Shwts's  case  the  tumor  apjK'ared  in  the  right  side  in  the  lower  jmrt  of  the 
rli(*t,  ami  in  Drechsler's  ease  a  hard  swelling  the  size  of  a  heu's  egg  was 
dde<-t(xl  iu  the  hepatic  region. 

The  pyjemic  cases  were  usually  attended  by  the  presence  of  a  tumor, 
while  in  some  instances  two  or  three  tumors  were  detcetwl.  In  each  of  the 
thw;  cases  of  pylephlebitis  a  tumor  existed.  In  character  the  tumors  were 
not  unlike  those  of  absee.ss-formation  in  other  regions.  In  a  considerable 
number  of  instances  fluctuation  could  not  be  elicited,  but  the  reason  for  this 
ijolivious.  The  development  of  the  tumor  was  usually  gradual,  and  took 
phn;  Bt  variable  intervals  afler  the  occurrence  of  |>atii  and  otJHr  Iwal 
phenomena,  and  sometimes  a  long  time  after  the  probable  cause  of  the 
diwue. 

Firrr, — Jnst  as  |)ain  was  mentione«I  only  twenty  times  in  the  series  of 
til>Dlated  cases,  although  it  is  probably  present  in  greater  or  less  d«^ree  in  all 
nws,  so  fever  was  noted  or  its  existence  im])lic'd  in  twenty-four  cases  only. 
In  nearly  all  the  fever  was  of  the  hectic,  pytemic,  or  intermitting  tyjie,  and 
KM  tisuallv  acconijwniwl  with  chills.  Sometimes  the  initial  chill  alone 
omirre*!  in  the  course  of  the  disea.ie ;  again,  and  indwd  frequently,  irrf^u- 
l«r<lailr  chilU  t<K>k  place.  The  cause  of  the  suppuration  did  not  influence 
the  character  of  the  fever.  It  was  as  markedly  intermitting  in  the  trau- 
"iitic  as  in  the  metastatic  variety. 

Often  the  tem|>erature  at  night  would  be  as  high  as  104°-10.^°  F.,  but 
"lafew  instau<ies  slight  fever  only  was  said  to  W  jiresent.  Most  diarae- 
•wwiie  wus  the  ooc^nrrence  of  sweats,  usually  with  the  eliills  and  febrile 
piriixy«ms  ;  they  were  extremely  profuse  and  exhausting. 

GaJiiro-InMlna/  SyvijUotnfi. — The  coated  tongue  and  loss  of  appetite 
"^  tlie  inflammatoiT  pnv^ess  were  usually  present,  as  would  \ye  exiiected. 
''•miting,  however,  wa«  a  more  friv^ueut  gastric  roniplication  than  is  com- 
•fKnily  ituppose<l.  It  di<l  not  occur  at  any  spe<'ial  stage  of  the  disi'ase.  It 
"noteworthy  that  it  did  not  ocenr  in  the  pya-mie  forms  nor  in  the  varieties 
Bted  with  pyle|)hlebitis,  nor  did  it  a.ssume  any  particular  characters. 

^inrrlicea  was  al.<ft  of  fref|uent  ofcurrenee,  and  it,  Unt,  ditl  not  aris<'  in  the 
Pymnie  varieties  of  sup|)uration.  In  eiglit  of  (he  tliirty-foiir  ea.ses  it  wasa 
"wrkwl  symptom.  An  enteritis  or  entero-eolitis  was  associated  with  the 
"(■Iffltie  aImv^css  in  some  cases,  as  the  discharges  were  mucous,  muco-puruleut, 
"f  IiKkkIv.  Five  of  the  eight  ca.ses  in  which  diarrha'a  was  a  markf<l  symp- 
''•m  Were  aseociated  with  asearidcs,  which  were  believed  to  be  the  cause  of 
ihepatic  stippuratiou.  . 
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Constipation  was  said  to  have  ocnurred  in  a  number  of  cases,  but  it  ifl. 
without  significance.  j 

In  the  cases  due  to  ascarides  these  parasites  were  in  several  instances 
found  in  the  stools  and  in  the  vomited  matter. 

Jaundice, — .Jaundice  is  not  looked  upon  as  a  common  symptom  in  he»J 
patic  alisc-ess.  It  was  mcntiomxl  in  six  cases.  In  two  cases  of  traumatic 
and  two  of  pya;mic  origin,  and  in  two  the  causes  of  which  were  uncertain, 
it  occurred  in  a  slight  form  (9),  or  was  general  (29),  or  was  without  special 
description.  Tlie  occurrence  of  jaundiw  depends  upon  compression  or 
catarrhal  inflammation  of  the  gall-ducts. 

Pulmorwiry  Symploma. — In  eight  cases  symptoms  due  to  extension  of 
inflanmuition  to  the  adjacent  i-esi)iratorv  organs  were  recorded.  Pleurisy 
was  most  freipient.  Pneumonia  occurred  in  one  case,  and  pneumothorax  in 
another. 

Naturally,  short  and  internipted  breathing,  on  account  of  pain  on  respi- 
ratory movement,  occurs,  while  a  short  hacking  cough  often  is  most  per- 
sistent. In  five  of  the  cases  of  hepatic  abscess  caused  l)y  round-worms, 
pulmonary  symptoms  were  most  marked,  while  in  all  the  other  eases  com-  fl 
billed  (Ills  cc)iuplicati(ui  (x'currcd  only  three  times.  In  one  case  pleurisy 
dcvclinH-d  bttanse  of  rupture  of  the  al)scess  into  the  pleura;  but  in  the 
other  cases  the  pulmonary  symptoms  arose  from  extension  of  inflammation  H 
by  continuity  of  structure. 

Miscdkincous  Symploins. — It  is  almost  needless  to  say  that  loss  of  flesh 
and  strength  took  place  in  a  number  of  cases.  Cerebral  symptoms — convul- 
sions, delirium,  and  stisjKir — also  occurred  during  the  course  of  tiie  disease 
in  u  few  instances.  The  high  temperature  was  believed  to  be  the  cause 
of  these  pheuomeua.  Hiccough,  due  to  inflammatitm  of  the  diaphragm, 
may  occur,  althougli  it  is  not  recorded  in  any  cases  of  hepatic  abscess  in 
children.  The  pusitiuti  which  the  patient  assumes  is  sjwken  of  in  accounts 
111'  the  disrAsc  in  aduU.s.  No  j)articuiar  note  hiis  In'en  made  of  the  decubitus 
in  chililrcn.  The  same  may  be  said  of  the  apiKjarance  of  the  countenance, 
iMiid  to  l)e  ([uite  ciiaracteristie  in  tntpicid  abscess  of  adults  (Cheever). 

Complications. — Tlie  compliHitious  are  due  to  the  nature  of  the  pri- 
mary disease,  when  the  abscess  is  metastatic;  or  to  inflammation  of  thefl 
orgau.-*  adjai'cnt  to  the  liver,  either  iiy  contiguity  or  lje<:ause  of  the  dirtx-tion 
in  wliich  the  abscess  tends  to  discharge.  Acute  endocarditis  was  associated 
with  n  case  of  pyiemic  origin  (25).  Pleurisy  and  peritonitis  are  oot^sional 
attendants.  In  three  case.i  of  the  tliii'ty-l'uur  tabnhitwl  the  former  occurred, 
Hud  in  Itiur  the  latter.  It  is  quite  certain  that  the  bursting  of  the  abscess 
into  cavities  or  into  other  visc»'ra  does  not  ««ur  in  children  so  frequently  as 
ill  uilult.H,     The  aividcnt  occurred  once  (13)  in  the  tabulated  cases. 

Dvtrivtion  and  Issue. — Only  an  approximation  of  the  duration  of  the 
dv«'«u*e  can  Ih"  arriviil  at.  In  tlie  series  we  iiave  analyzed  the  average  dura- 
tKw  ii«  alxjut  six  weeks.     In  nine  cases  it  appearetl  to  range  from  seven  to 

y  dnVK,  uitd  in  fimr,  from  three  to  eleven  months. 
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In  all  forms  the  duration  was  variable.  This  is  especially  true  of  the 
prvmic  varieties.  Birch-Hirechfeld  remarks  that  idioiiathic  abscess  usually 
rcsnlts  in  death  at  the  eud  of  a  few  weeks,  l>ut  at  times  is  subacute,  and  not 
radv  runs  a  chronic  course,  even  lasting  a  yrar.  We  (siuuot  confirm  the 
litter  portion  of  the  statement  from  the  collected  facts. 

The  duration  of  the  traumatic  cases  varied  nls<>.  I/)scliner's  second  case 
(IT)  died  thirteen  days  after  tlie  injury,  Renaud's'  little  patient  died  seven- 
teen days  after,  and  Constant's  died  in  the  seventh  week. 

In  cases  in  which  recovery  occurs,  all  symptoms  disappear  in  at  least 
eight  weeks  (Mall's  case). 

The  issue  was  favorable  in  twelve  of  the  thirty-four  cases.  Ojierative 
tTMtment  contributed  largely  to  the  favorable  termination,  for  of  thirteen 
CMS  that  were  submitted  to  some  form  of  ojieration,  eleven  recovererl,  un- 
■ided  nature  alone  Ix-ing  credited  with  the  recovery  of  one  out  of  the  twelve. 

The  cases  tiiat  terminated  in  refxjverj*  were  of  traimmtic  origin,  or  arose 
fn'tn  the  irritation  of  worms.  The  al>8<.'ess,  in  other  words,  was  single,  or 
M  least  not  more  than  two  abscesses  were  present. 

Prognosis. — The  prognosis  is  not  more  favorable  than  in  adults.  Tlie 
rew.'ntdeveh>i)mpnt8  in  ojx'i-ativp  mctLsiires  dw  the  relief  ol'tilKlonitnal  disease, 
■iHitlie  success  which  Tait,  Mayo  Robinson,  Thornton,  and  others  have  met 
witli  in  dealing  with  the  sui^ry  of  the  liver,  encourage  the  belief  that  death 
from  single  aliscess  of  the  liver  will  be  the  exception  in  the  future. 

Notwithstanding  the  observation  of  liiix-h-IIirschfeld,  tiiat  the  traumatic 
<w»  (three)  which  he  analyzed  ended  fatally,  we  believe  success  will  uni- 
formly attend  operations  for  these  cases.  Thierfelder  collected,  from  the 
lilmtare  of  the  last  thirty  years,  twelve  cases  of  traumatic  hepatitis,  with 
*v«i  reoovories. 

Hepatic  abscess  secondary  to  pylephlebitis  is  often  fatal,  and  when  of 
Rremic  t)rigin  it  is  always  so. 

Morbid  Anatomy. — Siiace  need  not  be  taken  up  with  a  discussion  of 
«*  anatomical  appearances  of  hepatic  abscess  in  children.  They  do  not 
<Mtr  from  the  apjKsirances  in  adults.  It  may  be  of  interest  to  note  only 
wnclative  frefjuency  and  ass<H-iati<>n  of  tiie  multiple  and  the  solitary  abscess 
Wiiwn  in  children.  Briefly,  it  may  be  said  that  a  single  abscess  was  found 
"1  «ll  the  traumatic  cases  (eight)  of  the  tabulated  list,  one — or  at  most  two 
—ill  the  cases  due  to  ascarides  (eight),  and  one  in  the  cases  of  pylejihlebitis. 
Multiple  abeocsBes  (three  or  more  in  nuuiljer)  were  found  in  thirteen  eases. 

The  morbid  anatomy  of  tJie  antecedent  anduissociated  pathological  changes 
"  *'i.'ll  known. 

Diagrnoais. — We  are  concerned  in  the  early  detection  of  hepatic  abscess, 
in  the  recognition,  for  the  purpose  of  treatment,  of  the  si>ecial  variety  of  iu- 
fl«mraation,  and  in  the  estimation  of  the  presence  of  the  grave  associated 

'  Birrh-HirM-bfcId  erroneoudy  itat4sa  that  in  Benaud'i  cue  the  course  of  the  disease 
**•  ftwD  March  27,  ISIiO,  to  January  17,  1851. 
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iuflanimations  of  surrounding  structures.  Suppuration  of  the  liver  must 
not  be  confbuudctl  witli  other  atfections  of  tliat  organ,  notably  camber  and 
hydatid  disease,  or  with  abseess  of  the  surrounding  visj.-era,  and  partieularly 
witli  abscess  Iwtwecn  the  liver  and  the  diapiinigni. 

In  the  retK)guitiou  of  abscess  of  the  liver  in  childhood,  we  can  frequently 
associatii  some  definite  cause  witli  the  suspccte<l  inflaiimiation.  The  progress 
of  subse<|ueiit  events,  witli  a  study  of  the  symptoms  collectively  rather  than 
individually,  aids  us  in  our  judgment. 

Thus,  if  in  the  presence  of  trauma,  or  of  inflammation  and  suppuratio? 
in  other  jiarts  of  the  botly,  there  owurs  pain  in  the  region  of  the  liver,  with 
a  sensation  of  weiglit  and  fulness,  with  tenderness  on  pressure,  with  a  chill 
or  cliills  followed  by  fever,  with  loss  of  apjwtite,  vomitiug,  and  possibly 
diarrliom,  we  have  strong  i-easons  for  suspet^ting  the  formation  of  an  he- 
patic absct'ss.  If  later  the  fever  assumes  a  pyremic  or  hectic  type,  with 
diills,  sweats,  exhaustion,  emaciation,  and  the  local  signs  of  suppuration, 
our  suspicions  are  coufirmwl.  The  fxx-urrcnce  of  jaundice,  if  the  cause  is 
probably  pyieniio,  is  a  stnmg  aflirniative  rational  symptom.  The  short 
duration  of  the  disease  is  of  diagnostic  value. 

Of  the  pliysical  signs,  enlargement  of  the  liver  uniformly,  or  upward 
anteriorly ;  bulging  of  the  riits  ;  the  formation  of  a  tumor  in  the  ^-pi- 
gastrium  or  right  hyjKK.>hondrium  connected  with  the  liver ;  fluctuation  of 
the  tumor;  and  itMlema  of  the  skin,  or  even  inflammntion  of  its  surface, 
are  to  be  looktxl  for.  It  is  to  he  rcmemliered  tiiat  a  large  abscess  may  be 
present  and  yet  not  be  demonslrable  by  physical  means. 

The  use  of  the  ex|>loring  nei-dle  or  aspirator  has  been  referred  to  in  the 
account  of  the  symptoms.  In  a  suspet^tetl  ease  it  can  l>e  employetl.  Of^en 
by  it  alone  can  pus  l)e  hn-ated.  Fenwiek  relies  much  for  diagnosis  on  the 
microscopical  charactei's  of  the  fluid  withdrawn,  and  Ix'lieves  that  nearly 
always  hepatic  ti.sstie  can  be  reenirnized  in  the  pnnilent  fluid.  His  sanguine 
exjiectations,  however,  do  not  appciir  to  have  Ikpcu  confirmed. 

By  means  of  exploratory  puncture  a  hydatid  tumor  can  be  recognired 
or  tiie  presence  of  carcinoma  determined.  Its  value  in  pleural  effusions 
has  been  dwelt  upon  alrejidy. 

Hydatid  disease  of  the  liver  can  be  distiiiguished  from  abscess  by  atten- 
tion to  the  following  phenomena  of  the  former :  the  long  duration  of  the 
disease,  the  absence  of  pain  and  of  constitutional  symptoms,  and  the  ]x?ou- 
liar  circumstances  of  its  occurrence.  A  local  projection  from  the  general 
contour  of  the  liver  occurs  in  Ixith  ;  the  aspirator  reveals  the  difference  in 
the  contents  of  a  tumor.  The  tumor  of  abscess  has  indurated  tissue  around 
it,  and  lomi  inflammation  is  more  likely  to  be  evident  on  the  surface.  The 
characters  of  a  suppurating  hydatid  cy.st  and  multiple  echinococcus  have  been 
discussed  (p.  44.'3  d  sffy.). 

Cancer  and  abscess  of  the  liver  in  childhood  have  symptoms  and  signs 
in  common.  Both  are  of  short  duration,  both  cause  enlargement  of  the 
liver,  and  in  both  fluctuating  tumors  are  observed.     In  cancer  the  liver  is 
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■  sire,  and  more  n<xluk's,  {wssibly  fluctuating,  are  detected,  but  none 

are  as  iKiiufiil  as  the  fiuctuatiiig  projections  of  an  abscess.     The 

donien  is  more  increased  in  size,  ami  the  aiKloiniiial  veins  more  distinct,  in 

(oDOPTthan  in  abscess.     Cachexia  attends  the  former;  active  constitutional 

irmptoms  (hectic)  more  frtxjuently  attend  the  latter. 

The  association  of  pleural  eft'usiou  or  eiupyema  with  al>scess  of  the  liver 

qiiently  makes  it  difficult  to  recognize  the  presence  of  the  latter.     The 

suit*  of  jKTCUssion,  a.s  indicated  in  a  ])ix'vi(>us  section,  an."  important  aids  to 

L' distinction  of  hepatic  absf.-ess.     Rernhartl  ssus  tliat  in  liver-aliscess  com- 

limted  with  pleural  efl'usion  the  limits  of  dniiiess  can  rise  iiigher  anteriorly 

teriorly,  and,  in  general,  are  irregular. 

Pmicturc,  with  antiseptic  precautions,  may  lead  to  a  diagnosis,     Tims, 

in  tlie  upper  intercostal  s|>ace»,  which  utv  dull  un  percussion,  a  serous  fluid 

may  be  withdrawn,  and  in  the  lower,  pus.     Or,  if  the  trocjir  is  phiiigwl 

dopiy,  at  first  it  may  give  exit  to  pus,  but,  as  it  is  withdrawn  from  the 

■bmag  to  the  level  of  the  pleural  exudate,  serum  may  be  discliarged.     It  is 

ro«n-  difficult  to  differentiate  the  two  conditions  when  pus  is  both  alxive  and 

Mi'W  the  diaphragm.     The  history  of  the  case  may  be  the  only  method  of 

disiuction. 

The  distinction  between   pleuritic  and    pulmonary   inflammation   and 
I iirpiitii- suppuration  has  been  referre<l  to  in  discussing  the  pulmonary  symjv 
Jof  abscess  of  the  liver,  as  well  as  in  the  preliminary  remarks  on  cu- 
lt of  the  liver  in  general.    It  must  not  l>e  forgotteu  (liat  jius  from  an 
mipyema,  if  it  communicates  with  a  bronchus,  is  most  fetid  when  evacuated 

(by trocar, and  that  during  such  evacuation  air  may  pass  through  the  cnnula. 
Can  we  distinguish  tiie  various  forms  of  lie[)atic  abscess?  Multiple  ab- 
•BBm  are  not  amenable  to  sui^ical  treiitment,  while  many  other  forms  are. 
Thi' inijHtrtance  of  an  attempt  at  the  furnuition  of  a  distinction  is  apparent. 
Traumatic  abscess  luus  well-flefinwl  symptoms.  Locjil  pain,  lotid  physic-al 
■igns  of  suppuration,  enlargement  of  the  liver,  and  constitutional  symptoms 

Idarly  show  its  presence  af\er  an  injury. 
If  suppuration  is  known  to  he  present  in  the  portal  area,  and  the  symp- 
IhH  etmmerated  alwve — especially  chills  and  intermittent  fever — arise, 
PTliT)hlel)itis  and  hepatic  abscess  are  likely  to  be  present,  In  the  tabulated 
BMsgastro-intestinal  symptoms  were  alisent  in  the  cases  due  to  pyleplilebitis. 
Davaine '  writes  of  six  cases  in  which  ascnrides  caused  al.is<."ess  of  the 
"W,  two  of  which  were  in  children.  The  most  important  symptoms  of 
''ii«aB<'clion  of  the  liver,  he  says,  are  fever,  more  or  less  acute  pain  in  the 
fight  hypocJiondrium,  icterus,  convulsions,  vomiting,  and  diarrhcea.  In  the 
''*8wc  have  tabulated  the  detection  of  the  w'orras  by  vomiting  or  purging 
"w  noted  several  times.  The  occurrence  of  such  vomiting  in  the  course  of 
w*ixrted  hepatic  abscess  would  warrant  the  belief  that  an  abscess  from 
^  irritation  due  to  tlie  worms  wa.s  in  progress. 


■  Tnitd  des  Entozouires,  pp.  156-175. 
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The  iiupirtame  of  this  aspect  of  tlie  study  of  abscces  of  the  liver  in 
childhood  has  Ifd  iis  to  maivo  a  oonijjarative  study  of  the  symptoms  in  order 
to  dctcrniiue,  if  possible,  a  nicaus  for  dctwting  the  different  forms.  Prac- 
tically, the  traumatic  variety  and  that  due  to  worms  coidd  l>e  associated. 
They  alone  cause  siugle  abscesses.  We  have,  however,  dividwl  the  thirty- 
four  ca.scs  according  to  cause  into  four  classes, — i.e.,  vasos  from  (i.)  injurj- 
(eight),  (ii.)  worms  (eight),  (iii.)  pytemia  or  metastasis  (four),  and  (iv.)  mis- 
cellani.Mxis.  The  cases  arc  too  few  for  definite  pui-pose,  but  some  interesting 
facts  have  l>een  developed.  Only  the  pnimiucnt  sj'mptonis  are  discussed. 
Tlic  Roman  numerals  above  a8s<^)ciated  with  the  causes  will  serve  to  desig- 
nate the  classes.  In  sonit'  cases  the  record  of  symptoms  is  not  complete, 
hence  the  analysis  is  not  beyond  criticism. 

1.  Fever:  in  i.,  eight  times;  ii.,  five  times;  iii.,  four  times;  iv.,  four 
times.     No  particular  type  was  associated  with  the  particular  oiuse. 

2.  Pain  :  in  i.,  eight  times ;  ii.,  twice  ;  iii.,  once  ;  iv.,  six  times.  Pain 
was  characteristic  of  the  Imuniatic  form. 

3.  Enlarged  liver :  in  i.,  three  times  j  ii.,  four  times ;  iii.,  four  times ;  iv., 
three  times.    It  was  mure  common  with  ascarides  and  in  niisccllane<.>us  forms, 

4.  Tumor:  in  i.,  twice  ;  ii.,  twice ;  iii.,  five  times  (?) ;  iv.,  four  times 
Singularly,  less  common  in  the  traumatic  form. 

5.  Ciiistro-intestiiiid  symptoms:  in  i.,  vomiting  twice,  constipation  twice; 
ii.,  diarrliu'a  five  times,  vomiting  twice ;  iii.,  absent ;  iv.,  diarrhcea  twice, 
vomiting  once.  The  great  frequency  of  diarrhrea  with  ascarides  apiK?ar8  to 
be  significant. 

6.  Jaundice  occurretl  twice  in  i.,  iii.,  and  iv.,  and  was  absent  in  ii.  Its 
presence,  therefore,  was  not  of  much  sigiiificjiuce. 

In  the  preliminary  nMuarks  it  was  noted  that  absces.s  of  the  abdominal 
walls  and  abscess  Ix'tvvecn  the  liver  and  the  diaphragm  simulated  al>scess  of 
the  liver.     The  distinctions  were  discussed.     To  distinguish  subdiaphrag- 
matic and  hejwtic  abscess  is  most  difficult, — indeed,  well-nigh  impossible-  ■ 

The  cause  of  the  former  Fagge  lays  stiTss  upon,  a.'*  of  diagnostic  value, 

namely,  direct  injury.     Both  Fagge  and  Taylor'  detail  interesting  cases  nf^ 
abscess  between  the  liver  and  the  diajrhragm  in  children.'     These  absc<¥s<cs- 
cause  the  same  locid  symptoms  ami  hx-al  signs,  have  the  same  as.sociated  in- 
flammation of  adjac-ent  structures,  and  burrow  in  the  same  way,  as  hei>ati< 
abscess. 


n 


'  Ouy'g  Hospitnl  Report*,  Third  Serieg,  vol.  xix.,  1874. 

•  Fagge  has  collected  »ixtcen  such  ernes,  and  Frederick  Taylor  has  reported  two  more. 
One  of  Fagge'B  cases,  and  tinth  nf  Taylor's,  occurred  in  children.  It  would  appear  from 
these  that  the  cause  is  generally  a  traumatism,  and  that  pleurisy,  empyema,  pneumonia, 
and  bronchitis,  with  or  without  expectoration  of  blood  and  puK,  are  more  common  than  in 
abscesa  of  the  liver.  Symptoms  of  peritonilis  are  also  more  pronounced  in  the  former, 
while  symptoms  and  phy.«ical  signs,  including  jaundice,  direcllj-  referable  to  the  liver  «t« 
fewer  and  less  precise  than  in  atecess  of  the  liver.  The  typical  physical  sign  of  the  latter 
disease,  a  n>undod,  fluctuating,  painfVil,  and  tender  tumor  situated  in  the  liver-substiuice, 
of  course  doe^  not  exist  in  the  former.  ^— 
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Treatment. — The  occurrcuce  of  twelve  recoveries  in  the  thirty-four 
OIB  tabulated,  in  eleven  of  which  ojierative  niea.surt>s  of  some  sort  were  re- 
nted t»>,  e8tablislii'S  Ix-yond  finlher  discussion  the  method  of  treatment  to 
I*  pursued  in  vaiva  of  abscess  of  the  liver.  It  is  not  necessary  to  reiterate 
ll)«  dangers  of  noii-intcrferencc  nor  to  answer  tlic  oljjectiuns  against  an 
o|icnition.  The  table  shows  tiiat  without  an  ojicnition  the  patient  almost 
iD«ri»hly  will  die.  Aspiratiou  or  incision,  or  both,  were  the  means  cm- 
pii)vi<l  to  evacuate  the  aijscess. 

The  cases  that  Murchison,  revised  hy  BniiUun,  imiirates  should  be 
(ipcnilcJ  iin  arc,  (1)  those  in  which  there  is  a  visible  fluctnatinjjj  tumor;  (2), 
aw  with  symptoms  of  hejmtic  abs<x!ss  with  a  distinct  tumor ;  (3),  cases 

Iwith  sviuptoms  of  abscess  with  enlargement  of  the  liver  and  kical  aflcma, 
iiruWitcration  of  an  intercostal  spao-,  or  local  pain  on  pix'ssnrc;  or  on  full 
inspiration ;  explore  with  a  tine  trocar,  and  operate  if  pus  is  obtained  ;  (4) 
mn  without  hx-al  sijins,  scvei-e  constitutional  symptoms  warrant  explora- 
nwitJi  the  aspirator;  (o)  in  nurltiplc  abscess  of  the  liver,  life  maybe 
proioiigc«l  and  suflering  relieved  In'  puncture. 

Ropinling  the  siirgimi    treatment  of   hepatic  abscesses  it  may  be  of 

Iintensi  lo  note  the  conclusions  reached  by  Mr.  liickman  J.  Godlee.' 
Having  decided  to  relieve  the  atient, — such  dei'ision  being  based  on 
the  cjiolnsion  of  multiple  hepatic  abstrss,  for  the  relief  of  which  oix-ra- 
tivc  measures  are  sortvly  advisable, — the  question  arises  a"  to  the  lime  at 
»iiicli  die  opi'ration  shoid<l  ix-  iwrformcd,  and  the  method  of  operating.  The 
'>|i<"ratioii  should  l>e  {K'rfitrnied  as  soon  as  pus  is  known  to  be  present.  It 
nay  Ik.' done  by  fre-e  incision,  or  by  as[)iration  with  a  large  eannla.'  Free 
iwision,  with  antiseptic  i)recantions'arHl  the  intni<liiction  of  a  drainage-tulK?, 
•ppats  in  be  the  best  and  sjuxxliest  method  of  treatment.  It  is  not  neces- 
K  sari' to  cause,  artificially,  adhesions  between  ttie  liver  and  the  thoracic  or 
^^  •'"lomiDal  wall.  The  jK-ritoneum  and  liver-sid)stance  may  be  stitched 
^B.%tth(>r.  Tiifany,  of  Baltimore,  successfully  evacuated  an  absicss  in  this 
~     iMiiDcr. 

Before  pus  has  been  detected  or  the  exact  location  of  tlieabs<'ess  decided 
"P"n,  the  jiatient  must  l>e  treated  by  liK'al  applications,  as  hot  fomentations 
'"'  poultices,  nourishing — preferably  liquid — food  given,  and  tonics  and 
'^iniulants  resorted  to.  Pain  must  Iw  relieved  by  o|)iatcs,  and  otlier  symp- 
'«BM  trcatwl  as  they  arise.  In  general,  proper  diet,  tonics  and  stimulants, 
"■"l  opiates  pro  re  nata  meet  all  the  indications,  ontside  of  the  relief  the 
"'fRttio  ran  afford. 

liMu^irnpliii. — Tho  fi.lluwinj;  reftrpiires  nre  in  iidditinn  t<v  thcwo  in  the  taWe  :  Bouohiit, 
'••Tni|('.  |>nilii|(to  dc-s  Miilndir'o  des  Knuvi-aux-nes,  PuHk,  18(J"  ;  Asliliy  imd  AVrijjht,  Dis- 
""""f  Childn'P.  t/indon,  ISSfl;  r)i"wr<)i7.illi-,«,  o)).  cii. ;  Fulirp,  o/i.  cit. ;  IIaVi>h<)ii,  Med.- 
*''•'''.  Tt»tu.,  18f.O,  xliii.  12;  Bnginsky,  Lehrbueh  der  Kindcrltmnkheiten,  1887. 


'  British  Mi>dical  Journal.  JainiiitT  2-1.  1890. 

'  See  Tail,  Hepatic  Surgery,  Edinlmrgh  Medim)  Jtmmal,  1889. 
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CONTRACTIONS  OF  THE  LIVER: 

CIRRHOSIS  (ATROPHIC  AND  HYPERTROPHIC),  ACUTE 
YELLOW  ATROPHY,  AND  ASCITES. 

By  MARCUS  P.  HATFIELD,  M.D. 


CIRRHOSIS  OP  THE  LIVER. 

Synonymes. — Cirrhosis  hcpati.'*,  Chronic  interstitial  hepatitis,  Hob- 
nailed liver,  Dninkard's  liver,  Gin  liver;  French,  Cirrhoee  du  foie; 
Grerman,  Graniilirte  Leber. 

Definition. — S<3leroiis  inflammation  of  the  liver,  located  cither  in  hs 
fibrous  tissue,  capillaries,  lymphatics,  or  bile-<lnets,  separately  or  combined. 

Yajieties. — The  simplest  division  of  hej>atic  cirrhosis  is  that  proposed 
by  George  Monroe  Smitli, — viz. ;  (1)  Ohntnictive,  which  may  be  subdivided 
into  (a)  biliar)',  or  that  arising  from  impeded  bile-flow ;  (6)  static,  or  that 
originating  in  some  interference  with  the  flow  of  blood  from  the  liver; 
(c)  cyanotic.  (2)  Irr-ilutive,  or  that  due  to  the  presence  of  some  toxic  sub- 
stance in  the  blocni  carried  to  the  liver  by  the  portal  vein  or  the  hepatic 
artery.  Under  this  head  may  be  grouped  the  cirrhoees  which  follow 
alcoholic  excess,  malaria,  syphilis,  rickets,  scarlatina,  etc. 

Hepatic  cirrhosis  is,  however,  more  frpfiuently  divided  into  atrophic 
and  hypertrophic.  The  former  is  so  named  from  the  contraction  of  con- 
nective tissue  which  follows  as  a  secondary  result  of  a  previous  inflamma- 
tion and  proliferation  of  the  capsule  of  Glisson  or  other  connective  tissue 
of  the  liver.  Hypertrophic  cirrhosis  is  the  biliai*)'  cirrhosis  of  G.  M. 
Smith's  sul>division,  and  is  so  named  on  account  of  an  initial  stage  of 
increased  size  of  the  liver. 

According  to  Hayem,  there  is  a  thini  variety  of  cirrhosis,  originating 
in  the  lymphatics,  also  hvfwrtrophic  in  form. 

Salomon  describes  a  fourth  form  of  cirrhosis,  which  begins  in  the  arterial 
system,  producing  a  general  arterio-sclerosis,  of  which  interstitial  nephritis 
is  one  of  the  more  common  complications.  This  form  is  not  common  with 
children. 

Carpentier  asserts  that  there  is  another  form  of  hepatic  cirrhosis,  char- 
acterized by  fatty  degeneration  of  the  liver  parenchyma ;  but  his  views  seem 
as  faulty  as  the  earlier  views  of  Laeuuec,  who  first  described  cirrhosis  as  a 
4Ce 
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ipetiil  disease  of  the  liver,  deriving  the  name  from  cirrhua,  "  red,"  on  accoant 
of  the  predominance  of  this  tint  in  the  granulated  liver,  as  it  was  frcfjiiently 
ailed  at  that  time.  These  granulations  were  b_v  many  considered  anaii^ous 
to  tobeifles,  and  were  known  as  cirrhoses.  Next  Andral  taught  tliat  there 
w«c  two  substances  in  the  liver,  a  red  (vascular)  and  a  yellow  (glandidar), 
and  that  in  cirrhosis  the  red  substance  atrophies,  wliilo  tlie  yellow  substance 
hvpertrophics.  Beoquerel  (1840),  Gubler,  Kiernan,  Halimann,  Charcot, 
Dnjardin-Beaumctz,  and  others  have  attentively  studied  the  subject,  until 
it  is  now  clearly  undcrstmxl  that  cirrhotic  inHammation  of  the  liver  may 
on'giiate  either  in  its  blwxl-vesscJs,  In  its  lymphatics,  or  in  the  bile-ducts, 
ind  may  remain  confined  to  any  one  of  these  tissues,  or  involve  them  all 
oonjdinfiy ;  but  it  will  be  found  always  that  obstructive  cirrhosis  is  at  iirst 
BWOdlobular, — that  is,  the  coime<;tive  tissue  grows  irregularly,  its  hyper- 
twpiiy  being  or>nfined  to  certain  lobules  only.  Finally,  it  may  become 
tmpanble  to  differentiate  ninnolobnjar  from  multilobular  cirrhosis,  and 
iathi'l»tcr  stages  In-pertrophic  may  duacly  resemble  atropliic  cirrhosis. 

Preqaency. — It  was  fi)rmer!y  taught  that  hepatic  cirrliosis  was  one  of 
the  nrtet  of  the  dist>ases  of  childhiMKl.  Dr.  West  says  that  of  seventy 
•houaod  cases  of  children's  diswuscs  known  to  him,  but  four  were  cirrliosis 
of  the  liver.  Birch-Hirschfcld  says  it  is  extraordinarily  rare,  Thierfelder 
olli  it "  absolutely  rare,"  and  Hentx-h  asserts  that  it  is  never  fully  developed 
in  children.  Neureutter  puts  its  frequency  at  one-tenth  of  one  per  cent, 
of  the  children  brought  to  him,  and  Steiner's  figures  are  about  tlie  same. 
Xev-wtheless,  Dr.  Palmer  Howard  has  succeetied  in  collecting  more  or  less 
Mlplete  accounts  of  sixty -three  ca«os,  to  which  the  writer  can  add  ninety- 
■W  reported  during  the  past  fifty  years,  making  a  total  of  one  hundred 
•nd  fifty-six  cases,  so  that  he  fully  agrees  with  Eustace  Smith  in  the  stat©- 
oent  that  there  is  every  reason  to  Iwlieve  that  hepatic  cirrhosis  is  less 
Wooniraon  with  children  than  is  generally  tliought. 

A^. — The  largest  projmrtion  of  recorded  cases  occurred  in  children 
Hwwn  eight  and  fifteen  years  old,  the  majority  of  cases  of  alcoliolie  cir- 
rliosis,  naturally,  Ijcing  found  in  the  older  children.  Gibbons  rp]w>rts  a  case 
of  bilinrj-  cirrhosis  in  a  child  of  eleven  months,  and  the  writer'  found  it  in 
•  child  dying  on  the  twelfth  day. 

VarKiiea. — Their  relative  frequency  is  probably  alxtut  that  given  by 
UBoercaux, — viz.,  of  fifty  non-svphilitic  cases  the  cirrhosis  was  atrophic 
'"  nineteen,  hypertrophic  in  thirteen,  and  the  liver  was  of  normal  size  in 
"'*;  "f  the  remaining  cases  (twelve)  no  data  are  given.  Congenital  oirrho- 
*"  is  invariably  syphilitic  (Birch-Hlrschfold). 

Fifteen  i>er  cent,  of  Dr.  Palmer  Howard's  cases  were  in  children  known 
*"  Iw  addicted  to  the  use  of  spirits,  in  eleven  per  cent,  there  was  a  clear 
hiAtry  of  Rvphilis,  eight  per  cent,  were  tuberculous,  and  the  remainder 
•W'!  of  nnknown  etiology. 
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Sex. — Dr.  Howard's  cases  seem  to  show  that  it  is  twice  as  frequent  wit 
male  as  with  female  childreu  ;  Birch-Hirechfeld's,  exactly  the  coutran-. 

Etiology. — According  to  Dr.  Lancereaux  (liOpital  de  Piti6,  Paria 
there  are  but  three  well-establislied  causes  of  primary  cirrhf^is  of  the  live) 
— viz.,  (a)  alcoholic,  (6)  malarial,  (c)  syphilitic.  "  All  other  forms  of  cb 
rhosia  are  secondary,  arising  from  other  and  primary  disorders,  such  I 
hepatic  hypeiwmia,  due  to  heart-iliseastv,  obstructions  to  the  bile-flow,  an 
ctinwrous  or  other  infiltrations,  all  of  which  show  elsewhere  their  charactel 
istio  jiathological  changcj*." 

la  rt^ard  to  aloohoHo  cirrhosis,  ita  existence  in  children  has  be^ 
doubted,  but  there  seems  to  be  the  best  of  evidence  as  to  its  occurrena 
although,  from  the  nature  of  the  case,  alcoholic  cirrhosis  is  not  often  sui 
cvptible  of  direct  proof  in  young  ciiildren.  Frerichs  reports  that  of  tli 
thirty-six  cases  of  cirrhosis  iu  children  observed  by  him  twelve  wel 
known  to  have  Ix^cn  braudy-drinkei-s.  Out  of  Bamberger's  thirty-foa 
cases  ten  foHovvwl  bi-andy-driukiug,  and  ten  of  Howanl's  sixty-one  caa< 
were  traceable  to  alcohol.  In  short,  about  one  rase  in  four  (thirty-two  on 
of  one  hnndrtil  and  thirty-one)  of  all  those  reported  by  the  above  authot 
was  diiwtly  due  to  alcohol.  Nothing,  says  Strauss,  is  more  natural  tlia 
the  localization  of  alcohcjlic  cirrhosis,  for  the  alcohol  comes  directly  to  tl) 
liver  Ijy  the  finer  branches  of  the  portal  vein  and  exerts  first  of  all  i| 
liuncCul  infinen<«  on  the  jMjiuts  where  its  contact  is  must  intimate. 

JHoiiutine  Cirrhosus. — Peter  and  Roger,  of  Paris,  Imve  found  that  tl| 
ptomaines  and  other  alkaloid  produfts  of  retrograde  nietam<)q)lK>sis  are  d( 
btroyiHl  in  their  juissage  tlirough  the  liver,  since  the  jwrtal  blood  coutaiil 
alniut  twice  as  much  of  these  siiljstances  as  the  bliHxl  coming  away  from  tli 
liver.  Moreover,  these  products  when  administered  subcutane^nisly  a| 
muoli  more  virulent  than  when  injected  into  the  portal  vein.  All  the« 
facts  Bot-m  to  jirove  that  the  liver  acts  as  a  ca-niatory  for  the  destructio 
of  the  leucomaincs  and  ptomaines  formed  within  or  introduced  into  t^ 
iMKly.  Failure  to  a(uxjm|)lish  this  constitutes  one  form  of  hepatic  iucompf 
ten<M',  and,  in  all  probability,  at  last  a  variety  of  hepatic  cirrhosis,  esj>eciall 
in  <«se3  predisposed  thereto.  Howanl's  cases  seem  to  suggest  that  such  pr| 
disposition  is  (tftcn  inheritinl,  occurring  iu  several  members  of  the  sanB 
family,  with  whom  a  rich,  stimulating  diet  acts  as  injuriously  as  alcohol  a 
tt  liver  predis[>osed  to  interstitial  changes. 

l>tt'tiiie  ami  Zipiiotie. — ^Overfeeding  acts  ))rimarily  as  a  stimulant  t 
hc|iati(?  tissue,  and  theoretically  brings  as  an  afUT-result  cirrhotic  cliangt 
analogous  to  those  of  interstitial  nephritis,  which  is  frequently  excited  by 
diet  loo  largely  nitrogenous.  As  a  rule,  these  changes  are  not  as  frequentl 
met  with  in  the  child  as  in  the  adult,  but  the  modiui  operandi  is  identic^ 
nxwpt  that  in  the  child  the  overtaxed  liver  is  apt  for  a  while  to  relieve  iteel 
by  critical  fluxes,  or  so-callal  bilious  attacks,  but  finally  chronic  hepatic  i| 
eon)|H'tenoe  is  established,  and  true  cirrhotic  dmnges  Ix'gin.  Closelv  alii* 
to  thi'se  are  the  cirrhotic  changes  produced  iu  the  liver  by  the  decompoQ 
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tioD-products  of  phihijtia.  Tubercles  frequently  are  deposited  in  the  liver, 
ini|Miring  its  function,  but  aside  from  these  we  meet  in  phthisis  with  cir- 
riiotic  changes  determined,  as  the  writer  believes,  by  the  toxic  action  of  tiie 
ptomaines  generated  by  the  decomposition  of  disorganized  tissues.  This  is 
well  known  to  follow  scarlatina  otx^sionally, — e.g.,  Klein  reports  eight  cases 
of  iuterstitial  hepatitis  following  st^arlet  fever ;  and  similar  lesions  are  not 
infrequent  in  other  infectious  diseases  which  have  long  been  known  to  origi- 
nate chronic  inflammatoiy  changes  in  the  various  excretory  organs  (Botkin). 
The  action  of  these  zymotic  poisons  upon  the  liver  is  in  all  probability 
analogtms  to  that  of  alcohol,  or  to  that  of  tea,  which  if  taken  to  excess, 
u  bv  tea-tasters  and  Siberian  exiles,  not  infretiuently  determines  a  true 
cirrhosis  of  the  liver. 

Ru;k4is. — It  seems  fair  to  conclude  that  any  cause  which  persistently 
lOtenide  the  normal  action  of  the  liver  may  lead  eventually  to  cirrhotio  ■ 
duuiges  in  that  organ,  which  may  Ijc  induced,  some  think,  even  by  chronic 
patro-intestinal  catarrh.  This  is  Dr.  Hogbeu's '  explanation  of  that  form 
of  heimtic  cirrhosis  which  he  believes  to  be  due  to  rickets.  It  is  certainly 
lot  infnf]uent  in  rachitic  children,  and  in  its  general  appearance  and  micro- 
■lopiially  resembles  ordinary  hyjK-rtrophic  cirrhosis.  The  changes  ol)served 
in  the  bile-ducts  and  canalicidi  led  Hogben  to  believe  that  their  lesions 
originate  in  a  chronic  obstruction  to  the  flow  of  the  bile,  due  in  all  prolv 
ability  to  the  chronic  gastro-iutestinal  catarrh  so  frequently  associated  with 
rickcte. 

Similarly,  either  fnim  the  action  of  a  specific  p()is4}n  or  from  a  general 
tic  congestion,  we  find  produced  the  typical  forms  of  cirrhosis  asso- 
aated  with  syphilis  and  malaria  which  are  distnisscd  later  under  their  proper 
Iwdings. 

Pathologry  and  Pathological  Anatomy. — Engorgement  of  the  hepatic 
Veins  from  any  cause  leads  eventually,  says  Eustace  Smith,  to  atrophy  of 
"»e  hepatic  cells.  These  atrophiwl  cells  are  stained  deeply  with  bile,  and 
•t  tlie  cin-uniference  of  the  lobule  the  cells  are  often  filled  with  oil.  Finally 
•  filiroid  tissue  supplies  their  place  and  by  its  contraetiuns  a  condition  akin 
*o  cirrhosis  is  produced.*  This  is  perlia|)9  CarpcntiePs  cirrhosis,  rather  than 
^"naroot's,  which  begins  as  a  periplilebitis,  whose  initial  lesions  are  those  of 
''nrwaie  inflammations  of  the  branches  of  tlie  portal  vein,  resulting  in  a  pro- 
"feration  of  embrj'onic  cells  wliich  snlwefiueutly  are  transformed  into  an 
**«a8ive  amount  of  fibrous  tissue.  A  more  careful  study  of  these  changes 
*ena  to  show  good  rea.son  for  the  following  convenient  divisions. 

(u)  Alcoholic  Cirrhosis. — Strauss's  experiments  in  regard  to  tlie  artificial 
Pi^Jurtion  of  cirrhosis  (Soc-iety  of  Biology)  prove  that  alcoliolic  cirrhosis 
"**>■  U-  induced  in  rabbits  (dogs  were  tfw  sensitive)  by  pouring  down  the 
'**>phagns  ono-lmlf  ounce  of  alwolute  alajhol  and  methyl  alcohol  diluted 
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with  three  parts  of  water.  The  first  effect  of  this  iDJection  in  the  majority 
of  these  animala  \fas  to  csose  them  to  &11  ae  if  paralyzed,  and  to  lie  for 
several  hours  in  coma.  If  alcohol  was  given  for  several  months  and  the 
nbbits  were  then  killed,  the  usual  lesions  of  chronic  alcoholism  were  found, 
— viz.,  thickening  of  the  gastric  mucous  membrane,  ecchymotic  petechiae, 
etc.  The  liver  did  not  present  any  marked  alteration  to  the  naked  eye,  hot 
the  microacope  clearly  revealed,  in  the  livers  of  those  animals  which  had 
been  kept  intoxicated  for  three  or  four  months,  that  the  acini  were  sur- 
touoded  by  a  reddish-gray  line,  and  the  ultimate  periiobidar  portal  spaces 
were  found  infiltrated  with  embr>-ouic  cells. 

Hares  that  were  subjected  to  alcoholic  intoxication  for  seven  or  eight 
months  showed  the  he])atic  lobules  cfjmpletely  surrounded  by  a  crown  of 
oonncctive-tisBiie  cells  presenting  topical  forms  of  annular,  perilobular,  and 
monolobtdar  cirrhosis. 

(6)  Rftchitic  drrhcms. — Hogben's  ob8er^•ations  made  on  the  livers  of 
rachitic  diildren,  after  taking  {jains  to  exclude  all  cases  in  which  there  was 
•  suspicion  of  tuberculosis,  syphilis,  or  alcoholism,  revealed,  as  a  rule,  the 
liver  tough,  solid,  and  heavier  timn  would  be  usually  estimated  from  its 
appearance.  The  surface  was  smoi.rth  and  of  a  color  varying  from  tliat  of 
deep  oongeetion  to  the  red  mottling  of  fatty  infiltration.  There  was  in  all 
cases  an  increase  of  the  fibroiw  connective  tissue,  occasionally  associated 
with  fiitty  infiltration  of  the  hcjwitic  cells.  The  fibrous  growth  was  most 
uuu'ktnl  as  interlobular  connective  tissue,  surrounding  and  isolating  the 
iBiUvidiml  lobules.  In  the  immediate  neighlmrhoo*!  of  the  interstitial 
{fn>wth  and  at  the  periphery  of  the  lobules  there  was  at  times  a  small  cell- 
tnfiltration,  derived  apiKirently  from  the  interlobular  connective  tissue, 
which  encritached  upon  the  liejxitic  cells  at  the  margin  of  the  lobules. 
(.XxTisionally  there  was  also  a  ver>-  marked  thickening  of  the  coats  of  the 
bilc-ductij,  ami  there  seemed  also  to  be  a  multiplication  of  the  biliary 
(Htuiliculi. 

Ic)  Atrophic  Cirrhoxin. — A  cross-section  shows  a  yellowish-re*!  liver- 
MlMiUKV  traversed  by  a  fibrtms  net-work,  which  net-work  holds  within  it 
th«  branches  of  the  [lortal  vein  and  extends  into  the  interlobular  s]iaces, 
wbMW  it  forms  me.'<h«>8  of  various  sizes,  enclosing  seveml  lobules  within 
tbwu  The  later  contraction  of  tliis  fibrous  net-work  flattens  and  at  last 
atrol^iies  the  liver-cells  embraced  within  its  meshes.  For  the  same  rensoa 
iht^n^  '\*  tliminisheil  circulation  in  the  hepatic  portal  system,  since  the  lumen 
\\(  lh(t«i<  vessels  is  diminished  by  their  lesseiiwl  sixe.  The  hepatic  venous 
lLVi>«>ra  pnifH-r — intrsilubular,  suldobular,  and  the  hepatic  trunks — docs  not 
|«rtici|>«te  in  this  form  of  cirrhosis.  In  other  words,  in  atrophic  cirrhosis 
ihc  hv|H'rplasia  of  the  connective-tissue  framework  compresses  the  he|iatio 
<rll»  and  presses  ujwn  their  venous  capillaries.  This  morbid  process  begins 
In  tlie  finer  ramifications  of  the  portal  vein,  the  interstitial  inflammation 
Itein-j  liM-alcd  chiefly  in  the  oelhilar  tissue  surrounding  these  veins, — i.e.,  in 
Kicrimn'M  interlobular  s^mces.    The  smaller  bile-ducts  are  but  little  affected 
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tljMHP  (dtanges,  since  the  blood-!>up]>ly  by  which  the  liver  is  nourished 
ud  the  Inle  is  formed  is  preserN'ed  by  vessels  developed  in  the  neoplasia 
(SUrr).  Subsequent  contraction  of  tliis  hyperplastic  tissue  is  the  cause  of 
the  dense  stmcture  and  nodulated  surface  of  the  liver  found  in  hobnailed 
iiwr  in  the  post'-mortem  examination  of  these  cases.  The  edges  of  the  liver 
arelbin,  while  the  capsule  is  thickened. 

(d)  Ht/pertrophic  Cirrluma. — In  the  hypertrt^hic  form  of  cirrhosis  the 
liver  is  eulat^^ed,  sometimes  to  twice  its  normal  siso.  Its  surfiioe  is  smooth, 
itt  edge  thin,  ami  the  cross-section  is  oi-auge  or  greenish  yellow.  The 
fibpons  proliferation  in  these  cases  begins  around  the  intralobular  branches 
d  %  bile-duct,  enveloping  and  isolating  separate  lofmlts.  Tlie  fibrous 
pofllli  therefrom  follows  each  ramification  of  the  bile-duct,  is  more  dif- 
fiuedtiian  that  met  with  in  the  atrophic  form  of  cirrhosis,  and  is  of  varying 
(iridnMes  and  density.  The  jxirtal  circulation  is  therefore  not  necessarily 
obstmctwl,  while  the  bile-ducts  are  not  only  obstructed  but  also  dilated  and 
•bow  an  incroa.se  in  the  thickness  of  tlieir  opitliclial  liuiug.  Such  |)erson3 
kfowne  rapidly  and  progi^ssively  jaundicctl  and  usually  die  of  profound  or 
malilinant  icterus.  This  is  Charcot's  biliary  cirrhosis,  the  name  originally 
iiidJating  that  cirrhosis  arises  from  a  blocking  up  of  the  bile-ducts.  Lat- 
l*fly  the  name  has  lost  in  a  measure  its  first  meaning,  and  it  is  now  used  to 
denote  increased  formation  of  small  bile-ducts  from  any  cause  whatever. 

F&tholoGrioal  ComplicatioiiB. — The  most  frequent  of  these  is  sjJenia 
nIargemerU,  which  may  be  found  in  both  atropic  and  !iy|>ertrophic  cirrhosis, 
«ie,i8  Dujardin-Bcauraetz  suggests,  to  an  eflbrt  made  to  relieve  the  stasis 
>»  the  ooogeatcd  portal  mesenteric  veins. 

The  hithuye  may  also  participate  in  the  general  parenchymatous  de- 
fncration,  and  in  the  profound  icterus  of  the  later  stages  of  hyj)ertropliio 
orrbosis  they  oontain  bilirubin  infarcts.  The  urine  in  such  cases  contains 
Mt  only  biliant'  coloring-matters  but  the  bile-acids  as  well,  since  there  is 
frsquently  an  excess  of  uric  acid  present  in  this  secretion,  due,  as  Granville 
winio,  to  the  primaty  failure  of  the  liver  to  furnish  the  proper  amount  of 
**  to  co-operate  with  the  pancreatic  juice.  This  pn>duces  dmxlenal  indi- 
9Mioa,  according  to  the  previously  mentionetl  writer,  because  the  food- 
^oaentg  are  only  emulsified,  and  not  saponified  as  they  ought  to  be,  and 
"*  niolt  ia  mhtemia,  which  may  be  associated  with  hemoglobinuria  or 
«Jiol»mJ*. 

During  the  past  year  considerable  attention  has  been  given  to  the  study 
™  iho  urobilin  which  appears  in  the  urine  in  cirrhosis.  Some  suppose  that 
•"ohtlin  is  formed  from  biliary  coloring-matters,  and  that  under  certain  cir- 
•*WaB0e8  it  is  deposited  in  the  tissues  and  reappears  in  the  urine ;  others, 
^  it  is  only  ao  exaggeration  of  the  pigment  that  gives  urine  its  red  tint 
•nd  varying  aooording  to  the  quantity  of  urobilin  present,  which  may  or 
"*?■  not  be  associated  with  biliary  pigments,  Urobilinuria  also  occurs  in 
'^xxr,  ta  lead-poisoning,  in  alcoholic  poisoning,  and  in  rheumatism,  gout, 
fiiniinonTa,  angina,  and  intermittent  fever.     Hence  Hayem  considers  an>- 


THE   LIVEH. 

y,  due  to  a  languid  liver  manu&o- 
bile-pigment8.     Urobilin  is  then  taken 
appearance  therein  is  a  matter  of  con- 
It  should  also    be  remembered    that 
with  continued  venous  stasis  of  tlie 


. — ^The  symptoms  arising  from  the  use 

AOd  differ  but  little  from  those  charactcriKing 

we  find,  aa  might  \>e  expected,  disturbanc«.^s 

rtc,  alternating  with  jK-riods  of  comjiarativc 

ts  with  an  excessive  appetite.     Murchis<ja  re- 

AM  suffered  from  the  morning  vomiting  of  a 

a  month  developed  ascites. 

•wd  daily  by  some  of  these  children  is  remark- 

V  tW  cmsc  reported  by  Wilkes  of  an  eight-year-old  girl 

pint  of  brandy.     The  literature  of  the  subject  is 

is  a  remarkable  absence  of  the  nervous  symptoms 

the  adult  in  similar  cases,  and  which  might  natu- 

for  in  the  child,  who  dies,  as  a  rule,  apparently 

rather  than  from  the  delirium  tremens  of  the 

in  all  its  varieties,  is  characterized  in  its  earlier 
rnuptoms  of  hepatic  incompetence, — viz.,  a  metallic 
in  tbc  mouth,  an  unnatural  craving  for  food,  often  ap- 
•fter  eating  and  varying  from  slight  dis(^omf(>^t  to 
aUaycd  only  by  more  foot!.  Or  the  dys|K'ptic 
rtbr  form  of  anorexia  and  distaste  for  food,  thirst,  and 
jnJaybiKtv.  Tliore  may  also  be  weariness  and  weakness  of  the 
wliH-h  are  unable  to  perform  their  usual  duties  except  under 
■hf^xiMcnt  aching,  as  if  tliey  ha«l  been  forced  to  do  ^>me  diffi- 
I  ml  AauUirr  and  a  more  unusual  symptom  is  that  of  a  distressing 
ttcknew.  not  nnlike  (hat  of  pregnancy,  except  that  the  vomited 
>b  A«tr  <*  hitter,  eivonling  to  the  relative  projx)rtion  of  gastric  juice 
^^  Kjl^  jl  fff^  Iwppen  to  contain,  together  with  a  copious  supply  of  mucus. 
I  of  ttinporary  diarrhcea  are  apt  to  8upcr\"ene,  and  general  ira- 
«f  aatrilittu  is  apparent,  for  in  atrophic  cirrhosis  circulation  is 
with.  Hence  in  this  form  of  cirrhosis  the  earlier  symp- 
tlKW  of  flatulent  indigestion,  with  its  accompanying  discomfort*. 
«^  al^iM  it  rotkin  at  night,  and  peevish  and  irritable  during  the  day. 
IWit  <4w4l»  •PP**'  beneath  the  eyes ;  the  mus(;les  are  flabby  ;  the  urine 
^Y  K"  k*A<<i  w't^*  urates  and  give  the  usual  brick-dust  deposit,  and  is 
Dcid,  Ih  other  words,  we  have  wnc-ncid  lifhatmia,  or  failure  of 
Kwr  lo  transfonn  albuniinoids  into  urea.  It  does  not  particularly  con- 
«•  At  what  iKngo  in  the  digestive  process  this  failure  takes  place.  It  is 
ibr  dioic*!  purposes  to  know  that  such  failure  is  very  frequent 
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H^vith  iJiildnMi,  and  produces  the  symptoms  given  above  and  long  ago  de- 
^Bll^  ^y  Murchison  under  the  name  of  lithtemta. 

^g     Other,  and  no  less  important,  symptoms  of  hepatic  incompetence  are 

V  tb(t«  (if  h«^lache,  fever,   and   chill,   oRen   wrongly  ascrilKxl   to  malaria. 

Malaria,  if  it  exists  in  these  eases,  is  a  malaria  generated  within  the  child's 

Iorpnism,  and  is  in  all  probability  due  to  leueomaine  or  kindred  intoxica- 
tioiu  The  leucomaincs  are  in  general  virulent  poisons,  producing  death 
4te  hypodermically  injected  into  the  lower  animals.  Gauthier's  experi- 
ments prove  that  auto-infection  with  tliese  leucomaines  is  not  only  possible 
Imt  inevitable  whenever  they  accumulate  in  tlie  system  to  such  an  extent 
thnt  their  destruction  is  not  accomplished  by  the  usual  cmunctories.  Chief 
among  these  agents  his  experiments  place  the  liver.  The  failure  of  this  to 
iwforra  its  duty,  either  in  whole  or  in  jmrt,  produces  much  of  the  continued 
nalaisc  met  with  in  children,  wrongly  named  and  falsely  treated  as  "  dumb 
•pie." 

These  prodromal  symptoms  are  usually  overlooked,  or  misinterpreted, 

natil  ascites  attracts  the  attcntinn  of  tlic  {lareut,  or  of  the  phybiciati,  to  whom 

mt  children  arc  not  brought,  as  a  rule,  until  tlie  enlarged  abdominal  veins 

or  dropsical  eflfusions  dearly  point  to  the  source  of  the  child's  continued  ill 

_   IttJdi. 

B  In  atrophic  cirrhosis  there  is  often  no  real  jaundice,  though  the  skin  feels 
HKigh  and  dry  and  assumes  an  earthen  tint.  The  ascites  (for  which  see 
l^  611)  is  variable  in  amount.  The  ft-et  and  limbs  may  also  become 
<ni<iiuitou8  from  the  pressure  of  the  fluid  contained  in  the  aWomen. 

The  later  stages  of  fatal  cases  of  liejiatic  cirrhosis  are  marked  by  sjnnp- 
tomsdue  either  to  ascites  or  to  pn)gressive  incompetence  of  the  liver,  such 
tt  increasing  weakness,  emaciation,  and  leucomainc-poisoning.  The  tongue 
i»  rough  and  furred,  and  fever,  at  first  and  for  a  long  time  absent  in  these 
080,  at  lengtji  apjx^rs,  and  is  of  a  clearly-marked  remittent  tyjje  and  often 
luiaken  for  fatal  intermittent.  More  frequently  death  results  from  pro- 
pww've  starvation,  the  dysi^ptic  symptoms  l>ecoming  more  aggravated  as 
wdisniBO  advances.  Vomiting  is  now  troublesome,  and  there  is  a  constant 
*Me  of  weight  in  the  stomach.  AMominal  pains  are  frequent.  The  tongue 
KCMUtantly  furred  and  the  appetite  completely  lost.  Thirst  is  abnormal. 
K  Tile  rhild  wastes,  and  its  complexion  grows  dingier  than  ever.  Hemor- 
^  fhoids  ami  conscqjient  pruritus  are  not  infrecjucnt.  The  cliild  grows  weaker, 
ontil  at  last  it  dies,  either  from  general  dropsy  (spanaemia)  and  diarrhoea,  or 
■TOO  exhaustion  without  the  appoirance  of  any  new  symptoms.  In  other 
*•*»  death  may  result  from  internal  hemorrhage,  jileurisy,  or  pneumonia. 

The  initial  symptoms  of  the  hypertrophic  varidy  of  cirrhosis  are  about 
"<*  ttmc  as  those  met  with  in  the  atrophic  form, — viz.,  gastric  dyspepsia, 
I*'lor,  and  wasting.  I^ater  other  symptoms  develop,  due  to  interference 
*'th  the  proper  circulation  of  the  bile  ;  hence,  while  we  find  jaundice  rarely 
Pi^nt  in  atrophic  cirrhosis,  it  is  a  well-marked  and  early  symptom  in  the 
".Ttttrophic  form.     The  skin,  conjunctivte,  and  urine  are  those  character- 
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istic  of  obstrucrive  icterus,  and  the  passages  from  the  bowels  present  the 
usual  clayey  apjiearaniH?  of  catarrhal  jaundice.  Pain  over  the  liver  is  tol- 
erably coDStaat.  The  Itowela  are  ejcceedingly  variable,  now  constipated  and 
again  relaxed.  With  the  progress  of  the  disease  the  icterus  deepens,  and 
the  liver  niay  for  a  period  rapidly  enlarge,  with  incniifie  of  pain  in  tlie  side, 
fever,  and  fretfulness.  Again,  there  may  be  temporary-  anielioration,  but 
llie  course  of  tlie  disease  is  steadily  towanls  death,  although  at  times  the 
general  condition  of  the  child  is  perplexing, — on  some  days  appemitlr 
nearly  well,  lively  and  playful,  and  on  others  too  cross  and  irritable  to  be 
endured,  but  easily  tiring  in  either  condition. 

The  later  stages  of  hj'pertrophic  cirrhosis  are  frequently  attended  with 
hemorrhage  from  the  gastro-intestinal  raucous  membrane,  the  bhx^d  being 
vomited,  or  passwl  with  the  stools,  which  in  oonsetjueuc*  are  usuully  black 
and  tarry,  though  occasionally  bright  red  if  the  hemorrhage  is  proiuaoL 
Tlio  latter  condition  could  liardly  escape  the  attention  of  the  physician,  bat 
small  quantities  of  ciiauged  blood  in  the  stools  might  not  be  noticed  unless 
they  are  placed  in  water,  which  becomes  red  if  bUxid  is  present,  but  only 
greetiisli  or  brown  from  altered  bile-pigments,  affording  an  easy  method  of 
diagnosis  in  doubtful  cases. 

Blcetling  may  also  take  place  from  the  gums  and  nose,  or  petechite  may 
ahow  here  and  tliere  ui>on  the  body.  The  case  may  even  terminate  fatally 
from  exhaustion  consequent  upon  hemorrhage.  According  to  Cyr,  this  is 
friHiucnt  in  the  later  stages  of  both  forms  of  cirrhosis  (one  iu  fliirty-eigbt 
of  atrophic  and  one  in  forty  of  hj-pertrophic  cases),  but,  as  a  role,  •  case 
of  hviKTlrophic  cirrhosis  dies  with  the  symptoms  of  malignant  jauntlir*-, 
or  choliemia.  This  is  characterized  by  curious  alternations  in  the  fre- 
qnency  of  the  pulse,  which  is  that  of  septic  poisoning,  as  proved  by  the  dry 
brown  tongue,  sordc>s  on  the  teeth,  etc.  The  child  is  heavy  and  drowsy, 
refuses  fixxl,  and  wishes  only  to  be  left  undisturbed.  Eccjiymotic  spots, 
or  blwding  from  the  gums,  may  aimplicate  the  case,  or  with  these  there 
mav  be  hjcmatemesis.  Drowsiness  passes  into  stupor,  the  child  lying  insen- 
sible, grituling  its  teeth  constantly,  until  death  occurs,  either  by  convulsions 
or  bv  dceinniing  unconsdotisness,  all  witliout  fever,  as  a  rulei 

Phjfmcttl  eramination  in  the  earlier  stages  of  atrophic  cirrhosis  shows 
tHflllt  cnlargruient  of  the  liver  and  spleen.  Later  the  liver  shrinks  and 
CUOot  Ik"  easily  felt,  bnt  the  spleen  continues  to  increase  in  size.  In  hyper- 
trophic cirrhosis  the  enlargement  of  the  liver  can  be  more  easily  detected. 

Aoxirding  to  Eustace  Smith,  lioth  forms  of  cirrhosis  may  be  oonjoinetl 
Iu  lliP  same  child,  for  their  lesions  affect  different  structures  in  tlie  li\-er. 
8uoh  cases  woold  present  a  combination  of  8>-raptoms  verk-  puzzling  to  the 
diagnostician  unacquainted  with  this  fact,  for  in  such  children  we  might 
eipoot  to  find  enlargement  of  the  liwr,  jaundice,  and  hemorrhage,  associated 
wld)  «<plt4«,  dilatation  of  the  abdominal  veins,  and  splenic  enlargement 

Si  iloi^gcment  is  generally  found  in  both  the  atrophic  and  the 

forms  of  cirrhosis,  iu  the  former  of  which  it  may  be  diHicolt 


CONTRACnOSa  OP  THE  LIVER. 


497 


[of  detection  if  complicated  witli  any  eunsidc-mble  atuaunt  of  ascites.  Even 
I  thon  it  can  usually  be  detooted  by  resorting  to  tlie  man<j?iivre  of  putting  the 
I  diiU  upon  its  bands  and  knees,  which  brings  tiic  euJurgcd  organ  well  ior- 
Mpld  bjr  its  ov^m  weight  and  places  it  easily  ^v-itbin  reach  of  the  physician's 

f  htkMurreni  Ditteajtes. — The  more  frequent  of  these  are  pleurisy,  pneu- 
[  monia,  peritonitis,  and  ascites,  elsewhere  described. 

Interstitial  changes  in  the  lungs  and  kidneys  siinilnr  to  those  in  the  liver 
ire  sometimes  present,  but,  as  a  rule,  the  kidneys  maintain  their  fuuctiojis 
1  well  to  the  last. 

Differentiation. — The  differential  diagnosis  of  the  earlier  stages  of  any 
fonn  of  cirrhosis  is  a  task  no  easier  in  the  child  timn  in  the  adult.  We 
nay,  however,  fear  its  onset  whenever  there  is  an  iucxplit-ible  pci-sistence 
of  hqntic  incompetence.  This  diws  not  necessitate  clay -colored  stools,  for 
\)t\a\k  incompetence  may  exist  with  nornuil-colored  fteces,  and,  per  contra, 
the  liviT  may  be  efficiently  |K?rfonning  its  work,  and  yet  intestinal  catarrh, 
or  a  milk  diet,  may  produce  the  light  stools  which  are  thought  to  rofjuirc 
tjiaeii'Hrial  powder.  Again,  hepatic  inc<im]iotcnce  does  not  rerpiire  tiiat 
llivcr  should  be  enlarged,  though  a  chronically  congested  liver  becomes 
tbereliy  eventual Ij'  more  or  less  incompetent.  On  the  other  hand,  it  is 
Well  Id  remember  Eustace  Smith's  hint,  that  "  the  liver  is  apt  to  varj-  in 
»ixe  from  natural  causes  in  young  cliildren,  some  having  exceptionally 
iliort  ohests  and  causing  the  liver  without  enlargement  to  be  displaoM]  a 
Ks  breadth  or  so  below  the  rilw.  Again,  empyema,  emphysema,  or 
^Wanlial  effusion  may  do  the  same  ;  hence  in  rickety  children  I)oth  liver 
•wi  8|ilepii  may  be  felt  Ik'Iow  their  normal  [tosition,  or,  I'irr,  versa,  an  en- 
lo'Ki'd  liver  may  he  pushed  upward  by  fluid  in  the  abtlomeu,  or  flrawn 
upward  by  the  ormtraction  of  fiic  lung." 

Tlie  same  author  well  says  that  "  many  symptoms  attribntj'd  to  a  torpid 
I  liver  ami  treated  with  gray  powder  are  really  due  to  a  disordered  state  of 
I 'I'i'ffonim'h  arising  from  an  improjier  dietar}."  Nevertheless,  while  gas- 
I  tnt  catarrh  may  be  mistaken  for  hepatic  incompetence,  the  error  is  more 
nwjiient  in  the  other  direction,  for  sick  headache,  anorexia,  and  gastrio 
diarrhoea  more  often  originate  from  Icuc-omaine-poisoning  than 
In  its  later  stages  the  diagnosis  of  atrophic  cirrhosis  ought  to 
|Kno  more  difficult  in  the  child  than  in  the  adult,  for  ascites,  an  enlarged 
'"•on,  and  dry,  earthy  skin,  without  fever,  render  a  diagnosis  of  atn)|>hic 
jftrrhwig  reasonably  certain,  es|XH'ially  if  this  condition  has  l)een  precwlcd 
l"*)'  Miug  health  for  some  time  previous.  If  to  these  is  added  hemor- 
from  the  stomach  or  bowels,  with  a  normal  temperature,  it  will 
'"WBgly  confirm  our  diagufwis.  Febrile  complications  may  obs<nirp  the 
•"■piosis,  but  it  should  l>c  rememl>ered  that  sucli  febrile  exacerbations  are 
[  6'mmon  to  all  chronic  diseases  of  children,  and  in  doubtful  cases  the  diag- 
idiotUd  be  reserved  until  the  febrile  attack  subsides. 
t^pertrophlc  cirrlioaia  may  be  recognized  by  its  progressive  jaundice, 
Vol.  III. —32 
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istic  <  .~  _     :•-  j'Tfistent  <lys|K'iwia.    Asei 

iisii;il  .    -:    i^  are  geiioRilly  absent.    S 

erali'  -  f  r:i#  of  malignant  jaundice,  wl 

ag:i:  _         -hi.-.  :  r-.-r  those  of  acute  yellow  atro; 

tin  .  -i.-.'t'*!. 

i\'\  ..'.•:idii\l  if  its  usual  causes — plitl 

til  ...      -•  :  ilxA'Ut  from  the  history  of  the  eas 

<;.  ^  :.j     ».•  of  value  as  indicating  fatty  do 

!■  ■    .  J  :'<  easily  demonstratetl,  as  its  dete* 

r>pectwl  urine  to  colorless  nitric  i 

:  — ■  -diid  test  for  albumen,  and  beoiimcs 

-  •;■>.«  from  the  acid,  if  urobilin  is  priseii 

-_    :   yr>'!:nosis  is  ImuI.     Marked  wasting  an' 

.-    ;  .-.uravorable  imiwrt,  but  even  a  tK)nsidei 

-..  T-st-ily  fatal  if  otherwise  the  general  heal 

.   ^>>    :'  .!ot«xtetl  early,  the  j)rognosis  is  greatly 

■.:  .•T.'.plete  al)an<l<(nment  of  all  forms  of  aler 

^^  ;    <  1<  ^iven  in  all  csiscs  whore  theiv  is  j>rogres 

..  •_•  :'.:(>anietl  with  febrile  symjrtoms,  drowsines: 

^.      ^     i"rv«!iilinuria  is  not  a  tiivoraI)le  symptom. 

^^    >  .:"  lirrhosis  in  the  French  me<lic:il  journals  j 

«. .     -^-  than  was  formerly  believeil  jKissiblo.     Tro; 

.  ^>.  svA  iK'lieves  that  theiv  is  a  stage  in  cirrhos 

:•  whieh  the  lesions  have  not  yet  i)rtK'ei"<ktl  to  ac 

.  .r-vVils,  and  lience  are  cural>le.     His  results  and  tl 
>.  .:  :i:o  tn~.itnient  of  malarial  cirrhosis  seem  to  n'uder 
•— :<  I>ireh-IIirschicld  (h't'lan'S  that  the  prognosis 
...  ^^    <  "entirely  unfavorable,    such   esiscs    priK-ewling   u 
•v.-!  CvTmination  with  children  than  with  the  adult.'' 
•^  •:.:  ^'  dangerous  form  of  lici)atic  disease. 
..y^.   •;;;  oither  variety  of  cirrliosis  is,  as  a  rule,  goinl  pr«K>f 
•>.3    r«rt".>iisati«>n.     The  same  holds  true  in  rcgsird  to  the  app 
•v'^A-^*"'*  ieterns.      Delirium  ami  coma  are  most  disci>ur:i<: 
,  .  c-s  .v.:d  {vrtend  an  rarly  demise. 

.,  ~j^:i\,  it  may  therefore  Ik*  siiid  that  treatment  is  discoursiging 

■    V  ■*.  sihl  •*  '1'^'  nwrv  favoniltle  tlie  (".irlier  it  «in  Ik'  commeueed. 

"*^*rs:*nt. — Proithiihuilc. — l*^irst  and  ibn^most,  wheivver  eirrlujsi 

v^*\t«^l.  ">""*  ^*  placed  the  inunediate  alian<loumcnt  of  alcohol, 

xv  •.  •5*^1  •"  '>")^'  form,  with  ])roni|)t  att<>iitiou  to  the  child's  digcist 

•-. ,  111V  Iv  aideil  by  alkalies  or  toiiiis  and  by  keeping  the  bowels  o 

-  s  a»iid  aperient.     Many  cas<>s  uee<l  also  (piininc  and  iron  unless 

^.^.^•v  is  t'umil  and  the  child  feverish. 

!liiv«::o  intvnijH'tenec  is  an  ailnu-nt  never  to  be  disreganled  in  child 
«,  auv  never  prwwxl  to  actual  cirrhosis,  but  tlie  possibility  of  such  tei 
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nation  sliotild  always  be  borne  in  mind  ;  the  more  so  since  tlic  diagnosis  of 
orrhosis  in  its  earlier  stages,  excojrt  in  the  alooholic  and  malarial  varieties, 
ist  very  difficult  task.  Attention  to  the  matter  of  diet  is  of  prime  ira- 
portaacc  in  these  doubtful  cases,  for  it  should  be  remembere«l  that  excess 
of  albuminous  and  stimulating  fiKxls  protluces  engorgement  of  the  hepatie 
veins,  which  in  turn  leads  to  engorgement  of  the  liver-eplls  in  their  imme- 
j  diatc  neighborhood.  Tiiis  engorgement,  according  to  Eustace  Smith,  leads 
H  cveotiially  to  a  rq)laceinent  of  the  liver-cells  by  fibroid  tissue,  which  by  its 
^H  contmKion  produws  a  condition  of  afliiirs  analogous  to  cirrhosis,  if  not 
H  trae  interstitial  hejMititis.  Hence  the  verj'  great  importance  of  such  diet  as 
r  (ball  not  overtax  the  liver  in  the  beginning  of  such  cases.  Starchy  f(X)d3, 
^L  bntd-and-milk,  fruits,  broths,  and  hntiled  fish  are  artich^s  which  i-cijiiire 
^B  tbekast  assistance  from  the  liver  fur  their  digestion,  and  are  clearly  indi- 
^B  'flbdin  the  early  stages  of  incompetence,  which  may  often  be  thus  relieved 
~     wilhont  tlie  use  of  drugs.    When,  as  fref|Uon{ly  happens  in  these  f-ases,  there 

fisa  (vipiuus  dejxjsit  of  urates  or  nric  acid  in  the  urine,  ctmipnmd  spirit  of 
kvejKJer  or  sjnall  d<jses  of  salicylic  at^id  will  be  found  helpful.  The  latter, 
-ftlhined  with  pepsin  (one  to  two),  will  often  be  found  espwially  useful 
iwrr  there  is  deficient  secretion  of  bile  and  consequent  intestinal  fcrmenta- 
tiim;  altliough  jiepsin,  as  a  rule,  does  not  give  as  good  results  in  this  class  of 
CMS  as  in  other  forms  of  dyspepsia,  possibly  be<tiuse  in  intestinal  dys})e|isia 
wc  have  deeomixisition-products  formed  from  the  nialapsimilation  of  pep- 
tones and  j)araj)ej)tones,  and  the  use  of  iicpsiu  simply  increases  these  and 
Art  resulting  toxic  compounds. 

Sick  headache  and  migraine  m.iy  lie  relieved  by  the  use  of  a  pill  of  ox- 
]Sall  and  oil  of  wintergn>en  (gr.  i  to  gtt.  i),  aidctl  by  antipyrin  during  the 
intiT\'aIfl  of  pain.     The  latter  remedy  is  also  valuable  in  many  of  the  so- 
cilled  malarial  (toxiemic)  fevers  of  childhood,  where  we  h.ive  regular  inter- 
Qiariona  and  exacerbations,  the  fever  in  these  cases  often  running  for  a 
few  hours  as  high  as  in  the  initial  stages  of  pneumonia  or  scarlet  fever. 
Theae  ctsea  may  be  treated  almost  indefinitely  by  quinine  and  the  other 
•Otiperiodics  without  relief,  but  are  promptly  cut  short  by  a  brisk  mercurial 
Purge  and  antipyrin  in  sufficient  dnses  tri  ke<'j)  the  tcmiwrature  down  to 
rmal,  the  dnig  in  these  and  similar  eases  acting  probably,  in  some  way 
yet  explainetl,  by  assisting  in  the  elimination  of  the  Icncnniaines. 
Where  inci'caseil  secretion  of  bile  is  clearly  indic:itcd,  ptKlopliyllin,  eor- 
*t>6ive  sublimate,  or  bcnzoate  of  ammonium  or  sodium  will  act  most  satis- 
filctorily, — calomel  assisting  in  the  expulsion  of  the  bile  already  forniMl, 
fMher  than  increasing  its  anuiuut.     Complicating  gastric  ctitarrh  and  in- 
testinal fermentation  are  relieved  by  the  free  'exiiibititm  of  alkalit's  and 
laxatives,  such  as  phosphate  of  sodium,  seinia,  or  cnlonicl,  pifference  being 
jiven  to  calomel,  on  account  of  its  antifernientative  proiKTties. 

Specific  medication. — Troisier'  reports  cures  of  hypertrophic  cirrhosis 

*  Annual  of  the  Unirenal  Medical  Sciracet,  1888,  p.  830. 
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of  p<jtagsium  iodide  with  stn-cbnine. 
til  an  nlit^.iltite  ruilk  diet  and  small  do^es 
mite  and  the  uther  usual  remedies  had  failed. 
of  in>a  with  8tr>-clinine  is  recommended  by  Dr. 
Otben  epeak  highly  of  the  use  of  the  iodides  and  ctinro- 
(Nt  often  employs  cold  compresses,  with  leeches  about  the 
ante  rain  lotcmally  he  admiuisters  three  or  four  grains  of 
(k>  be  fuUowvd  in  the  morning  by  Glatil>er  or  other  laxative  salts. 
aad  Viehv,  or  a  weak  solution  of  amuioninm  chloride  in  water  (gr. 
bucv  t*Oi\  ^Kiold  be  taken  freely  as  a  drink,  and  tepid  douching  of  the 
Kitee  wfcitr  the  patient  reclines  is  grateful  and  ndvantageous,  says  the  same 
Mie  highly  recommends  a  nitn»-lrydrochk>ric-acid  (one  to  eigiit) 
die  liwr,  and  others  six-ak  culhusiiistically  of  faradization,  in 
steDoes,  esi)ecially  in  engorgement  with  jaundice.  One  pole 
vf'ifee  battarr  slhAuld  lx>  placed  over  the  intestines  op])osite  the  middle  dorsal 
while  the  other  i>ole  should  be  passed  over  the  right  and  leit  lobes 
Iff  liW  liwr,  with  occasional  pauses  directly  over  the  gall-blad<ler.  Cyr 
eowtrr-irritation  even  to  the  extent  of  actual  cautery  in  chronic 
AnUBouium  chloride,  according  to  Dr.  Stewart,  when  taken  for 
oi  the  liver,  will  jjrkIucc  in  a  few  minutes  to  a  half-hour  "a 
of  a  shuck,  or  as  if  cold  water  were  trickling  down  the  side, 
of  polluig,  clawing,  or  gnawing.  These  are  favorable  signs,  for 
|||K»  4»  Wt  ocmr  unless  he|>atic  disease  lie  pres<'nt."  The  only  contra- 
lo  the  lue  of  ammonium  chloride  is  high  fever  with  a  hot  dry 
fil«M>,  «¥m  aHunoniuni  acetate  may  l>e  ]>r<>fitnl)ly  sub»-titutetl  for  the  muriate. 
IWliw[  tWnlBwnt  Dr.  Stewart  couHnc!^  his  patients  strictly  to  l)ed  and  limits 
^|k««  tk*  nnall  qtiautities  of  milk  and  farinaceous  foods,  with  barley-water 
MtH^h^fttt.  Diarrhora  din's  not  contra-indicjitc  the  use  of  ammonium  chlo- 
l«A^  tix'  Vjwwriii  of  the  iMnvcls  may  ari^>  from  congestion  of  the  liver, 
%^k4  »  WMl  pranptly  n'lieve<l  by  this  salt. 

tmmHn  Pti—"""'"  latest  advice  is  to  "place  at  the  head  of  your 
MfHMMWl  Mttlk  diet,  which  of  itsi'lf  is  capable  of  bringing  almut  an  ame- 
ttjiUllttififl  eawlvalant  to  a  cure."  Cases  reported  at  several  recent  sessJons 
«*f  ltM>  K*viw^>  nutiical  societies  seem  to  show  that  such  recoveries  are  by 
v'Aa*  «>  mrv  a-*  •^"<'  might  suppose.  A  favorite  prescription  of  Du- 
jm^iiii-Urtwrnw^**"  i*  «1"^  following  : 

B   Hiiro  hippiiric  arid,  Hi  grma.  j 
Milk  of  linii'  (Mi-iilrnliMtl ),  q,  ». ; 
!*vni|>.  SOO  o.t'.  or  ijmmmcs  ; 
E»M'mi<  of  miisc  (to  flavor),  q.  a, 
Mix. 
Sig. Four  to  »ix  taupoon(\il»  «  day." 

\mong  other  formula;  which  may  be  found  useful  in  the  treatment 
hii«tic  cirrhiwi*  aiul  its  complirations  are— 
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Gastric  Tonic' 
Sodii  bicarb.,  gii ; 
Tinct.  nuc.  vom.,  n^xvi ; 
Inf.  culumbas  Jii. 
Teospoouful  befure  meali. 

ImON    MiXTUBK.' 

Tinct.  ferri  cblor.,  It^x; 
Ai'id.  acot.,  Ti\,x; 
Liq.  ainmon.  ncel.,  ^ss; 
Aquiim  ud  ^  S.S. 
Pro  (l<i6.  L  i.  d. 

Eustace  Smith  also  advises  the  use  of  the  exsiccated  sulphate  of  iron  in  full 

doses  (gr.  vii  in  glycerin).     Of  mineral  waters  the  most  highly  esteemed 

are  the  Carlsl)ad,  Harrogate,  and  Vichy. 

The  action  of  the  skin  sh<Mild   Ije.  assisted  by  the  use  of  warm  baths 

daily,  and  the  cliild  properly  jiroteetcd  from  chilling  Ijy  wtxillcu  underwear. 
The  treatment  of  lithic  symptoms  is,  on  the  whole,  satisfactory,  for  we 

agree  with  A.  Haig  that  uric-af:id  excretion  is  largely  under  the  coutrol  of 

the  physician  by  means  of  drugs  and  foods,  and  that  when  uric  acid  is 
dituiui.sheil  relatively  to  urea  such  diminution  is  due  to  the  retention  of  tlie 
uric  acid  in  the  liver  and  spleen  and  jwssildy  in  other  organs.  Increased 
excretion  means  the  washing  out  of  this  retained  acid:  lieuee  uric-acid 
migraine  can  be  produced  by  increasing  the  acidity  of  the  urine.  Animal 
"food  increases  the  absolute  amount  of  uric  acid.  \\'hen>  therc  is  retention, 
jxitassium  iodide  (gr.  v)  has  little  or  no  elfect;  in  large  doses  it  acts  as  an 
^kuli.  Phos[thate  of  s(xlium  is  a  go<xl  solvent  of  uric  acid,  and  greatly 
increases  excretion,  because  of  its  union  with  uric  acid  in  more  soluble 
:i*orm3.  Salicylates  excrete  uric  acid  independently  of  acidity ;  colchictun 
lowers  acidity  and  thus  assists  excn?tion. 

Kellogg,  of  Battle  Creek,  Michigan,  highly  recommends  rectal  insuffla- 
"tion  of  oxygen  in  these  cases.  Theoretically  it  ought  to  1)0  of  great  value. 
lEinpirically  the  writer  has  found  the  comjwund  s{)irit  of  lavender  a  valu- 
able adjuvant  to  other  drugs  for  the  removal  of  uric-acid  sediments. 

Hemorrhage,  when  alarming,  may  usually   be  checked  by  gallic  acid, 

<lilute  sulphuric  acid,  or  other  astringents. 

MALARIAL  CIHRHOSIS. 

Definition. — Accoi-ding  to  Lancereaux,  malarial  cirrhosis  is  a  character- 
istic form  of  hejKitic  disease  produced  by  malarial  intoxitation. 

History. — The  alToction  was  first  described  1)y  lancereaux  in  lectures 
retiently  dcliverwl  in  Paris,  although  the  effects  of  malarial  poi.son  upon  the 
liver  ha<l  frequently  lieen  rcferrwl  to  by  other  authors,  especially  by  West, 
who  in  his  earlier  writings  calls  attention  to  the  fact  that  children  under 
the  influence  of  malaria  often  develop  ascites  with  dryness  of  the  skin  and 
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general  distiirlmnce  of  uutrition.  Similar  cases  have  long  been  known)  in 
the  riee-ficld:<  of  Pavia  and  among  the  poor  whites  of  the  South  and  others 
residing  in  malarious  districts. 

Etiologry. — The  exact  etiolc^y  of  malarial  cirrhosis  can  as  yet  only  be 
Burniised.  If  the  existence  of  Lavcnin's  bacillus  malariae  be  proved,  and 
its  action  upon  the  blood-corpuscles  is  that  dt-scrilxHl  by  Sternberg,  it  is 
more  tluiii  proljabie  that  the  protUicts  of  such  destruction  arc  chemical 
ctjmpounds  analogous  to  the  leueomaine  poisons  in  their  action  upon  the 
liver. 

Pathology. — The  chief  morbid  changes  noted  by  Lancereaux  are  great 
enlargement  of  the  liver  and  increase  in  its  weight,  which  is  sometimes 
doubled  without  causing  the  organ  to  lo.s*f  its  normal  shape.  Tts  surface  is 
smooth  and  without  prominences,  but  the  liver-tissue  is  increased  in  density 
to  a  decree  a  little  less  than  that  of  cirrhosis  produced  by  alcohol.  Unlike 
this,  it  does  not  grate  beneath  tlic  knife,  nor  has  it  the  elasticity  of  alcoholic 
cirrhosis.  A  cross-section  shows  varialde  pigmentation,  but  the  granulations 
do  not  project  above  the  cut  surface,  like  the  larger  papilla?  of  ordinary 
cirrhosis.  A  proliferation  of  c-onncctive  tissue  does  not  accompany  the 
venous  radicles  of  the  portal  system,  nor  does  the  ])erihepatic  net-work  of 
vessels  show  any  evidence  of  cndophlebitis,  wliich,  acfi>rdiug  to  Lancereaux, 
explains  the  absence  of  dropsy  due  to  portal  obstniction,  for  many  capilla- 
ries traverse  the  new  connective  tissue,  and  thus  circulation  is  ever^'Avhere 
preserved. 

The  consistence  of  the  connective  tissue,  however,  rather  than  its 
arrangement,  is  especially  distinctive  of  this  form  of  cirrliosis,  in  which 
we  find  this  tiasue  in  its  embryonic  state,  unlike  the  firm,  hartl,  unyielding 
connective  tissue  of  ordinary  cirrhosis.  "  In  malarial  cirrhosis  the  prolifer- 
ation presses  only  on  the  borders  of  the  lobules,  which  thereby  become  fringetl 
and  irregular,  but  the  lobule  is  not  invaded,  nor  is  its  central  vein  impli- 
catwl.  The  biliary  canaliculi  are  extensively  distended  by  the  new  growth, 
which  leads  to  their  greater  prominence  and  to  tiie  chronic  jarmdice  which 
is  a  very  marked  symptom.  The  larger  bile-ducts  and  the  common  duct 
always  remain  free.  The  liver-cells  on  the  surfai^^  of  the  lobule  are  com- 
pressed and  elongated,  and  their  protoplasm  is  diminished.  In  the  centre 
of  the  lobules  the  liver-cells  pi-eserve  their  normal  fonn  and  are  filled  with 
bile-]»igiiients  and  fat-granules  merely"  (W.  H.  Welch). 

Symptomatology. — The  symptoms  of  malarial  cirrhosis  differ  little, 
if  any,  from  those  of  atrophic  cirrhosis,  lieginning,  like  it,  with  dyspeptic 
tjymptonis,  vomiting,  and  transient  diarrhrea.  Tfierc  is  often  troublesome 
jiniritus,  and  the  skin  is  mugh  and  dry.  Epistaxis  is  prone  to  occur, 
altlmiigh  bleeding  from  the  gurus  is  more  fref|uent.  Otx-asionally  heart- 
nuwinurs  are  present  at  the  right  border  of  the  sternum,  due  to  tricuspid 
regurgitation  (Potain),  but  the  res|>ii"atory  sounds  are  unafTected.  One  of 
the  rarer  symptoms  is  hemeralojila,  intermittent  or  variable,  attributable 
to  pigmentary  deposits  in  the  retina,  first  observed  by  Scarpa  among  the 
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ixaauita  working  in  the  rico-fields  of  Pavia.  This  symptom  occurs  only 
is  ohronic  cases.  Delirium  and  fi'ver  attend  the  close  of  fatal  caneB  of 
nalarial  cirrhosis,  the  {Kit lent  usually  dying  in  coma. 

Differentiation. — Lanccreaux  cHuically  differentiates  this  form  of  cir- 
ihosishy  (I)  it«  history  of  chrt>nic  malarial  intoxication  ;  (2)  the  hypertrophy 
of  both  the  liver  and  the  sjjlwn  ;  (3)  the  persistence  of  jaundice,  lasting  at 
times  for  years;  (4)  the  color  of  the  sicin,  l>eing  of  a  dark -brown  tint  rather 
dun  of  the  greenish-yellow  hue  characteristic  of  jaundice  due  to  impaf-tion. 
Itcu  furthermore  be  distinguished  from  alcoholic  cirrliosis  (atrophic)  by 
the  great  enlargement  of  the  liver,  the  implication  of  the  spleen,  and  the 
ibmioe  of  drojisy  in  malarial  cirrhosis.  It  may  be  differentiatctl  from 
sloiliolic  fetty  hypertrophy  by  the  edges  of  the  liver  being  found  sliari>ly 
defined  in  malarial  cirrhosis,  while  fatty  hyiiertrophy  causes  tliein  to  become 
roundid  and  ronglieui«d.  Carcinoma  with  Jaundice  is  not  easily  diagnosed 
fnmi  malarial  cirrliosis  excejit  by  the  previous  bistort'  of  the  case,  and  by 
tbc(ifvcli>pment  of  nodosities  8<.)oner  or  later  in  the  cancerous  cases. 

Prognosis. — The  prognosis  is  generally  favorable  to  life,  and  hoi^ful  for 
mtire  recovery,  if  the  jMiticnt  can  he  early  removed  from  the  malarioua 
The  results  obtained  by  Laucereaux  in  children  were  verj*  en- 
and  tlie  same  is  true  of  West's  axm^,  which  under  treatment  with 
nndicina  recovered  so  rapidly  that  Birch-llirschield  is  inclined  to  doubt 
thi'ir  liuvinir  lieen  cases  of  true  cirrliosis. 

Treatment. — The  treatment  of  malarial  cirrhosis  in  its  earlier  stages  is 
»bout  the  same  as  that  of  the  usual  hejiatic  congestion  of  intermittent  fever, 
—viz.,  with  quinine,  wet  or  acid  jiacks,  ammonium  chloride,  ete,  In  the 
later  stages  hydropathy  may  be  useful,  and  potassium  itKlide  should  Ix!  siil)- 
Hittrted  for  quinine  and  continued  for  weeks  and  months,  with  a  rigid  milk 
•IW  (I^anccrcaux).  The  author  has  in  s<inio  of  these  cases  obtained  excellent 
"Hib  fnim  sj'rup  of  iodide  of  iron  and  Fowler's  solution,  conjoined  with 
"•efrcc  use  of  buttermilk  or  skim  milk. 


SYPHILITIC   CIRRHOSIS. 


iSynonymes. — Congenital  cirrhosis ;  Hepatitis  interstitial  is  svphilitica, 
Peripylephlebitis  syphilitica.  Diffuse  and  circomscribcd  syphilomata  of  the 
"Ver;  Cierman,  Gumniiifa  des  I.<chers. 
I  Definition. — An  interstitial  hepatitisdiie  to  syphilitic  jwisoning,  acquired 

B  orormgenitaL 

ffirtory  and  Occurrence. — Syphilitic  hejintitis  is  one  of  the  more  fre- 

tquciii  Irsions  of  the  liver  in  lurly  infancy,  thoutih  more  rarely  olwervcd  in 
i>lil<ir  children  ;  but  it  should  also  be  rememl>ered  that,  with  the  exception 
of  catarrhal  icte^u.^,  di.'^ea.nes  of  the  liver  are  com]iarativclv  rare  in  rhil- 
difiL  Of  the  forty  thous:in<l  BJck  children  examined  by  8teiner,  there  were 
only  four  hundred  and  twenty-five  ca.'^^s  of  diseases  of  the  liver,  syphilitio 
hepatitis  standing  sixth  in  his  list,  and  lieing  noted  as  uncommon. 

Etiology. — Hepatic  syphilis  belongs  peculiarly  to  early  infanc}-.     The 
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largest  number  of  cases  reported  were  fouud  in  the  very  earliest  period 
of  life,  frequently  prenatal,  but  at  any  time  during  the  life  of  the  diild 
sjiihilia  of  tlie  liver  may  apjxmr. 

It  is  a  frequent  cause  of  infant  mortality,  for  of  four  hundix-d  and  ten 
autopsies  made  by  Birch-Hi rschfeld  upon  infants  one  Inuiclrwi  and  twenty- 
four  gave  piXKjf  of  syphilizatiun  of  the  internal  organs,  especially  the  liver. 
S[Kvitic  infection,  of  course,  lies  at  its  limndiition,  and  in  by  far  the  larger 
number  of  eaxes  this  is  inherited  from  ti»e  jjan-nts.  More  rarely  it  origi- 
nates from  the  nurse,  and  later  in  ciiildhoml  there  are  l)eyond  doubt  well- 
marked  eases  of  acquired  syphilis,  like  those  of  the  adult,  although  it  is 
still  a  question  in  dispute  wltether  these  liver-manifestations  occurring  late 
in  childh«Kxl  may  not  Iw  doe  to  syphilis  luheritod  from  the  parents.  Dit- 
trieh  gives  causes  of  liepatitis  syjihilititia  in  eiiildren  of  eleven,  fifteen,  and 
eighteen  years,  which  apjiarently  confirm  the  possibility  of  the  npiK'arauoe, 
even  at  those  ages,  of  these  late  syphilitie  raanifestationa 

Pathologry. — A  typical  syphilitic  liver  is  dense,  elastic,  irregular  in 
outline,  ntxlulated,  witli  incivasctl  size  and  density,  and  giving  an  impres- 
sion tif  resistance  ab<jve  norinnl  wlien  cut.  The  color,  accoixling  to  (iubler, 
is  like  tliat  of  flint,  while  Trousseau  compares  it  to  that  of  sole-leather. 
Birch-Hirsehfeld  sjiys  it  has  all  possible  tints  from  yellowish  white  todai'k 
brown. 

The  structure  of  the  acini  is  eonijjlctely  ol)literateil,  but  it  should  be 
remcmljered  that  in  the  new-l)orn  these  are  uormally  indistinct.  A  closer 
examination  with  a  glass  often  shows  in  the  cut  suriiice  innumerable  fine 
gray  or  grayish-white  points  and  lines  wliich  liesiK-ivk  a  proliferation  of  the 
interluljular  connective  tissue.  It  is  also  to  be  noted  tliat  the  connective 
tissue  in  the  immediate  neighborhood  of  the  branches  of  the  portal  vein  is 
thickenwi.  The  capsule  of  tlie  liver  sliows  at  limes,  to  a  moit?  or  less 
marked  degree,  thickening,  and  may  l>c  adtiereut  to  the  peritoneum  or  the 
aMominal  walls,  while  the  jwritoncum  itself  shows  proof  of  well-marked 
thickening.  The  gall-bladder  often  ctmtains  only  slimy  yellow  nia.«»es,  or, 
in  other  instancx^,  a  small  quantity  of  browuish-green  bile.  If  the  syphi- 
litic he{>atitis  Ik?  Iwaiized  instead  of  diffuse,  there  will  be  found  isolate<l 
fl]Tots  of  sclerosis  scattered  here  and  there  throiigli  the  liver;  or  true  syphi- 
litic gummata  may  l>e  d(S("overcHl  as  sharply-tlefincd  nodules  from  the  size 
of  a  pea  to  that  of  a  waiimt,  which  diHer  in  no  essential  particular  from 
Uiose  met  with  in  the  otlier  organs  of  syphilitic  children,  in  whom  they 
appear  either  as  an  acute  swelling  without  well-marke<l  gross  alteration, 
exc«;pt  a  diffuse  growth  of  the  connective  tissue,  or  there  may  be  diHused  i 
miliary  gummata,  or  peripylephlebitis  syjihilitica, — i.e.,  a  syphilitic  inflam- 
matiitn  of  the  hejiatic  sejrta.  Ac<firding  to  Starr,  syphilitic  proliferation 
differs  from  true  cirrhosis  of  the  liver  in  that  the  fomier  "  invades  the 
connective  tissue  between  the  hepatic  islands  and  that  in  their  interior  as 
well,"  while  cirrhosis  proper  affects  only  the  connective  ti.ssue  ix-twoen  the 
lobules.     The  bikvducts  may  also  be  thickenml  and  tK-cluded  with  epithelial 
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ull^^ecially  if  the  case  be  complicated  with  jaundice.  In  these  cases 
the  volume  of  tlie  liver  is  little  if  at  all  incrcaswl,  and  an  incision  fails  to 
girotlK'  sense  of  resistance  met  with  in  gfneral  syphilitic  hepatitis. 

Tlif  niilian'  gummata  previously  alliulLMl  tu  fonsist  of  a  dissemination 
tlinmpli  the  liver  of  a  large  number  of  millet-seed  dots,  or  gummata,  which 
u<<  iiifrwjuently  coalesce  to  form  knots.  This  is  ajijmrcntly  a  characteristic 
sj-jjliilitic  lesion  of  the  earliest  ycai-s  of  chitdhood,  and  may  ajux-ar  either 
in  a  liver  which  is  in  the  main  normal  or  as  a  generally  diffused  miliary 
ma  (Birch-Hirschfeld). 

ction  of  the  syphilitic  liver  fiillows  as  a  result  of  the  retraction 
i  syphilitic  masses  of  hypcrti-ophie*]  connective  tisane.     At  the  be- 
'ginDing  the  formation  of  gummata  in  the  liver  is  attendctl  with  an  increase 
JD  its  Mze;  this  is  well  markt^  in  young  children  ;  later  the  tissue  shrinks 
gr'*liia]Iy,  nntil  at  last  it  Ix-comcs  less  tlian  its  original  l)ulk. 

I        Complications. — PerihcjKititis  and  increase  of  the  amncctive  tissue  of 
Gli.sson's  ca|)sulc,  according  to  Stoiner,  are  the  most  frerpient  compli<"ation3 
in  svpiiilitie  hci)atitis.     The  usual  dermal  and  vist'cral  lesions  of  hereditary 
»^']lhilis  may,  of  course,  be  met  with  in  tliese  cases.     Splenic  enlargement 
is  almiist  invariable. 
Symptomatologry. — There  are,  says  Birch-Hirschfeld,  no  strictly  char- 
■«^cri8tie  symptoms  of  syphilitic  hepatitis  which  are  diagnostic  of  this  cora- 
^Ijcatioii,  for,  as  in  the  adult,  the  morbid  pnwress  may  develop  without  any 
J^*'t.-ll-mai-ked  symptoms,  unless  a  |)erilicpatitis  complicates  and  juxxluces  jjain 
><l  tenilemess.     Icterus  is  not  usually  a  pmniinent  symptom,  es]-)0(rially  in 
^»r  new-born  child,  in  whom  sypliilitic  symptoms  are  few  and  ill  defined, 
tif  liver  itself  is  irregularly  enlarged  and  lianlcr  than   normal,  and  may, 
•»   tills  enlargement  is  great,  give  rise  to  jaundice,  as  hap])ens  in  all  forms 
[<»f  hj-pertrophic  cirrhosis  from  mechanical  compression  of  the  bile-ducts, 
^snitcs  ooiMirs  later,  associatt-d  with  martisnius  and  a  subnormal  tcmper- 
Eci-hymoses  and  ordinary  skin-lesions  of  beivditary  syphilis  may, 
*f  ixnne,  appear.     Snch  children,  aside  from  these  lesions,  may  often  be 
!ted  from  their  fn'tftdness,  uneasiness,  and  whining  without  shedding 
tears.     They  rub  their  legs  against  the  alxlomen  until  it  bt!comes  swollca 
**>d  chafed.     Vomiting  and  diarrluea  or  constipation  are  frequent,  and  the 
^^Btti,  as  a  rule,  is  small  and  weuk.     In  fatal  (".ises  the  eyes  l^ecome  sunken 
^^^i^«irronnded  with  dark  circles,  the  extremities  grow  cold,  and  the  child 
•*»e8  of  exhaustion. 

Differential  Diaemosis. — The  diagnosis  is  differentiatcil  mainly  by  the 
P'^«<*nce  of  syphilitic  lesions  other  than  hepatic.     These  being  established, 

*'*d  lie|Hitic  incomjMjtence  or  ascites  existing  at  the  same  time,  a  diagnosis 

^F*^  Bvphilitic  hepatitis  can  fairly  lie  made.      A  mild  dc>gree  of  syphilitic 

^^••^itttitis  is,  however,  not  easily  diagnosed  (Steiner),  as  it  presents  no  well- 

''^arked  proof  of  its  existence  either  by  physlail  examination  nr  from  the 

•*'»dy  of  the  child's  symptoms,  which  are  inconspicuous  and  not  diagnostic 

i^fr  contra,  hepatic  disturlmnce  at  a  very  tender  age,  especially  if  acoompa- 
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nied  by  enlargement  of  the  liver  and  by  ascites  or  jaundice,  should  aUraya 
be  considered  a  sufficiently  suspicious  circumstance  to  direct  the  mind  of 
the  attending  piiysician  towards  the  possibility  of  syphilitic  disease,  even 
in  the  best  of  lamilics. 

If  a  perihei>atitis  develops,  as  is  frequent  with  older  children,  there  will 
be  tenderness  on  pressure  in  the  region  of  tlie  liver,  and  if  adhesion  has 
taken  place  between  tlie  capsule  of  the  liver  and  the  alKloininal  walls  the 
respiratory  movement  of  the  thorax  will  be  hindered  tliereby ;  but  of  all 
the  symptoms  heiv  detailed  the  only  one  which  is  absolutely  constant  is  the 
irregular  enlargement  of  the  liver.  This  is  often  great,  and  is  recoguizaljle 
as  a  percvptible  swelling  of  the  right  bypochondrium.  The  lower  border 
of  the  liver  may  extend  to  the  navel  or  beyond,  and  may  apjK'ar  irregidarly 
noilulated  or  more  rarely  symmetrically  increased  iu  size,  yet  it  is  not  so 
nnich  the  changes  apjmrent  in  the  liver  as  their  location  which  enables  us  to 
make  a  reasonable  diagnosis  of  syphilitic  hejiatitis,  whose  lesions  occur 
chiefly  as  ueupla'^ms  alwut  the  larger  bileHlucts  and  the  roots  of  the  larger 
vessels  of  the  liver  (Birch-Hirsclifeld). 

Progrnosis. — Steiner  and  the  majority  of  foreign  writers  in  general, 
except  (.iixxlhart,  incline  to  a  glevmiy  pi-ognosis  as  regards  the  cure  of  syphi- 
litic he|iatitis  ;  and  yet  jK'rmancnt  cures  aix;  by  no  means  infrequent.  The 
writer's  experienre  is  that  of  Goodhart,  who  states  that  the  majority  of 
such  cases,  except  in  the  very  youngest  children,  are  reniarkal)ly  amenable 
to  mercurial  treatment.  Profound  cachexia,  pernicious  jaundice,  as<ite3, 
and  licmorrhage  are  unfavorable  symptoms,  and  are  almost  invariably 
precursors  of  death. 

Icterus  dt'jwmling  upon  eougenital  syphilis  is  usually  grave,  but  not 
invariably  so,  fur  Jacoiji  reports  several  such  cases  which  recoveretl. 

Treatment. — Mercurials  are  of  the  greatest  value  in  these  cases,  com- 
bined with  the  internal  use  of  tonics,  cod-liver  oil,  etc.,  unless  contra- 
indicated  by  diarrlifm.  Nutrition  must  be  especially  looked  after,  as  early 
syphilis  produces  general  depression  of  the  vital  forces:  heuce  the  im- 
perative ntHx«sity  for  tonics  and  a  full  supply  of  go<xl  and  easily-digested 
food.  Of  mercurials,  preference  is  usually  given  to  the  mild  chloride,  one- 
twentieth  to  onenighth  of  a  grain  of  which  may  be  administered  in  sugar 
of  milk  to  nurslings  twice  or  three  times  a  d.iy,  until  contra-indicated  by 
looscnc-ss  of  the  bowels ;  then  mercurial  inunctions  (gr.  x-xx  well  rubbed 
into  the  skin  daily,  or  applied  upon  a  flannel  binder)  will  be  found  efficient, 
though  uncleanly.  Later  the  synip  of  the  io<lide  of  iron  {^t.  v-xx)  is  ex- 
cellent. iStarr  recommends  iodide  of  ptita-ssium  with  ammonium  chloride 
in  J.  Lewis  Smith's  mixture  : 


B  Potass,  iodidi,  gr.  xxiv ; 

Amnion,  chloridi,  gr.  xxivi  ; 
SjT.  Barsap.  comp.,  ^aa; 
Aque,  Jiil. 
B.— TeaspoonAil  three  times  a  day. 
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B  Hydmrg.  hichlor.,  gt.  m ; 
PoUi3s.  kxlidi, 

Ferri  ct  aminon.  citrat.,  U  3! ; 
Synjpi,  Jvi. 
8. — To  B  child  fnim  three  to  five  yean  old. 
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Splenic  enlargement  yields  more  slowly  to  treatment  than  do  hcjMitic 
wmplirations  in  syphilis  of  children,    Extt-rual  appliattions,  as  aninionium- 

^Utfido  lotions  or  dilute  conijwund  tincture  of  iodine  ointment  (one  to 

rfcWD,  Starr),  will  hasten  a  cure. 

J.  Lewis  Smith  prefers  minute  doses  of  the  bichloride  with  iodide  in  the 
jircsTiption  previously  given.  Otis  prefen*  blue  nin.sa  long  continued.  R. 
V.Taylor  prefers  the  biciiloride  in  ccmiiKJiuul  syrnp  of  sarsajuirilla,  as  do 
iG.  H.  Fox  and  W.  H.  Drajier.    Jacob!  advises  that  the  mercury  should 

r  W  pven  for  a  long  time,  by  the  administration  of  a  twentieth  or  a  twelfth 
of  a  grain  of  calomel  thrce  times  a  day  ;  or  by  careful  inunction  of  a  scruple 
of  blue  ointment  daily ;  or  by  the  subcutaneous  injection  of  one-thii-tieth 
"f »  grain  of  corrtisive  sublimate  in  a  oiie-titlh  of  one  jier  cent,  solution 
uf  distilled  water  daily.  In  the  beginning  of  the  treatment  two  of  these 
larficBtions  may  l)c  combined,  or  one  of  them  may  be  accompanied  by  the 
intfmnl  administration  of  from  tlu'ee  to  five  grains  of  iodide  of  pota.ssium. 
Tltc  internal  administration  of  the  bichloride  of  mercur)-  is  also  well  toler- 
«t»'l;  oiie-hnndredth  of  a  grain  may  be  given  in  a  tcaspoonful  of  water,  or 
t«l,  every  two  or  four  houra,  and  continued  many  weeks,  for  a  thorough 
•I'd  eoerTgretic  antisyphilitic  treatment  is  the  only  safeguard  in  this  disease. 
Andyrt  treatment  often  fails,  W-canse  the  syphilitic  lesions  arc  not  confined 
'"the liver,  but  extend  to  the  connective  tissue  of  other  organs  as  well. 


ACUTE   YELLOW   ATROPHY   OF   THE   LIVEU. 

Sjmonymes. — Typhoid  icterus,  Hemorrhagic  icterus,  Malignant  jann- 
•liw,  General  parenchymatous  hepatitis  (Bartholow);  Frcncli,  Atrophic 
•iptf  dii  foie,  Ictdre  grave,  H^jmtite  maligne. 

Deflnition. — An  acute,  degenerative  inflammation  of  the  liver,  resulting 
"••rrcst  of  its  functions  and  in  death  from  to.\a;mia.  Steiner  would  still 
luriher  limit  it  to  those  t-ases  in  which  an  abundance  of  both  leuein  and 
^fusin  niJiy  Ix;  found  in  tiie  urine. 

Hifltory  and  Cause. — So  far  as  the  writer  is  informed,  the  first  account 

I^|y»f()currencc  of  this  rare  disease  in  children   is  that  given  by  Dr. 

nn«r  in  1859  in  the  A/lf/emrinc  Jfedicinhche  Cenlral  ZfUung,  No.  68. 

'^'Ucliiit  sjicaiis  of  cases  whicli  liad  come  under  his  observation,  in  some  of 

wliicli  recovery  took  place,  but  there  is  no  mention  of  acute  yellow  atrophy 

i  Bicbildreu  by  niany  of  the  leailiug  writers  on  pediatrics. 

.\mong  adults  this  disease  is  nujre  frLHiucntly  met  witli  in  females  than 
ianuleB,  but  yellow  atrophy  is  go  rarely  observed  in  children  that  it  may 
pncticaUy  be  excluded  from  their  usual  diseases. 
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Dr.  H.  Greevp,  however,  reports  a  recent  case,  in  the  Medical  Prem 

and  Circular,  April  30,  1888,  of  a  boy  aged  twenty  months  who  had^ 
suffV red  from  jaundice  when  (ifteon  mouths  <ild.  Two  nioiitiis  later  he  hadi 
anotlier  attack,  and  died  the  uiueteeuth  day  thereafter,  with  a  teniiK>raturn 
of  108°  F. 

Etiologry. — Twenty  years  ago  the  investigations  of  Osear  Wyss  (1868)^ 
proved  tliat  catarrhal  jaundice  might  be  dne  to  a  catarrli  of  the  bile-duets, 
chiefly  in  their  proximal  extremities,  the  obstnietiou  oceurriug  near  their^ 
origin.  This  is  fully  in  aeeord  with  C'lumfanl's  theory  that  jaundice  is  oftea 
due  to  an  accumulation  of  irritant  substances  iu  the  liver,  which  b(^et  ani 
irritation  of  the  hei)atic  ducts,  beginning  at  their  origin.  These  irritant  subrj 
Btanres  may  be  and  often  are  the  Icncumaines  and  ptomaines,  whoso  efl'ecta! 
iijKtn  the  liver  have  been  carefully  studied  by  (Jauthier,  Schiff,  and  Lautcr- 
baeh.  The  accumulation  of  these  substances  iu  the  hlcHjd,  together  with  ital 
disintegration,  is,  to  the  mind  of  the  writer,  a  more  pi-obable  c-ause  than 
the  large  numl>er  of  others  which  have  been  offered  as  the  efficient  ones  ia 
the  production  of  acute  yellow  atrophy,  among  which  may  be  nientioncdi 
excess  of  bile,  stasis  of  bile,  cholestenemia,  with  anger  and  violent  passions,' 
etc.,  as  predisposing  factors.  As  yet  the  exact  etiology  of  this  disease  isi 
not  fully  under.st<xxl,  but  it  seems  to  the  writer  that  Budd  and  liartholoi* 
are  not  far  from  the  truth  in  their  suggestion  tliat  its  cause  lies  in  a  bhwd-^ 
poison,  of  as  yet  unknown  nature,  which  nets  sint-ificidly  ujxm  the  liver- 
cells  and  destroys  tlieir  further  action.  This  hypothesis  is  well  Iwjrne  outi 
by  the  fact  that  phosplumis,  antimony,  or  arsenic  when  introduced  into  tha 
system  in  toxic  doses  may  produce  symptoms  clinically  so  nmrly  like  those 
of  acute  yellow  atrojihy  that  tliey  cannot  be  ditferentiated  from  it  without 
the  previous  histoiy  of  the  case.  Accoixling  to  Rendu,  even  stdiacute  alco-^ 
holism  under  certain  circumstances  may  do  the  same.  In  these  cases  wei 
know  that  a  sjiecific  poison  circulating  iu  the  blo<wl  produces  these  changes 
iu  the  liver  and  resulting  toxseniia.  Ry  analogy  it  is  fair  to  ctmclude  that 
some  otiicr  jwisonous  substance  jiroduces  the  closely  resembling  symptomi 
and  patindogiral  changes  of  idiopathic  yellow  atrophy.  The  writer  strongly 
suspifts  that  this  jKiistm,  or  these  ]Miis<jns,  will  lie  found  closely  related  to 
the  leucomaines  more  fully  discussed  imder  the  head  of  atrophic  cirrhosis^ 
the  jaundice  in  all  prolml>ility  lx>ing  dinx'tly  derivetl  from  the  decom|>ositioil 
of  the  n'd  cor])Usc!es, — i.e.,  hsemntogenous. 

Pathologry  and  Patbologioal  Anatomy. — Bartholow  gives  the  pathol- 
ogy of  this  disease  as  that  of  an  acute,  ditfuse,  i)arenchymatous  hepatiti 
The  liver  is  twnsiderably  atrophied,  and  flattens  by  its  own  weight,  lias 
uniform  yellow  color,  and  is  readily  friable.    Its  jx-ritoneal  surface  is  roug! 
ened  and  wrinkled.     Mieitwcopirally  it  shows  a  primary  stage  of  hypei 
Kmia,  congested  loci  persisting  even  after  the  rest  of  the  organ  bccomi 
an»3mic.     A  grayish-yellow  sulwtance  is  deposited  l)etween  the  lobules  a 
increases  the  interlobular  spaces.    Albuminous  and  fatty  matter  mixed  witl 
pigments  is  deposited  in  the  cells,  and  where  these  have  become  disinl 
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gnted  there  is  fuund  fatty  brown  granular  matter.  The  finer  branchefl 
of  tlie  hepatic  artcn-  and  inirtal  vein  in  this  way  heeome  ohstniotiMl.  The 
blood  oonfains  conMclerable  leiicin  and  nifa.  The  spleen  is  usually,  though 
not  invariably,  inor(>ased  in  size.  The  endotlieliuin  of  the  lobules  of  the 
kidneys  is  deeply  stained  with  bile  and  infiltnited  with  ^ratuilar  matter 
nnJergoing  fatty  degeneration,  and  the  nnisjiilar  tissue  of  the  heart  under- 
gws  similar  changes.  The  urine  at  first  is  normal  in  quantity  and  of  the 
anil  spei'ific  gravity,  later  the  urea  and  tlie  piiosphate  of  lime  are  dimin- 
iilied  «nd  replaced  by  leucin  and  tyrosiu.  Ecehymoses  and  petechije  are 
oAn  found  u]Hin  the  skin. 

Symptomatologry. — In  the  adult  acute  atrophy  begins  insidiously, 
iificii  iikr  a  simple  gastn>duodenal  catarrh,  with  epigastric  tenderness  aud 
>i|iit  jaundice.  The  pulse  and  temjK'rattire  at  first  vary  hiit  little  from 
1,  but  in  from  a  few  hours  to  a  fortnight  the  temperature  rises,  in- 
an<l  hea<lache  appear,  and  toxaemia  l^egins,  with  cerebral  symi>- 
taia.  The  pulse  is  now  very  rapid  (140),  hut  with  great  variations,  often 
Wling  to  70  or  below,  and  thns  fluctuating  several  times  in  a  day.  There 
if  an  evening  exacerliation  (104°  F.)  and  a  wcll-markcil  morning  remission 
(102°),  Jaundice  increases.  Sometimes  there  are  brownish  patches  and 
the  breath  is  fetid,  the  tongue  dry  aud  brown,  and  the  teeth  covered  with 
Nausea  and  vomiting  anj  troubles<.)me,  and  pain  is  sharp  upon 
fBBore  over  the  liver,  which  is  distinctly  smaller.  Tarry  j»assage8  take 
I'liwc  fn>ra  the  bowels,  and  a  colfce-grouiid  vomit  may  occur,  due  to  internal 
kmorrhage. 

In  other  cases  the  chihlren  have  Ix-en  attacked  with  high  fever  at  the 
'"•gimiiiig,  with  hejiatic  pain,  enlargement  of  the  liver,  wcU-marketl  icterus, 
owisidrrable  prostration,  some  epistaxis,  pur()ura,  or  htematcmesis,  and 
nrliwia  (liouchut). 

With  young  children  (from  two  to  four  years  old),  says  Loeschner,  the 
dnHBie  may  easily  be  mistaken  for  meningitis,  from  the  close  resemblance  of 
tli''ir  symptoms ;  with  childn-n  from  seven  to  twelve  its  course  is  more  like 
tint  of  typhoid  fever  (see  Ditii?rentiation),  csi>ecially  in  its  final  stage  of 
aen-ous  irritability  and  restlessness,  followctl  by  noisy  delirium  soon 
PMing  into  a  low  muttering  form  and  terminating  in  death  from  coma,  or 
Wvulsions. 

Differentiation. — ^The  differentiation  of  acute  atrophy  is  not  easy,  both 
of  its  complications  aud  because  aa  yet  there  is  no  definite  agree- 
amung  writers  as  to  exactly  what  constitutes  acute  atrophy.     The 
viiwl  signs  of  a  shrunken  liver,  fever,  headache,  and  insomnia,  ivith  the 
loe  of  leucin  and  tyrosin  in  the  urine, — if  these  be  considered  diag- 
•Whe,— ought  to  be  sufficient  to  establish  a  diagnosis  ;  but  the  dise.ise  is  a 
"■Wone,  and  undoubtedly  is  frequently  overlooked  in  adults,  aud  {K'rhajja 
■Iso  in  children.     In  all  suspicious  cases  examinations  should  be  made  for 
and  tyrosin.     These,  when  present  in  urine,  may  be  easily  reojgnized 
e^'aporating  it  to  a  small  bulk  and  allowing  the  salts  to  cr^-stallize  si)on- 
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untlcr  tlio  microscope  in  brown 

bunches  of  needles.     Frerichs's 

I  precipitating  the  urine  with  acvtate 

firom  the  filtrate  with  sulphurptteii 

the  filtrate  to  a  small  i>ulk  on  a 

filtrate  tyrosiu  and  leucin  eepaiute 

It,  often  cwxisfs  as  a  complication, 

«f  tke  liver.     In  such  i-ascs  the  result  ob- 

of  the  liver,  conjoined  with  other 

one  to  recognize  the  hepatic  disease  aa 

1^  be  differentiated  from  typhoid  by  the  slow- 
■  tlw  initial  stage  of  acute  yellow  atrf>phy  and 
tvllovr  coloration  of  the  skin  ol)acrs'i>d  therein, 
of,  at  first  in  the  right  hypochondriac 
liioes  into  the  shoulder   or  just  below   the 

ion  is  not  ai)pref;iably  9of\ene<l,  and  is  some- 

in  simple  fatty  degeneration  there  is  no  leiicin 

or  in  the  liver,  but  only  in  numerous  fat-oells 

of  fatty  degeneration  differentiation  is  almost 


,^"  itiy  degeneration  the  urine  is  loadi-d  with  bile-pig- 
XmI  tke  cases  end  fatally  with  mania,  convulsions,  and 
Ib  mkIi  cases  extravasation  of  i)l(xxl  under  the  skin   or 
I  liable  to  occur,  and  differentiation  is  almost  impoe- 


..Tbe  most  fovorable  report  found  is  that  of  Bonciiut,  who 

k  ^  OiOal  result  in  this  disease,  which  may,  however,  ter- 

Tbe  general  rulf,  however,  is  that  a  fatal  result   is 

ia«vek :  there  are  exceptional  cases  in  wliirh  the  prodn>maI 

^  ^  4«BJt  of  weeks,  though,  as  a  rule,  death  ensues  within  five 

^  ^i^xiopment   of  high   temjieraturc  and   insomnia.     It    is 

tf  tfcf»  is  anv  wcU-authonticated  case  of  recovery  from  acute 

^i^r  in  children,  unless  it  may  have  occurred  in  some  of  the 

jHai»«f  phoephorns-poisoning,  and  in  these,  in  all  probability,  the 

I  n,Wqw  atrophv  had  not  priKwde<l  further  tJian  simple  re-ab9oq>- 

e  ibr  it  is  difficult  to  perceive  how  liver-ctlls  after  they  have 

may  Iw  restored  (Bartholnw).     The  progress  of  the 

'.jjphr,  and  the  duration  of  tiie  preliminary  stage  of  ictenis  is 
Kbi  th«  closing  toxiemic  stage  almost  uniformly  terminates  fatally 

^pV Bouchut's  treatment  ccmsists  of  "  the  free  use  of  emollient 

drinks  containing  bicarbonate  of  sodium  or  acetate  of  potaanum  > 


I 


I 


<X)XTE^W.TT0X8  OF   TflE   I.IVER. 


511 


this,  with  the  application  of  several  leeches  over  the  liver  at  the  beginning 
of  the  disease,  is  the  only  thing  of  value  in  i\w  way  of  nutliaition."  The 
diild  sliuuld  be  feci  with  sunps  ur  milk  (iJihitiil),  uiid  if  th<'i'c  is  sharp  pain 
tite ipplicatioQ  of  poultices  cuntaining  laiKlaniini  may  l:>e  useful. 

Except  Bouchut's,  the  writer  as  yet  iuis  lireii  imahle  to  find  an  a«x)unt 

uficBse  of  yellow  atrophy  sni-cessfuUy  treated  in  a  child.     Frerichs  claims 

to  have  cured  one  in  the  adult  with  purpiti  vcs  and  mineral  acids,  the  use  of 

wJiirli  in  children  would  be  of  course  justified  by  sucii  undoubted  authority. 

Ob  tlicorctica!  grounds,  tlie  early  internal  use  of  the  salicylates  might  be 

of  value. 

Ilartliolow  recommends  the  use  of  morphine  before  the  livcr-oells  begin 
to  ilisjnlcjrrato,  after  which  alcoholic  stimulants  should  Ik-  pushwl  to  their 
Oiliest  extent.  The  use  of  minute  doses  of  pliosphunis  haa  not  been  fol« 
Jo'vcd  by  any  beneiicial  results,  although  advised  by  high  authority. 


ASCITES. 


I  •^-»'W 

H|^^H6ynon3rmes. — Abdominal  dropsy,  Dropsy  of  the  peritoneum. 
~  Definition. — Alxlominal  trari.sudation  of  fluid  into  tiu-  peritoneal  cavity, 

™«ae  to  interference  with  the  hepatic  circidation  causctl  by  cirrliosis  of  the 
li>reror  other  agencies  which  iinKluce  pres.sure  upon  the  portal  circulation. 

Varieties. — Passive,  jieritoneal,  obstructive,  etc. ;  but  it  should  bo 
f^snemljerc*!  tiiat  an  accumulation  of  serum  in  the  peritoneal  cavity  is  never 
•  primark-  disease,  l)tit  only  a  symptom  of  general  dropsy  or  of  some  local 
*fi«tion  of  the  abdominal  cavity. 

Etiological ly,  Steiner  divides  ascites  into  (a)  hydrsemic,  (/))  mechanical, 
**  that  arising  from  obstru<'tion  of  tlie  venous  cinnilation  by  cai'diac,  pid- 
W*ouary,  or  peritoneal  lesions,  and  (c)  neoplastic,  or  that  due  to  abdominal 
t*iiilor»,  cancerous  or  otiierwise,  PsiM?cially  lymphatic  tumors,  more  oom- 

fttaonly  located  in  the  hejmtic  notch. 
Etiology. — Dropsy  is  not  per  se  a  disease,  but  is  a  symptom  common 
•*ot  only  to  syphilitic  or  otlier  disease  of  the  liver  in  ciiihlhood,  but  also 
'<*  Other  disorders  of  the  circulation,  and  to  hydra?mic  disease  of  the  peri- 
toooun.     In  the  adult^  general  dropsy  is  perhaps  most  frequently  due  to 
••Oal  disonler ;  in  the  child,  to  cunliac  lesion,  esj)ecially  of  the  tricuspid 
'^ve  (Komiann).     Such  pulmonary  diseases  as  atcle<'tasis  or  emphvsema 
■t?  Wit  infrequent  causes  of  ascites,  but  syphilitic  gumniataand  pylepldebitis 
*»f  the  liver  are  its  most  frequent  causes  in  children,  so  much  so  that  the 
■iilMsranoe  of  ascites  in  the  child  without  other  known  cause  always  justi- 
"*>  resort  to  antisyphilitic  i-emedics  as  an  aid  to  diagnosis.     Again,  it  may 
*^  (mm  splenic  enlargement  caused  by  malarial  poistin,  or,  as  in  the  adult, 
it  may  Ik?  a  sj'mptom  of  Bright's  disease  or  of  the  nephritis  follown'ng  s<«rlet 
"^tr.    Furtliermore,  the  pressure  of  infiltrated  or  waxy  lymphatic  glands 
opon  the  vena  cava  inferior  or  the  portal  vein  may  cause  ascites.     Again, 
■cittt  is  found  accompanying  hydrothorax  and  the  general  redema  due  to 
'■TdramijL     Lastly,  ascites — though  more  rarely  than  that  from  previously 
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mentioned  causes — ^may  be  due  to  tuberculosis  of  the  peritoneum,  which 
causes  a  chronic  peritonitis  and  consequent  obstruction  of  the  peritoneal 
circulation. 

Grancher  asserts  that  if  the  fluid  is  localized  in  one  part  of  the  aWomcn, 
immovable,  and  not  excessive  in  quantity,  it  is  probably  due  to  tulicrcular 
peritonitis,  especially  if  tliere  is  evidence  of  tuliercular  trouble  elsewhere ; 
though,  as  a  nde,  ascites  and  tubercular  peritonitis  do  not  coexist.  Ex- 
cluding cardiac  and  renal  lesions,  which  are  comparatively  infrequent  in 
childhood,  by  far  the  most  frequent  cause  of  ast^ites  in  children  is  cirrhosis 
of  the  liver,  which  may  always  be  suspected  when  the  fluid  is  large  in 
amount  and  movable  (Terillon). 

Pulmouary  troubles  rarely  frive  rise  to  ascites  in  yming  subjects,  and  the 

mo  is  true  of  interstitial  nc|)liritis,  which  is  more  prone  to  result  in  general 

aniti^rca.      Profound  anromia  may  cause  ascites,  but  this  is   infrequent 

exwpt  as  a  complication  in  profound  malarial  poisoning.     (Sec  Malarial 

Cirrhosis.) 

Patholoery  and  Pathologrical  Anatomy. — The  pathology  of  ascites 
can  Ik-  lx?ttcr  understood  if  it  is  remembered  that  its  priniar\'  lesions  exist 
either  in  tlie  peritoneum  or  in  some  olKstruction  to  normal  circulation 
thn>ugh  the  portal  veins,  due  to  gummata,  cancerous  growths,  hydatids, 
or  cirrhotif  chanfre  in  the  liver  or  kidneys,  etc. 

Aei^u'diiig  to  Terillon,  wrous  effusions  in  the  alxiominal  cavity  may  be 
due  to  one  of  two  distinct  conditions  of  the  ]Xjritoneuni, — viz.,  (<»)  the 
jH'ritoneum  is  reddened  and  velvety  in  appearance,  or  (b)  the  peritoneum 
is  p»de  an<l  siuiws  no  trace  of  inflammatory  action.  Quinn  tliinks  such 
ascites  is  due  to  a  pi-euliar  condition  of  the  jwritoneum,  which  is  found 
covenxl  with  inflammatory  granulations  and  looks  as  if  sand  had  been 
■tn-wn  over  it. 

Tiic  presence  of  ascites  with  tumor  suggests  the  malignant  character  of 
th«>  latter ;  but  ascites  may  also  coexist  with  benign  tumors,  though  such 
cascfi  are  c\c<'p(i(>nal. 

Complications. — Colla|»se  of  the  base  of  the  lungs  is  by  no  means  an 
Infrequent  complication.  Next  in  frequency  ought  perhaps  to  be  mentioned 
crdcnia  of  the  fwt  and  ankles,  caused  by  the  presence  of  the  fluid  in  tiie 
aUlomen.  Peritonitis,  if  present,  gives  its  usual  post-mortem  ap])earance», 
pri'vitaisly  dcst-ribed.  Splenic  enlargement  may  be  exjjected  when  the  ascites 
originates  in  cirrhosis  of  the  liver, 

(Jcnenil  aniisjircji  occurs  as  a  compli<fltion  in  ascites  according  as  the 
rraultn  of  vascular  congestion  arc  confined  to  the  peritoneum  or  not  (Caill6). 
A*  ■  rwiult  of  large  effusions,  the  liver,  splwu,  and  kidneys  may  become 
IktMMnic,  tlio  secretion  of  urine  diminishe*!,  and  the  diaphragm  crowded  up 
to  ihf  m't'ond  or  third  rib.  Gikiema  of  the  ankles,  limbs,  and  genitals  may 
riiBUe. 

BymptomB. — There  are  no  characteristic  prodromal  symptoms  of 
«*'ili«,  (hou^l)  an  eifuaion  of  fluid  into  the  peritonea]  cavity  may  be  pre- 
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^B  by  chilliness,  headache,  vomiting,  nMominal  pain,  emaciation,  and 
•(Umiidir  attacks  of  diarrlirua  lasting  for  a  day  or  s<j  (Eustace  Smith). 

AK'ites,  as  a  rule,  is  not  painful,  unless  it  pn»ceeds  from  jjcritonitis. 
Indigestion  and  insularity  of  the  bowels,  as  might  be  expected  from  the 
ibdominal  tension,  are  generally  present  iu  such  cases.  The  skin  is  dry 
and  of  an  earthy  tint.  The  physical  signs  are  those  of  a  mobile  fluid  iu 
the  abdominal  cavity,  whose  examination  ought  to  Ikj  painless.  Ascitic 
fiuid  changes  its  position  with  gravity  :  hence  the  alKloineu  will  be  noticed 
Ui  Iw  largest  below  while  standing.  When  the  child  lies  on  its  side,  the 
abdomen  spreads  out  laterally  and  gives  a  characteristic  scuse  of  fluctu- 
ation or  undulation.  Small  effusions  are  more  easily  detected  in  the  sitting 
or  in  the  lateral  jwsition,  but  often  are  found  with  difficulty  eveu  tlieu. 
laige  effusions  render  the  skin  of  the  alxlomen  tense  and  shining,  and 
naetimes  produce  the  strim  of  hyi>enlistention  seen  U{>on  the  abdomen  of 
aprcpnant  woman.  Tlie  navel  is  oflcn  protuberant,  aud  may  be  surrounded 
bj'  a  net-work  of  dilated  veins,  known  as  the  caput  Metluste.  The  tem- 
fmUm  remains  normal  unless  some  inflammatory  complication  is  present. 
The  urine  is  variable  in  amount,  often  scanty,  high-colored,  and  ooutaining 
albumen  aud  fibrinous  easts. 

lucrcasing  alxlominal  pressure  at  last  renders  the  passage  of  fueces  difB- 
oilt  and  prrjduces  dysuria,  or  incontinence  of  urine.  Continued  upward 
piwsure  of  the  diaphragm,  which  may  be  found  as  high  as  tlie  second  or 
•Jiinl  rib,  causes  dyspnnja,  often  aggravated  by  hydrothorax,  until  death 
wwlts,  either  from  exhausti(m  or  from  asphyxia,  the  child  at  last  being 
oaalile  to  lie  down  at  all. 

Differentiation. — .V  case  of  ascites  to  which  the  tests  of  |)alpation  and 
l*«nuBion  can  be  successfully  applied  could  hardly  lie  mistaken  for  any- 
thing else,  but  it  should  be  renicinixTwl  that  a  pr()tubenint  alMlomon  from 
"Awcauses  than  ascites  is  often  met  with  in  children.  On  the  other  hand, 
•moderately  lai^  effusion  is  necessary  to  distend  the  cavity  sufficiently  to 
pvoelrarly  the  physiral  signs  of  flnctuafion.  Fluctuation— or,  rather,  uu- 
diiijtiQQ — may  liest  be  recognized  by  placing  one  hand  o{)cu  against  the 
•Women  and  tapping  sliarply  with  tlie  fingers  on  the  op}x)site  side  of  the 
•bdomen.  An  abdomen  fillixl  with  serum  ought  to  convey  a  wave-like 
""prewion  to  the  outspread  hand.  Percussion  over  the  most  prominent 
I"1  where  the  intestines  float  liighcst  gives  a  clear  jwrcussion-note  which 
•''«»  its  p<Jsition  with  that  of  the  piitient.  If  the  child  lies  on  its  Imck 
'w  lower  and  lateral  n-gions  of  the  abdomen  give  a  dull  p<'rcussion-note. 
'■'>*,  and  the  iK-culiar  mobility  of  the  percussion-note  already  mentioned, 
lly  «erve  to  clear  up  the  diagnosis. 

Progrnosis. — Differentiation  as  to  the  eti<jlogy  of  the  ascites  is  often 
^I'la'ile  iu  the  way  of  prognosis.  That  form  of  cirrhosis  which  produces 
•'wtw  is  mainly  the  atrophic  variety,  which,  consequently,  gives  us  a  liver 
diniininhed  in  size.  Disseminated  nodnlcs  characterize  tubercular  perito- 
"lia,  in  which  there  arc  usually  tenderness  njvon  pre^ure,  fever,  and  pain. 
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TWe  pwgnosis  is  not  necessarily  hopeless,  though  in  gencml  discotir 

If  the  pnmary  cause  of  the  ascites  is  reiuuvublu,  as  maluria  or  alcuhu 

iBii  oqIt  a  limited  portion  of  the  liver  is  atfec'teil,  it  is  not  unreasouable 

r^Vope  that  the  entire  removal  of  the  cause,  with  iutolligeiit  hygiene  assisted 

\ff  pEvper  medication,  may  effect  a  cure  if  the  quantity  of  the  fluid  oozit 

dfte  peritoneal  surfaces  is  small  and  iIk'  tollatfiuJ  circulation  is  fairl| 


GoodiMrt  believes  that  iu  tubercular  pt-ritouitis  the  prognosis  is  beti 
far  tk»  child  than  for  the  adult,  us  proved  by  the  ))ost-mortem  table. 

Medical  Treatment. — If  the  ascites  is  sliglit,  administer  such  diuretics 
atmntMbi  of  potassium,  juniper-berries,  or  inf'ii.si<in  of  digitalis.  If  there  is 
M»  Iwrt  Wnioii,  try  fluid  extract  of  apocyiuim  canuabinuni.  When  anasarca, 
rw«HiKnifriir,  try  the  sweating  cure  as  recx»mmeaded  for  scarlatinal  dropsj^^ 
with  a  strict  milk  diet  conjoined.  Tonics,  iron,  and  good  air  are  indicated 
wkerv  tikere  is  concomitant  Iiydrsemia. 

Iu  the  ascites  of  atrophic  cirrhosis  Hnrd  highly  recommends  a  pill 
(iMU(i«.<t<\i  o(  e^jual  portions  of  squill,  digitalis,  and  calomel. 

iVlinark-  diuretics  have  little  eft'ect  u])on  this  form  of  ascites,  iu  which' 
K.  Stnith  highly  i"ocommcnds  the  uhl'.  of  ISa-shani's  iron  mixture.  (See  CirJ 
(tM»i».)  If  this  fails  and  the  fluid  continues  to  iuxaimulate,  recourse  must 
^  bMi  to  the  surgical  treatment  of  iiscites.  W.  H.  Thom[)Son  and  otlie 
MJvisethat  this  should  l>u  adupteil  early,  U<lieving,  with  Dujardin-Beaumet; 
itMt  ui  tli«  majority  of  cases  diuretii-s,  and  esiK-cially  purgatives,  Irnve 
tAct  in  removing  the  alKlomimil  effusion,  and  tiiat,  fur  ol>vious  rea.soti 
wh«)  these  mctliciucs  are  too  long  continued  the  general  condition  of  ti« 
iwliiHit  is  injure*!  rather  than  improved :  neveilheless,  Diijardiu-Beaumei 
^U•b^•^«  tapping  as  long  as  po&sible,  resorting  to  it  only  for  relief  of  thrcat- 
ftwd  a.4phyxia. 

Surgical  Treatment. — Int^-rfcrence  with  the  action  of  the  diaphragm 
Qlttht  to  bo  a  sufficient  reason  fur  mechanical  relief  from  dropsy  by  tapping,! 
Il  Otrnctf  with  it  slight,  if  any,  danger  to  tlic  cliild,  and  may  be  aceouK 
|4)g|wd  by  the  aid  of  the  aspirator  or  a  fine  triH-ar,  and  rcjieatcd  as  of\en  ai 
rvu<t>n<«l.  Dnjardin-Beaumetz's  rule  in  regard  to  tapping  is  that  if  th^ 
•uWv't  is  young,  vigorous,  and  pos-si-sscs  good  digestion  it  is  wise  to  tap 
Wkriv,  bwt  even  in  such  ca.scs  if  ivlilling  takes  place  rapidly — say,  iu  thre< 
Mr  (mt  days — retapping  should  be  delayed  as  long  as  pos,sible ;  while  if  ifl 
uXx*  two  or  tlirce  weeks  for  the  peritoneal  cavity  to  iMTonie  full  again,  partM 
wMt*"*!*  may  ap])ropriateIy  Ix;  repeatetl  at  the  end  of  that  time.  The  ojiei-a- 
tKw»  i*  !«iiii|tlc  and  f*afe,  provided  two  piti-auti()n3  are  taken, — viz.,  first  of 
•U,  h»>  mix'ful  as  to  the  place  where  yon  make  your  trocar-pnucturc,  ia^ 
uf\l«'r  to  avoid  wonnding  any  enlarged  or  disteudwl  veins,  which  in  the 
cirrhotic  niniify  abundantly  upon  tlie  alKloiniual  wall ;  secondly,  allcr  tli 
tapping  is  tcnninatixl  see  to  it  tliat  the  patient  lies  on  tlic  side  opposite 
that  wIh'IV  the  puncture  was  made,  and  that  he  keeps  that  position  for  soi 
time,  iu  oixlcr  to  enable  the  wound  to  cicatrize.     You  will  thus  avoid  th 
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fiatnls  which  often  remain  behind,  and  which  are  exceedingly  disagreeable, 
for  thej  soil  the  patient's  linen  and  produce  cutaneous  inflammation. 

A.  Caill4  highly  recommends  permanent  drainage  by  means  of  a  rubber 
tnbe  and  proper  antiseptic  precautions  whenever  in  ascites  the  fluid  rapidly 
accamaktes  after  one  or  two  tappings.  The  number  of  successful  cases  on 
which  he  bases  this  advice  is  as  yet  too  small  to  do  more  than  encourage, 
but  they  are  sufficient  to  justify  reconrse  to  this  method  when  all  other 
masures  are  apparently  hopeless.  Very  remarkable  results  are  reported  by 
the  Gmnan  pbyacnans  of  a  similar  operation  in  tubercular  peritonitis  in 
the  adult 


PART  II. 

DISEASES  OF  THE  GENITO-URINARY 

ORGANS. 


ANOMALIES  OF  THE  KIDNEY: 

NUMBER,  FORM,  AND  POSITION. 

Bt  GEORGE  B.  FOWLER,  M.D. 


Like  many  other  organs,  the  kidneys  are  subject  to  variations  as  regards 
number,  form,  size,  position,  and  mobility. 

Such  anomalies  are  not  necessarily  conducive  to  disease  of  these  organs, 
and  have,  therefore,  until  quite  recently  been  matters  largely  of  anatomical 
curiosity.  Now,  however,  since  abdominal  surgery  has  made  such  8U«>- 
ccssful  strides,  and  since  some  of  these  conditions  are  known  to  produce 
certain  hitherto  uninterpreted  symptoms,  the  subject  at  once  assumes  great 
importance. 

NUMBER  AND  FORM. 

Anomalies  of  number  and  form  are  generally  associated.  In  very  rare 
instanws  one  or  two  supernumerary  kidneys  have  been  discovered,  each 
being  provided  with  a  separate  ureter.  Rayer,  quoted  by  Roberts,  has  seen 
in  still-born  infants  entire  absence  of  both  kidneys,  ureters,  and  bladder. 
This  observer  thinks  that  acephalous  monsters  most  frequently  present  this 
jKH-'uliarity. 

The  existence  of  only  one  kidney  has  quite  often  been  observed.  This 
state  of  things  is  due  in  some  instances,  it  is  thought,  to  the  great  mobility 
of  the  embrj'onic  element  of  the  organs,  and  to  their  tendency  to  fuse  when 
in  contact ;  and  complete  or  extensive  fusion  gives  the  appearance  of  a 
single  organ.  If  the  fusion  is  extensive,  and  has  occurred  at  an  early  period 
of  Uetal  life,  the  resulting  organ  may  Ix-ar  more  or  loss  resemblance  to  the 
normal  one ;  but  is  lobulated,  globular,  and  generally  displaced,  lying  in 
616 


ANOHAhlES  OF   THE   KIDNEY. 


617 


I 


Fia.  1. 


the  median  line,  on  the  spinal  column  below  the  bifurcation  of  the  aorta,  on 
the  promontory'  of  the  sacrum,  or  even  lower  down  in  the  pelvis.  Such  a 
Iridney  generally  has  two  ureters  (Fig.  1),  and  its  blood-vessels  present 
anomalous  arrangements. 

The  real  single  kidney  exists  as  the  result  of 
roogi'iiilal  atrophy  of  its  felhjw.  The  rtnuaining 
orpu  lia-n  takes  on  an  overgrowth,  aud  is  ollen 
di8|ilae«l  downward,  perhajw  on  account  of  its 
increased  weight.  Such  kidneys,  the  "  unsymmet- 
rical,"  may  lie  in  the  pelvis  or  iliac  fossa  of  the 
■me side.  The  ureter  of  the  missing  kidney  may 
be  entirely  absent,  or  may  Ix'  j)re8cnt  in  the  shape 
«f  a  nidimentary  cunal  with  its  upper  extremity 
blind  and  buried  in  the  eoiuiwtivc  tissue  of  tlie 
wiroiindiug  parts.  Some  instances  have  been  cited 
ffceit  there  was  imperfect  development  lA'  the  gen- 
ttUvc  organs  on  the  same  side  as  the  absent  kidney, 
— lhf\-a8  deferens,  testicles,  and  seminal  vesicles  or 
■euti-riue  appendages.  Rolx'rts  cites  a  case  of  cpi- 
li|l«y  observed  by  Dr.  Leech,  where  solitary  kid- 
wy  was  associated  with  double  uterus  and  vagina. 
Fniin  the  above  description  it  is  apparent  that  the 
liiswi  kidney,  although  ajjjKiiring  so,  is  not  really 
•  single organ,  and  a  solitary  kidney,  strictly  sjx'ak- 
'"gi  exists  only  in  those  instances  where  its  partner 
"•ssniTcrcd  congenital  atrophy. 

This  latter  is  a  rare  owurrence.  Beumer'  in 
1878  collected  forty-eight  cases,  and  it  is  estimated 
™t  not  more  than  seventy  or  eighty  have  Ix'cn 
"'|wrt«l  up  to  the  present  time.  Out  of  (icven 
'IwHisand  nine  hundred  and  seventy-eight  autopsies 
"•dc  at  the  four  largest  Lntulnn  hospitals,  only 
""f  instances  of  marke<l  atropliy  of  one  kidney 
**fp observed.*  This  is  a  proj>ortiou  of  about  one 
'"  four  thousand.  Of  Bcnmer's  forty-eight  ciiscs  twenty-six  were  healtliy. 
Tun-  were  all  enlarged.  Four  of  tlic  individuals  were  between  forty  and 
nnv  vcai-s  old.  Thus  it  is  setni  tliut  a  single  kidney  may  projwrly  [wrfurm 
''•«  function  of  two  for  many  years  without  giving  rise  to  any  symptoms 
^'ferahlc  to  the  anomaly.  But  all  statistics  show  that  disease  is  very  apt 
'"txist  in  al*<jut  one-half  of  the  aises  of  single  kidney,  wliether  fusctl  or 
'*'•  Especially  is  calculous  im]iaction  common.  These  facts  complicate 
*''*  'inestion  of  surgical  interference.     Ad<l«<d  to  this  liability  to  disease  of 


FuwkI  Vldiu'jr  taVcn  fttim  a 
child  ihrpu  y>.'uni  old.  dpnd  of 
prieumitniu,  ii(  Uie  K«w  York 
Infkut  Asylum. 


«  Virchow'*  Arehiv,  Bd.  Ixiii.  S.  844. 

*  lUniohoir,  Hand-Book  of  Medical  Science,  Wood,  vol.  iv.  p.  800. 
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arhcdaphcvd,  and,  not  Iwing  recognized  in  its 

r  br  iiBiiind.     Polk  '  jiiiiilishi-d  such  a  case,  the 

^MV  vitii  DO  kidney  at  all,  and  with  complete 

T-nine  aiscs  of  t^ditary,  or  unsymmetrical, 

D  analysis  :  "  Twenty-two  were  males, 

r  «»  dKflCK  is  aot  stated.     One  was  a  male  infant  seven 

»  ba*-  «fat\mi  ywrs  ;  two  of  the  cases  were  fifteen  years 

««B  MRBlT  and  thirty,  three  between  thirty  and  forty, 

i4Bii  fii^t  fo  w*^"^  sixty,  and  one  was  sixty-five;  the 

age  is  not  specified.     The  left  kidney  was 

■d  tbe  right  in  twelve;   in  one  the  side  is  not 

b  l^rtHB  tfe  defect  w!is  congenital ;  in  three  it  had  been 

tknaogh  destruction  of  the  op|x>sitc  organ  ;  while  in 

wlietber  the  defect  was  congenital  or  acquired. 

a*J  the  ureters  were  always  absent  in  the  congenital 

in  which  the  cause  of  death  is  given,  ten  wen? 

^l^twu  kidneys,  as  has  been  intimated,  may  exist  in  various 

TV  ^na  may  take  plaix*  at  the  two  lower  extremities,  in  the 

4f^  ^  ^pper  bonlcrs.     When  unitctl  at  either  of  the  extremities 

kiJMv  is  the  residt.     This,  indeed,  is  the  most  common 

varieties  as  reg-ards  form.     The  uniting  bond  may  consist 

laggoe,  or.  what  is  more  generally  the  case,  of  true  glandtdar 

Tfci  pmiiSiiiE  rule  is  that  the  kidneys  thus  joined  are  united  at  their 

,  and  have  two  ureters  which  usually  pass  over  in  front  of 

the  connecting  isthmus.     The  two  orgjins  lie 

close  up  to  the  spinal  column,  and  are  dis- 

placetl  downwaril. 

Fig.  2  represents  a  horseshoe  kidney 
taken  from  an  infant  four  months  old,  by 
Dr.  F.  M.  Warner,  at  the  New  York  Infant 
Asylum.  The  child  liad  pcrtu.s.sis  and  died 
in  convulsions.  No  urinary  disturbance  wna 
evident.  "  Horseshoe"  kidneys  were  found 
nine  times  in  fourteen  thousand  three  hiiii- 
dre<l  and  eighteen  autopsies  made  at  St.  Bar- 
tholomew's, Guy's,  Middlesex,  and  Great 
tkiuiri  SttW<  ITo«]»itals,  and  only  one  completely  fused  kidney,  oflier 
kuiLW^nn  r^-l"*'   i"  •"'b'*^  thousand  one  hundred  and  seventy-eight 


r»ai 


||«m«n  lutknt. 


t  y,^  York  M<Hlk-nl  Journul,  1883,  v..l.  xxxvii.  p.  ]71. 
I  i'riii»ry  »nd  Kcniil  Diic*«»,  1872,  Amor,  i-d.,  p.  612. 
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SIZE. 

«  U&rked  ^'a^iation  in  the  size  of  tlie  two  kitlupys  (otherwise  normal)  is 
times  observed,  and  i:»  due,  no  doubt,  to  a  difl'erence  in  the  size  or 
number  of  the  renal  arteries  supplying  each  organ. 

URETERS. 

The  number  and  arrangement  of  the  ureters  arc  subject  also  to  defjartiiri' 
from  the  normal  tyix>.  Fig.  .3  represeut,s  a  double  ureter  of  the  left  kidney, 
found  in  an  infant  at  the  New  York  lufant  Asylum,  the  two  duets  reuniting 
»hout  half  an  inch  above  their  entrance  into  the  bladder.  Three  such  in- 
etaoces  of  anomalous  ureters  were  detected  by  the  house  physician,  Dr. 


Fia.  8. 


Doable  ureter  of  left  kldtier,  IVoni  >  chUd  two  years  oW,  dead  of  bronohltU. 

**^i",  in  about  twenty  sua-essive  autojjsies.  Analogous  eases  have  been 
I'_"l>li»ihtd  by  Sir  Henry  Tlionipf^ou,'  Dr.  Kelly,'  and  Mr.  Wowl,^  and  are 
^•W  hy  Robert.s.'  Occasionally  otic  or  botli  ureters  may  be  jKirtially  or 
""•"pletcly  imjiervious,  either  from  coalescence  of  their  walls,  when  they 

'  Pathological  Tranfactiong,  vol.  vi.  p.  267. 
•Ibid.,  vol.  vli.  p.  261. 

•  Ibid.,  vol.  x\x.  p.  274. 

*  Reynolds's  System  of  Medicine,  vol.  ill.  p.  741. 
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resemble  fibrous  cords,  or  from  tlic  formation  of  constricting  rings  of 
fibrous  tissue. 

POSITION. 

We  have  alrtady  seen  that  abnormalities  of  nuraljer,  shape,  and  size 
of  the  kidney  are  usually  associate!  with  displacement  of  the  organ.  We 
shall  now  speak  more  especially  of  malpositions  of  otherwise  essentially 
normal  kidneys.     They  are  of  two  kinds :  fixevl  ami  movable. 

Fixed  Malpositions. — This  condition  may  be  acquinnl  or  congenital. 
Pressure  of  new  growths  in  the  alxlorainal  cavity  or  enlargement  of  the 
liver  or  other  contiguous  organs  is  sufficient  to  pnsli  one  or  both  kidnevs 
out  of  place  in  various  directions  and  bold  them  thus.  Under  such  cir- 
cumstances thej'  are  very  apt  to  confuse  tlie  diagnosis,  and  in  adult  females 
to  ooniplie-ate  lalxjr. 

Congenital  fixed  malpogUion  of  the  kidney  has  been  not  infri>f|«ently 
olwerved,  and  such  an  organ  is  generally  more  or  less  malformed.  Dis- 
platvment  of  the  large  intestine  and  jieritoneum  is  also  usually  coexistent. 
It  has  Iwcn  noted  that  the  8n|)rareiial  capsnUs  never  follow  the  kidnej-  in 
congenital  displacement,  but  remain  in  tluir  normal  places. 

Examples  of  this  kind  of  malposition  have  l>ecu  described  by  a  number 
of  writers,  and  Roberts'  ha;?  ciiilectetl  from  these  sources  twenty-<jne  «ises 
showing  that  only  one  kidney  was  ever  displacwi,  and  that  in  the  majority 
it  was  the  left, — fifteen  to  six. 

David  Xewman  '  has  contribute*!  a  very  complete  study  of  niaIiM)sitiims' 
of  the  kidney,  and  Dr.  W.  P.  Northnip'  has  descrilKxl  two  cases  of  con- 
genital fixed  mal[>ositions  which  were  discovered  by  him  in  five  hundred 
and  fifty  autopsies  at  the  New  York  Foimdling  .Vsylum.  As  these  ycry 
fully  reprt'scnt  the  anomalies  of  [xtsition,  shape,  vessels,  and  ureters  cliar- 
octeristic  of  this  class,  we  reproduw  tiieir  histories: 

"One  history  will  sen'e  for  Ixith  :  Inilh  were  females  ;  both  three  months 
old  ;  both  inmates  of  tiie  New  Y<irk  Foundling  Asylimi  ;  Iwith  diitl  of 
cht'onic  gn.sln>-inlestin!d  catarrh  in  a  wretchKl  condition  of  emaciation; 
lioth  wen.'  witliout  symptoms  i-eferable  to  the  urinary  tract.  In  one  the 
nmI|K>sition  was  of  tlie  left  kidney.     Both  were  found  in  the  same  mouth. 

'*  MaliKisitions  and  abnormalities  were  as  follows: 

"Oum  I.  (Fig.  4). — Suprarenal  glands  both  in  normal  pteition,  without 
referrnce  to  kidneys. 

"  Kight  kidney  in  normal  jrosition,  its  vessels  of  noi'mal  distribution. 

"  lii'ft  kidney.  Its  sujierior  margin  on  a  level  with  inferior  margin 
of  right,  lying  mostly  in  hollow  of  sacrum,  )>erhaps  one-oighth  extending 
aIhuv  the  prominence.     Kidney  firmly  attache<l  by  ves-sels  and  connective 

•  Reynold*'"  S.vi>t<<m  of  M<>dii:inp,  vol.  iil.  p.  7.38. 

*  (}lit«|r<iw  Mvdicnl  Joumiil,  Ai]|(U»t,  1S8.3. 
^K                           *  AnifHi-uii  Journal  uf  Ob*t«(ric«,  FiibruAry,  1684. 
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from  angle  of  bifurcation 
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"Arterial  Supp/y. — (1 )  Small  i 
of  a4>rta  entering  kidney  {wstertor 
to  ami  to  the  right  of  upjtor  end. 
^2)  Small  arten.'  arising  on  ante- 
rior a^iieirt  of  aorta  and  just  alwve 
the  bifurcation,  wliicli  rt-aclio.s  tlic 
hiluui  after   ]>assing    tlinnigli    a 
groove  on  anterior  surface  of  kid- 
ney.     (3)    Much    larger    artery 
given  ofl'  from  internal  iliac  just 
below  ita  origin  (not  seen  in  cut), 
which  passes  by  a  short   course 
into  the  hilnm. 

"laiw. — One  leaves  the  hi- 
lum  in  the  same  groove  by  wliicli 
Mtcn-  (2)  reaches  it,  pas.ses  under 
the  bifun-ation  of  tlic  aurfa,  and 
joins  the  vena  cava. 

"Urdtr. — Al>out  half  the 
length  of  the  right,  its  arrange- 
ment normal. 

"Owe  //.  (Fig.  5).— Right 
"Incv  in  normal  iwsition,  stir- 
"•Ottnted  by  its  suprarenal  gland. 

"In  each  kidney  there  is  a  double  hilum,  or  two  distinct,  each  .supplied 

with  its  own  arteries,  veins,  and 
ureter. 

"Arteries. — One  gi  ven  off  from 
aorta  just  above  its  bifurcation,  it- 
self bifurcates ;  one  bnincli  going  to 
eacli  hilum.  This  passt*  in  front 
instead  of  behind  the  great  vein. 
'' IViW — (1)  One  from  the 
upper  hilum  going  directly  to  the 
inferior  vena  ctiva.  (2)  Anaimni- 
alous  vein  which  sweeps  up  Irom 
the  iliac  fossa  over  the  kidney, 
receiving  a  branch  from  each 
hilum  and  one  from  surface  of 
kidney. 

"  Left  kidney.  Position  of 
suprarenal  gland  not  noted.  Kid- 
ney is  sittuitctl  onc-lialf  alxive, 
one-half  below  the  prominence  of 
sacrum  in  the  nnxliau  line. 
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ArterieK—{l)  Small,  arises  from  angle  of  bifurcation  of  aorta, 
fH fever  hilum  through  a  deep  groove  on  inner  side  of  kidney  (not  flhowfi 
Ib  cos).  (2)  Moderate-sized,  arising  from  anterior  aspet-t  of  aorta  jnsl 
•bove  its  bifiircation,  itself  bifurfatis,  one  brsuirh  going  to  upper  hilum, 
to  exti«iue  upper  end  of  the  organ.      (3)  Two  small  arteries  given  off 

iataniBl  iliac,  reaching  the  lower  liilum  by  way  of  two  deep  grooves. 
"IVwfc — (1)  Small  vein,  companion  of  urten.-  (2)alx)ve  described,  arisei 
from  twoaourees,  upper  hilum  and  extreme  end  of  the  kidney,  passes  be- 
hind the  aorta,  and  joins  tijc  great  vein  just  above  the  junction  of  tiie  two 
Uiiai's^  ("2)  A  vein  from  lower  liilnm,  winding  around  in  a  deep  groove^ 
ftadft  its  way  to  tlie  vein  of  the  common  iliac." 

MOVABLE   KIDNEYS. 

Mobility  of  the  kidney,  like  the  anomaly  just  described,  may  be  either 
fiiital  or  acquired. 

The  former  are  extremely  rare,  and  are  usually  caused  by  some  abnor- 
'  auklity  of  the  jjeritoneum  in  its  relations  to  the  organ,  and  irregularity  of 
the  \"as».'ular  csonnections.  j 

FivOATiNO  Kidney. — The  onlinary  movable,  or  floating,  kidnev  is' 
nuieh  more  common  tlian  is  generally  i*ec(^nized.  But  whether  it  is  acquired 
or  oi>ngeuital,  it  seems  to  me,  is  not  always  easy  to  determine.  For  its  ex* 
istonw  may  not  give  rise  to  any  symptoms,  and  may  be  discovered  only  at^ 
the  autopsy.  The  old  writers  were  evidently  aware  of  this  condition,  but 
gsve  no  comprehensive  accounts  of  it.  Within  the  la.st  thirty  years,  how- 
tver,  there  have  Ix-en  many  contributions  to  the  subject,  and  the  latesft 
MUthors  all  prove  that  floating  kidney  is  not  a  very  rare  anomaly.'  i 

Kroni  seventy  cases  cdlleeteil  by  Rolwrts.  a  nunilxT  of  which  were  his; 
own,  lie  makes  the  following  analysis,  which,  we  may  say,  is  in  accoi"d  with] 
that  of  all  authorities.  Of  these  seventy  cases  sixty-one  were  women  and' 
nine  were  men.  As  regards  the  kidney  affected,  sixty-five  ca.ses  only  are 
available :  in  forty-two  it  was  the  right,  in  nine  the  left,  and  in  fourteea 
both.  The  ages  were  from  si.xteen  to  si.xty-five,  and  the  greatest  number 
b«'twecn  twenty-five  and  forty. 

Btioloery. — In  endeavoring  to  explain  the  cause  of  floating  kidney 
iM'vrral  piausilile  views  have  become  classical.  Cruveilhier  considered 
tiglit-hu'ing  to  be  a  frcfjuent  cause  of  displacement  of  the  right  kidney,  on 
mximnt  of  the  dis[>lacemcnt  of  the  ribs  and  liver  thus  induced.  But,  though 
this  jKTnicious  practice  may  be  held  accountable  for  some  instances,  and 
thongli  the  great  majority  of  ca.^s  m-cur  among  women,  this  is  not  an  all- 
snllirient  rcjison.  For  it  is  among  females  of  the  middle  and  lower,  or 
laboring,  classes  where  the  displacement  is  most  frequently  encountered, — 
in  those  who  bear  the  most  children  and  do  not  wear  stays.     Most  writers 


I  A  comprehensive  account  of  the  literature  of  this  iubjcct  is  given  by  Rob«rtt  ia 
licyuolJt'a  System  uf  Medicine,  vol.  Hi.  p.  737. 
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liv  great  etnas  iipou  the  influence  of  preguancy,  and  point  to  the  fact  that 
the  majority  of  wises  occur,  in  the  first  place,  in  women,  and,  setondly,  in 
tliHB  at  the  child-lnjarinp;  jwritKls.  Accidents  of  various  kinds,  too,  are 
thooghl  sufficient  to  account  for  a  certain  numlx'r  of  rases,  such  as  heavy 
Wk,  blows  upon  the  ahdomen,  etc.  Among  other  causes  are  emaciation, 
with  aWrjition  of  the  fut  about  the  kidney,  and  cnnscquciit  weakening  of 

attachments ;  general  relaxed  conditiou  of  the  walls  of  the  alxlunicn,  as 
either  of  frequent  pn.'gnancica  or  of  constitutioual  vice ;  and,  finally, 
IVrqiict'  believes  that  the  assfK'ijited  congestion  of  the  kidneys  recurring  at 
aril  menstrual  periinl  frofiucntly  determines  their  mobility  in  women.  It 
HmA  known  that  Btirh  coMgesstidii  does  take  place,  although  Dr.  Rulierts* 
firtinil  increase  of  Hensitivenes?  and  apparent  increase  of  size  during  men- 
■nalion  in  a  patient  whose  movable  kidney  he  was  ejisily  able  to  gi-asp. 

Bearing  u|K»n  this  |»oirit  of  etiologj-,  the  dwluctionsof  Dr.  David  Drum- 
nwod,' which  are  contained  in  a  very  recent  and  timely  article,  are  of  dwidcti 
nifc  This  author  narrates  thirty-one  cases,  all  of  which  came  under  his 
Wt  olwervation,  and  in  which  he  was  unmistakably  able  to  diagnose 
■nvabie  kidney.  (But  he  is  careful  to  say  that  he  does  not  regard  every 
Wan-  which  presents  a  certain  degree  of  mobility  as  a  "  floating  ki<lney," 
'■ploying  the  term  to  denote  a  ctuiditiou  of  true  mesonepliron, — which  he 
Wievw  to  be  very  rai-e.)  Of  these  thirty-one  ca-ses  twenty-five  were 
I,  four  men,  and  two  children,  Ixith  girls.  -  The  ages  of  the  females 
from  sixty-six  to  ten,  of  the  men  from  fifty-six  to  twenty-three. 
^ijlewi  of  the  women  hat!  borne  children,  nine  had  not.  Of  the  sixteen 
niiiiJMTs  nine  had  three  or  less  than  that  numlwr  of  children,  and  only  five 
W  large  families.  In  eleven  of  the  thirty-one  nises  there  was  decided 
*<iBBtion.  But  the  author  very  a])tly  R'marks  that  the  emaciation  may 
Mvc  «ircceede<l  (and  probably  did)  the  nervous  and  digestive  disorders  so 
t^ninionly  a.*»f)ciatefl  with  the  displacement.  Of  this  series  the  right  kid- 
•ii'.v  wxg  atfected  in  fourtwii  instances,  the  left  in  two,  and  both  in  fifteen, 
'inally.  Dr.  DrumnKiud  thinks  that  movable  kidney  is  usually  associated, 
"illHint  doubt,  with  a  congenitnlly  rclaxwl  condition  of  the  peritoneal  at- 
'*'limpiits,  and  that  the  final  disphuvinent  is  determintHl  by  any  of  the 
^'Wkhis  pauses  generally  enimieratt^l,  together  with  another  which  he  would 
''"phasia.", — viz.,  violent  descent  of  the  diaphragm,  as  in  vomiting,  sudden 
I'livsical  exertions,  and  asthmatic  attacks. 

Bymptoms. — The  symptoms  are  iMiin,  dragging,  burning,  and  lanci- 
""'"?.  generally  referable  to  the  region  of  the  displacetl  kidney,  ami 
"xlmliiii;  from  the  back  through  the  abdomen,  the  groin,  and  duwn  the 
""L'li  ami  leg.  Then-  are  fre(|ncnt  attacks  of  headache,  and  marked  liypo- 
dxHiiirin  is  common.    Disorders  of  digestion  are  very  prominent  symptoms, 


'Qu(i(»d  hy  Faptre,  Pruoticf  of  Mt-dioine,  vol.  ii.  p.  621. 

'  Ki'vnolds'*  System  of  Medicine,  loc.  cit. 

'Cliuiciil  Ajpocti  of  Muvuble  Kidney,  Lancet,  Janunrj-  11,  1890,  p.  66  ei  &eq. 
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herself  to  be  suiferlng  eithei 

m."     Ill  this  the  doctor  toe 

iakETiuitteDt  attacks  of  hietuaturii 

kidiK-y  iudiKH.Kl  liy  twisting  of  the 

ion  of  urine,  from  twisting 

18. 

on  and  aggravatcxl  bv  exertion. 

r»k  Of  ride  with  any  degree  of  conjfort. 

and  tlie  bowels  are  frequently  di»- 

mueus,  and  tliei-e  is,  indtxxl,  every 

ofBurii.     Movable  kidney,  I  am  sure,  ic 

disorders  relating  to  the  tone  of  the 

kjlnys  marked  aiKJuminnl  pulsation,  and 

Ibuud  the  condition  with  aneurism. 

jmJ  fistures  just  enumeratitl  shonhl  prompt 

IB  mind.     Other  evidences  mv  discoverttl 

«l'  the  patient.     Absence  of  the  kidnev 

a  4igH  hollowing  of  the  lumbar  region,  and 

hr  lTiu|ianitic  note  where  naturally  it  shotdd  Ix 

the  ki<lney,  acconling  to  the  degree  of 

W  th^  abdominal  walls,  may  be  felt  as  a  reni- 

■  ^  alidominal  cavity,  generally  just  Ixlow  the 

oMKides  with  that  of  Druiuniaud,  timt  tiic  sim- 

to  detect  a  movable  kidney  is  for  tiie  (uitient 

UDiVverctl  and  nla.xiHl.     The  physician  then, 

ilr, places  his  leA  liand  ixnuatti  tiie  twelfth  rib, on 

tbe  right  oppiiees  it  by  pressing  down  u|)on  the 

I,  beneath  the  arch  oi'  the  ribs.     Then  ask  tlte 

iiCknadi,  and,  as  she  does  so,  gently  relax  your  pressure 

-»i^  kidney  to  slij)  downwaixl  l)etw(.>en  your  two  hands, 

^  \Aace,  you  will  almost  certainly  detect  the  movable 

^  do>m  with  the  movements  of  respiration.     The  ot 

Msniiued. 

__JI^  tivatmeut  of  movable  kidney  is  cither  palliativ»4 

coostats  principally  in  attention  to  the  <lys|)fptic  sym|v- 

baJth.     Many  jiatients  are  relicvetl  by  liandagi-s  and 

din«oe(«d  in  replacing,  in  a  measure  at  least,  the  displa(-<<«l 

rain  or  blo<j<ly  urine    makes  its  ap|M-aran<-e,   the 

MgtUK  must  be  nssume«l  and  maintained  until  these  sym^rtoms 

TW  wdkul  treatment  consists  in  surgical  interference  with^ 

permanent  replacement  by  means  of  sutures  or 
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ALBUMINURIA  IN  CHILDREN. 

By  JAMES  TYSON,  M.D. 


'Al.BrMiXPRiA  in  children  may  be  produoKl  by  the  following  causes : 
I.  Bright's  disease.  II.  Adniixtuif  of  pus  due  to  suppuration  in  any  part 
of  tho  gtrnito-urinarj-  trat-t.  III.  Hieniaturia  ami  luumitglobinuria.  IV. 
Oiyluriu.  V.  In  very  rare  cases  albuminuria  may  be  tauswl  by  pressure 
"11  the  renal  veins  by  tumors  or  perinephritie  iuflamniatioD  and  aliscess. 
VI,  .\Il)umiiiuria  may  be  vvilbout  appareut  cause,  when  it  is  calktl  func- 
tiiMiaJ  albuniiuuria,  or,  in  cbildren,  in  consetjueuce  of  the  fact  that  it  is  most 
(wquent  betweeu  the  ages  of  nine  and  eighteen,  tlie  albuminuria  of  adolcs- 

I.   BRIGHT'S   DISEASE. 

This  common  cause  of  albuminuria  is  considered  under  its  appropriate 
kading  in  the  article  by  Dr.  Goodhart. 

II.  SUPPURATION. 

Pus  from  the  urethra  is  a  very  rare  source  of  all.)uminuria  in  children, 
"itii  adolescence  in  boys  comes  the  possibility  of  gnnorrlinpa,  while  puru- 
™  iuflammation  from  meelianical  and  fhcniical  tanscs  may  also  otvur. 
'n  girls  at  an  early  age  rape  is  a  possible  rause  of  gonorrhrea,  as  well  as 
"lociilalion  from  a  jMireut.  Caillfi  has  seen  a  tase  of  such  inoculation  in  an 
infant  five  montlis  old. 

Lc'Ucorrha'a  independent  of  specific  cause  is  sometimes  found  in  quite 
ymiiig  girls,  even  in(lint.s,  and  <'iimparativcly  fr«[iicntly  in  children  three 
'"  81'von  years  old  and  olden  The  cause  in  these  cases  is  not  always 
(toily  ascertained,  but  the  condition  is  generally  observed  in  young  girls 
*ii(i  are  anwrnic  and  have  pale,  soft  skins, — who  arc,  in  a  word,  scrofu- 
I1JII8,  The  iuditations  of  treatment  in  such  cases  are  to  build  up  the  gen- 
""1  litvltfa  of  the  little   patient  by  the  use  of  nutritive  food,  hygiene, 

sially  Iwthing,  etnl-liver  oil,  and  chalybesites  and  arsenic.  These  may 
•itlwl  by  the  use  of  astringent  washes,  which,  as  a  rule,  .should  be  of  the 
""niiiest  character. 

•Vftcr  the  urethra  in  the  male  and  the  vidvo-vagina  in  the  female,  the 
'""'it  wuroe  of  albumin  from  this  cause  is  the  bladder.  Inflanimatinn  of  the 
"wider  from  other  causes  than  stone  is  not  very  infre<pient  in  young  chil- 
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dreii,  and  c>si)ecially  iu  young  girls;  but  tl>e  most  frequent  cause  of  such 
inflammation  is  stone  in  the  bladder.  Inflammation  of  the  bhidder  by  these 
causes  is  recognized  by  symptoms  detailed  in  tlieir  approj)riate  place.  But 
oo  case  of  this  kiud  should  be  decided  without  the  sounding  of  the  bladder, 
and  in  tlio  ea.'se  of  the  female  the  urethra  should  be  dilated  by  Simon's 
dilators  and  the  bladder  explored  by  the  finger.  This  exploration  should 
be  practised  much  more  frccjuently  than  it  is  at  the  present  day. 

Ascending  the  urinary  tract,  the  kidney  and  its  |x>lvis  Ix-come  the  next 
seat  of  the  source  of  pus.  M'hcn  they  are  associated  in  the  inflammator}' 
protxiss,  the  term  pyonepliritis  is  applied.  This  association  iximmunly  exists, 
aud,  indee<l,  it  is  not  often  easy  to  differentiate  tiie  two  pnx'esses  when  they 
occur  separately,  and  to  lie  able  to  say  that  the  inflanimation  is  confined 
to  one  or  the  other.  The  causfs  of  such  inflammation  are  obstruction  any- 
where in  the  urinary  tract  from  its  beginning  at  the  end  uf  the  urethra  up 
to  the  pelvis  itself,  stone  in  the  kidney,  tulx>rctiIosis  of  the  kidney,  aud 
j»crinej)liritic  abscess  invading  the  kidney  fivm  without.  Frequently  the 
inflammation  is  an  ascending  one,  stai'tiug  from  the  bladder.  Malignant 
diseases  of  the  kidney,  inehuling  sarcoma  aud  carcinoma,  are  also  rare  causes 
of  pus  in  the  urine.  Pyonephn»»is  is  the  term  appliwl  to  a  cMillection  of 
pus  in  tile  kidney  the  result  of  pyouephritis,  by  whatever  cause  produced. 
Calculous  pyonephrosis  is  due  to  impacted  stone,  prolmbly  its  most  fre<juent 
cause  it)  childirn.  TuIktcuIous  or  scrofulous  pyonejtlirosis  is  due  to  tuber- 
cular infiltration  eommcueing  in  the  renal  papilla?  and  extending  thence  in 
b<itli  dirwtions,  into  the  kidney  and  downward  inlo  the  pelvis  and  ureter. 
The  new  formation  rapidly  undergtKS  fatty  metamorphosis  and  caseation 
arcom|»!ini«l  l»y  suppunitiun.  These  will  all  be  descriljed  under  their  aj>- 
propriafc  headings,  as  w<'ll  as  the  various  forms  of  tumor  wliich  affect  the 
kidney,  ahliough  tliese  latter  are  rarely  attcndetl  with  supimration.  They 
may  also  cause  small  albnmiuuria  by  jircssure  upon  tlie  renal  veins. 

It  is  scarcely  in  roy  province  tt»  consider  the  means  of  determining  the 
exact  soURie  of  the  pus  in  a  given  specimen  of  purulent  urine,  but  I  will 
merely  mention,  in  passing,  the  case  of  an  ailult  male  extending  over  four 
years,  during  the  last  three  of  which  he  was  under  my  own  care,  where 
from  the  U-ginning  frequent  micturition  was  a  most  annoying  symptom 
and  regaiih-*!  as  evidence  of  bladder-involvement,  and  where  the  autopsy 
revcalinl  a  tulten^ulons  kidney,  but  a  bladder  perfectly  smijoth  and  free  from 
Inben-tdar  disease  or  inflammation  from  any  cause ;  also  a  second  case 
treat*'*]  for  months  as  a  bladder-i-ase  by  a  distinguished  surgeon  l>ecause 
ui'  an  irritable  bladder,  where  suljsequeutly  a  successful  uephro-Iithotoiu' 
relieved  all  the  symptoms. 

III.    II-KMATURIA   AXD   H-BMOOLOBTNrRIA. 

Hismaturia  a.s  a  cause  of  all>uminuria  may  be  recognized  by  the  naked 
I'Vi*  wIh'U  till'  blofxl  is  suffi<MentIy  abundant,  or  by  the  microsK-opic  re«>ogni- 
tlou  of  iIk'  led  bio<KlHlisks  in  doubtful  cases.     Hematuria  occurs  in  acute 
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nephritis,  where  tlie  axnouut  of  blofxl  is  usually  small,  giving  rise  only  to 


urir 


brijjbtt'r  tint 


alkali 


* 
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the  well-kuowTi  smoky  hue  in  i 
urine.  lu  either  event  it  is  best  to  decide  tlie  question  by  the  use  of  the 
microsoope.  In  chronic  nephritis  there  is  sometimes  very  trifling  hsema- 
turis.  Hsematuriu  is  frofiueutly  the  result  of  iiijiiry  to  the  kidney, — trau- 
nutii' littsmaturiu.  It  (x-curs  also  m  a  result  of  gravel  or  stone  in  the  kid- 
ney. It  is  one  of  the  commonest  symptoms  in  tubercular  disea.se  of  the 
kiduev,  especially  when  the  organ  begins  to  break  down,  although  it  is  not 
cuufiuwl  to  this  stage  and  small  omouuts  of  bh.iod  may  iKx:ur  iu  various  stages 
of  tuberculosis.  Carcinoma  and  sarcouui  are  sometimes  associated  with 
tuFmaturia.  Stone  imj)aett<l  anywhere  iu  the  ureter  between  the  pelvis  and 
the  lilailder  or  contained  iu  the  bladder  itself  may  be  a  cause  of  hiematuria. 
lojurics  to  the  bladder  may,  of  course,  cause  hematuria.  Morbid  growths 
iu  the  bladders  of  children  are  exceetlingly  rare,  and  are  thea^lbre  very 
unlikfly  causes  of  haematuria,  but  wiien  albuminuria  is  thus  eatiscil  it  is  a 
true  iia'Uiaturia.  Cystitis  from  any  cause  may  be  so  severe  as  to  be  attended 
Ity  htanorrhage.  Among  the  causes  of  htematuria  iu  children  producing 
jibuminiiria  must  not  1m>  forgotten  the  malarial  poisou,  although  this  form 
is  much  more  rare  in  children  than  in  adults.  A  very  interesting  i%so  of 
this  form  of  ha?maturia,  closely  simulating  stone  iu  the  bladder,  iu  a  boy 
"f  seven,  is  rejwrted  by  Dr.  Mollof,  of  yo|)hia,  Bulgaria.' 

Purpura  and  that  singulai-  constitutional  tendency  to  bleeil  known  as 
'MBKiphilia  must  \)e  included  amcmg  the  causes  of  luematuria.     The  latter 
B  often  hereditary. 

The  question  of  the  source  of  btotjd  in  urine  is  a  very  im|>i>rtant  one 
iweliminary  to  treatment.  The  only  infallible  sign  that  bhxKl  iu  the  urine 
WOtts  from  the  kidney  is  the  presence  of  blood-casts, — casts  of  the  urinifer- 
ws  tubules  composed  of  coagulated  blood  or  of  fibrin  to  which  blood-disks 
W' adliereut ;  or  the  long  worm-like  moulds  of  the  ureter  which  are  occa- 
"•onally  discharged  where  the  hemorrhage  is  free,  sometimes  with  extreme 
*licky  jiain.  With  the  latter  exception,  the  bloml  from  the  kidney  is  more 
1>t  to  be  intimately  admixwl  witii  the  urine  and  is  less  commouly  pa.sse<I  in 
<'<t«,  while  clots  are  com|)aratively  common  when  the  hemorrhage  is  from 
tlic  bladder.  Here  also,  however,  quantity  has  much  to  do  with  the  st;ite 
*'  tlie  blood  :  if  the  quantity  Ik-  small  thert^  are  not  likely  to  l»e  clots,  even 
*ith  hemorrhage  into  the  bladder.  The  pos.sible  admixture  with  urine  of 
Oi'nittnml  blood  has  only  to  Ije  mentioruHl  in  passing. 

Hiemoglobimiria  differs  from  lixMuaturia  iu  the  absence  of  c<.trpuscles, 
*«ilethe  coloring- matter  resulting  from  their  disintegration  contributes  the 
ii8Ual  red  color  of  bltKxl  to  the  urine.  Where  there  is  any  doubt  as  to 
*hethep  this  coloring-matter  is  hiemoglobiu,  chenu"cal  tests  must,  of  course, 
•*  Used,  as  there  is  no  corpuscle  present  to  rec(.)gnize  with  the  microscope. 

'  Hiil(;nriiin  bi-weekW  Meditziiuki-Prcglei,  yua,  1  and  2,  1889;  ulto  Provincial  Med- 

Wjuurnul,  Junt  1,  1889. 
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The  simplest  test  is  Heller's,  i)crformed  by  heating  the  urine  in  a  test-tuln? 
with  sodieur  potassic  hvdmte.  The  hffimatin  is  precipitated  with  the  phos- 
phates, giving  to  tlie  latter  a  very  eliaracteristic  blood-re<l  color.  Or  the 
BjKx^roseope  may  be  used,  or  Teiehmann's  hsemin  crj'stals  may  be  made.' 

The  term  hH?niog1«biiiiiria  siiotild  Ik?  restricteiJ  to  those  cases  of  haemo- 
globinuria  in  which  the  luvmoglobin  comes  directly  from  the  blrj^ad,  fur 
it  is  to  be  remembered  that  in  certain  eases  of  apparent  htemoglobinnria 
the  red  blorKl-corptm'les  under<;o  destrtirtion  ver)'  soon  af\er  the  urine  has 
been  |)assed,  and,  if  microscopic  cxiimiuatiou  were  made  at  the  moment  of 
passing,  bI()od-<lisks  would  be  found  present.  Amuioniaeal  alkaline  urine 
quickly  dissolves  reil  bl<Kxl-tlisks.  The  most  Ciinimon  (-ause  of  hienn>glo- 
binuria  is  malaria.  It  must  Ik?  admitti>d,  however,  that  laitli  hn?niatura 
and  lijemogloliiiiuria  sometimes  occur  without  discoverable  cause,  when  they 
are  called  "  idioiwithic."  Hwmi»globinuria  has  been  exiKrimentally  prt»- 
duced  by  the  intrcKluction  of  jwisonous  sul)Stanc<>s  into  the  blood,  and  it  is 
presuniiible  that  whatever  ageut  causes  the  condition  enters  the  blood  and 
dissolves  the  oori)uscle9,  either  in  the  vessels  or  at  the  moment  the  blo«xl  is 
discharged  from  tJiem. 

Treatment. — The  treatment  of  hematuria  and  of  hiemoglobinuria  is 
identical.  In  this  connectiou  will  be  c<jn.siderc<l  only  the  treatment  of  mala- 
rial hicmatiiria  and  htemoglobinuriaaiid  so-callrxl  idiopathic  lin?maturia  and 
hienu.)gIobinuria.  The  rcnjcdy  jxtr  ej:crllvncc  for  nuiliirial  htcmaturia  and 
hiemoglobiiuiria  is  quinine,  which  is  given  in  ai>}>ropriatc  anti-malarial 
doses,  although,  in  consei|uence  of  the  conijKirative  harmlessncss  of  the 
drug,  and,  esiiecially  in  southern  climates,  the  dangerous  character  of  the 
disca^,  full  doses  should  l»e  given  at  once.  It  is  to  be  rememl)crcd,  too, 
that  children  Ijear  lai^  doses  of  quinine  with  immunity.  If  the  ha?ma- 
turia  and  the  htenioglobinuna  are  paroxysmal,  the  full  quantity  should  be 
given,  so  as  to  anticijwte  suHicienlly  llie  exjH-ctcd  onset.  As  deterniinc<l  l>y 
the  age,  ten,  fifteen,  or  t\venty  grains  may  be  thus  given,  appropriately 
dividc<l.  Where,  however,  the  hajmaturia  is  cf)ntinuous,  as  it  often  is,  even 
when  malaria  is  its  <"ause,  the  quinine  may  Iw  administered  in  doses  of  from 
one  to  three  grains  every  three  hours,  according  to  the  age  of  the  child, 
until  the  ha;maturia  ceases  or  there  is  ri-ason  to  believe  that  tiie  remixly  is 
inefl'ectual.  If  quinine  alone  is  insufficient,  it  should  be  cotnbiniil  with  other 
treatment  of  malaria,  espwially  arsenic  and  iron,  the  latter  co-operating  as 
an  astringent.  Tuqx-ntine  has  Ikh-u  strongly  recommendetl  by  some  of  the 
writers  in  the  southern  part  of  the  United  States.    Cases  which  do  not  yield 
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'  Filter  nut  the  earthy  phnephates  us  above  precipitated,  place  r  small  portion  on  a  glaa* 
ilide,  dn,'  carefully,  and  thorouf^hly  mix  with  the  dried  phosphntp  a  minute  granule  of  onin- 
inon  Halt.  The  exitws  of  wilt  i»  then  rcraoved,  the  mixture  covered  willi  n  thin  k1ii"ii  cov«r, 
«  hnir  interposed,  and  n  drop  or  two  of  f;laciHl  acetic  acid  allowttl  to  pa»«  under.  The  >|id«i 
i^  tlirn  earr'fully  warmed  until  bubble*  l)ecin  to  make  their  appearuncc.  After  ti>oling, 
if  bl'Mid-colorini;  riintliT  is  pn->H-Mt,  prismatic  hipmin  crystals  arc  easily  ttxi-ignizablc  with  • 
power  uf  tlin'e  hundred  diunieter*. 
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t<itiu>  above  treatment  may  be  regarded  as  siitFering  from  idiopatic  lijema- 
torii  aud  hiemoglobiniiria.  By  far  the  liest  nuiuxlies  for  these  are  the 
natural  mineral  watere,  as  th<j8e  of  Rwkbrid^i'  Aliiiu  Siiriuj.'s,  the  Bath 
Ainm  Springs,  or  the  Walhiwhatoola  Alum  SjH-in^T^, — all  in  Virginia, 
D&A.  I  have  seen  almcjst  magical  results  from  the  use  of  these  waters  in 
otherwise  intractable.  Other  astringents  may  also  be  used,  as  gallie 
llnfive-  to  ten-grain  dosi-s  four  timi-s  a  day,  or  iterriidphatc  of  iron  iu 
"oe-eightJi-  to  half-grain  doses.  Ergot  maj-  also  be  used  for  its  action  on 
tlic  musnilar  cuat  of  the  arteries.  By  far  the  best  iin>|mration  is  the  fluid 
rxtnd,  in  doses  of  from  five  minims  to  half  a  Hiiidmehm,  according  to  age. 


IV.    CHYLURIA. 

This  term  is  applie<l  to  that  condition  of  the  urine  in  which  the  Cfmstit- 
aenttiif  pliyle  are  present.  It  can  only  occur  as  a  iTsuIt  of  leakage  of  t-byle 
fiwn  a  ruptured  lymph-vessel  into  the  urinary  tract,  most  likely  into  the 
liWdw  or  jjelvis  of  the  kidney,     Such  rupture  is  the  ifsult  of  obstruction 

IiiMiiicor  more  of  the  branches  of  the  thurjcic  tluct.  One  of  the  iK-st  rectig- 
uiwd  causes  of  such  obstruction  is  the  filaria  Baucrofti  or  its  embr)'oj*  but 
woacs  of  cbyluria  are  not  by  any  means  due  to  the  filaria.  The  term 
fnwfifl  is  applied  to  such  chyhiria,  while  the  term  non-jjaraHitic  is  apiilied 
'tollMBXBses  where  the  oiislructiou  is  due  to  some  other  «uis«^'.  The  larval 
filaria  w  fre<|uently  found  in  the  blood.  In  ehyluria  then^  is  found,  in 
•>i«litioD  to  albumin,  the  molecular  base  of  the  chyle,  which  gives  ibe  most 
Wfiking  physical  feature  to  the  urine,  its  milkiuess.  Acconliug  to  tbi'  fjuau- 
Wyof  tliis  present  the  urine  exhibits  every  degree  of  diminished  traus- 
from  a  slight  turbidity  to  a  total  opacity.  If  the  flit  is  abundant 
ion  the  surface  of  the  urine  like  cream,  and  it  may  be  dissolved  out 
•Tfther.  Considerable  blood  is  oflcn  present,  imparting  a  reddish  tinge 
^chylous  urine.  The  effeds  of  ehyluria  may  Im?  either  none  at  all,  or 
'p*lual  loss  of  strength  of  the  patient,  pn»|)ortionate  to  the  amount  of 
tli)le  lost. 

Treatment. — The  e^-ident  indication  for  trentmcnt  for  ehyluria  is  rest 
'"  'I'l.  It  frequently  hapiM^ns  that  ehyluria  disa|>[>cars  the  moment  the 
|itiont  is  plactxl  in  Ix-d.  Beyond  this  no  effeftive  treatment  is  known. 
Till'  uundition  is  of  itself  oflen  intermiHent.  Various  devicts  have  Im'cu 
111  liifTi'rpnt  times  suggesteil  for  pnKluciiig  |)rcssnr('  iijioii  the  cliyle-vessi'l."?, 
""•I  llius  closing  the  leaking  orifices,  but  it  is  exccwliugly  doid>tfid  whether 
wis  treatment  is  of  any  avail.     Seheube  suggests  the  use-  of  picronitrate  of 

't)te  adult  fllnria,  or  filnria  Bancrofli,  is  a  threail-worm  ihree  or  four  inches  long, 

•"*!>•  fuiind  in  m»n.     The  wriu^r  hn«  seen  n  bpnutiful  livinc  spocimon  flimtint;  in  the  anttv 

""^  cliunber  of  the  eye  of  the  hone.     It  will  Iw  notctt  thiit  it  is  of  considerable  size  and 

■"I  eirily  ohftrurt  the  Vfissi-ls.    The  embryo,  on  the  other  hand,  often,  but  not  always,  found 

'"jTat  nutubrrs  in  the  hliMxJ,  especially  at  night,  and  ix'casinnnlly  in  the  urine,  is  a  micro- 

I  *")»f  cT«»tun»  fr<ini  one-hundrt'dth  to  one-eightieth  of  an  inch  lung,  and  about  one-lhree- 

dth  of  nti  inch  in  diameter. 
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■saf  fi«B  three  (o  ten  grains,  in  pills  or  capsules,  iLrec  or 
'. — «■  vbal  principle  I  am  unable  to  say. 


T.    MORBID  GROWTHS. 
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m  m-  Ae  irsult  of  pressure  by  morbid  growths  requirw* 
la  addition  to  sarcoma,  rani  noma,  rhalxlomyoma,  and 
of  aoriMd   growth   thus  acting,  sliuukl   be  mcutioneil 


ALBUMINURIA,  OR  ALBUMINURIA  OF  ADO- 
LESCENCE. 

iotercsting  form  of  albuminnria,  next  to  that  of  Brigli 

nlbumiuuria  of  a(Iolcs<cnfc.     By  this  is  meant  ; 

origin,  fiirtiier  characterized  by  the  absence  of  casts 

of  Briglit's  disea.se,  or  indeed  of  any  di.seajie,  as  its 

ly  perfect  health.     It  i.s  much  more  common  in  boys 

TW  amount  of  albumin  in  these  cases  varies  greatly.    Som^- 

amountiiig  to  half  the  bulk  <if  urine  testc<l,  but  more 

^  1l  iwliufi  iu  amount  or  very  small.     It  is  also  grc<atly  influ- 

^^KMHCBBr«&    Thus,  it  is  apt  to  be  increased  by  the  ingestion 

»y<tally  by  fatigue,  and  it  is  almost  always  entirely  absent. 

■tftnii^  returning  with  the  resumption  of  musctdar  artiv' 

lis  taken  or  not.     The  most  important  injunction  in  tli 

«tlki»  ivrm  of  albuminuria  is  a  careful  and  exhaustive  exam- 

^  ij^ anM  fiir  casta,  for  shoidd  one  fail  to  find  them  when  they 

a  awet  serious  error  in  diagnosis  results.     All  attem])ts 

of  albnminuria  must  be  based  on  sj>eculation.     Careful 

■;  Imk  to  the  suggestion  tliiit   it  may  not  be  so  much  the 

4f  AlHCMMBt  of  the  circulation  of  the  kidney  as  a  defi>ct  in  the 

^ij^  allHmun  in  tlie  blood  due  to  mal-assimilation,  in  conse- 

^if^^ji^  ^keln-t  it  transudes  through  the  ves.sel-walls.    In  structural 

baod,  there  is  a  hinderancc  to  the  movement  of  the 

l^^dn^,  and  from  this  cause  a  transudation  of  the  albu- 

^.^     I'd  to  the  present  time,  however,  no  chemical  researf.du>9 

(»  dis«>ver  a  difference  in  the  composition  of  the  albumin 

iImw  cHTVMtustanccs.      Functional    albuminuria  is  by   no 

t»  fItiWIbood. 

— Havinc  omv  recognized  this  form  of  albuminuria  in  a 
^^akaM  k»  »*»  management  ?     First  and  foremost  is  the  <lict,  and 
v^  ^H^^  it  is  to  settle.     A  growing  child  .should  not  be  too 
«J  in  the  qtnintity  of  food,  but  care  shoidil  Im'  taken  that  it  Ix' 
f^Muartcr  ami  most  easily  digcste«l.     Milk  is  conspicuously 
jl  jj  f^\v  dtgrstt^,  and  shoidd  be  frei^ly  allowed.    Nor  should 
<U^  t*  excluded  from  the  diit  of  such  a  child.     At  the  xtvn 
^.^M  be  cwn'isc<l  not  to  iK-rmit  the  too  free  use  of  meat  urn 
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of  other  albuminous  foods,  such  as  eggs.  Too  free  eating  should  also  be 
svoided  at  the  evening  meal,  which  should  Ik?  of  a  simple  character. 
For  a  child  "bread  and  milk"  is  a  typically  suitable  evening  meal.  Of 
equal  importance  is  the  regulation  of  tlie  amount  of  muscular  exercise. 
Over-<>xertion  and  extreme  fatigue  should  Ije  avoided,  and  competing  in 
l^kletir  sports  should  bo  prohil)itc<l,  because  here  not  only  is  the  exertion 
•ewive  bnt  there  is  also  no  power  to  regulate  it.  Young  girls  during  the 
ertablishraent  of  menstruation  should  be  put  to  bed.  On  the  other  hand, 
(itil-(I()fir  life  is  imp<jrtant  for  both  sexes.  It  is  to  lie  remembered  that 
boys  and  girls  with  tnic  functional  albuminuria  are  not  ill,  but  are  in  a 
ftal*  which  may  easily  be  converted  into  illness,  and,  while  they  require  to 
be  waN'lied,  they  are  not  to  be  treated  as  invalids.  Medicines  are,  therefore, 
rarwly  needed  except  to  meet  symptoms,  Antemia  re^juircs  to  be  treated 
»itb  iron  in  small  doses, — only  such  as  can  be  assimilated  :  all  over  this  is 
fill,  as  it  is  not  absorbed,  btit,  remaining  in  the  alimentary  canal,  acta 
•  M  astringent,  cfmstipatcs,  and  otherwi.se  deranges  digestion.  It  is  ira- 
p<»ii)le  to  direct  definite  doses,  because  they  must  vary  with  the  age  of  the 
child,  Imt  even  with  girls  and  boys  of  eighteen  a  fluidrachm  of  the  well- 
known  Basham's  mixture  of  acetate  of  iron  is  quite  ennugh.  It  should 
iurtbiT  Ijc  freely  diluted,  a.s  its  absorption  is  tlius  favored  and  the  astringent 
(flitt  diminished.  As  a  rule,  too,  the  vegetable  salts  of  iron  are  by  far  the 
l*st,  because  they  are  more  easily  assimilated.  Such  are  the  citrate,  tartrate, 
•nd  tnalftte  of  inm,  in  doses  of  from  lialf  a  grain  or  less  to  two  grains.  In 
giHsat  all  disposed  to  chlorosis,  arsenic  is  a  valuable  addition,  in  the  shape 
of  Fowler's  solution  or  arsenious  acid.  The  well-known  Bland's  pills  of 
Ofbonale  of  iron  are  useful,  but  I  doubt  whether  they  are  any  more  efficient 
'Wthe  freshly-made  pills  of  the  same  substance. 
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Thk  term  Blight's  disease  has  now  for  so  long  a  period  occupied  a 
^^^^cubell  position  that,  although  it  is  an  interesting  subject  of  study  to 
:v».Y  v>ut  trvmi  a  utilitarian  point  of  view  the  development  of  this  as  of 
<r\v(-^  v>tht>r  progressive  advance  in  medicine,  there  is  little  need  to  occupy 
v.ttt*.'  a«frv»  either  in  a  history  or  in  a  definition  of  the  malady. 

Nt'vvrtheless,  as  regards  the  latter  I  will  say  thus  much,  that,  excepting 
«N<^1!«^  which  will  not  concern  us,  any  inflammation  that  attacks  the  se- 
v'«\'<tu^  stnu'turc  of  the  icidncy,  whether  that  inflammation  be  catarrhal  or 
tu(\-rsiiiial,  (tartial  or  general,  is  essentially  Bright's  disease  more  or  less, 
»th(  atnv  k<8s  comprehensive  definition  leads  not  to  ])erspicuity  but  to  peir^ 
t>K'\i(y,  for  it  is  some  such  wide  embrace  as  this  alone  that  admits  of  any 
»a«H»|vt  to  explain  the  many  varieties  of  symptoms  and  groups  of  such 
«Ui\4)  s»>verally  present  tliemselves.  Upon  this  point,  therefore,  I  would 
\x»«um»  to  insist :  it  is  of  cardinal  importance  to  the  subject  as  presented  in 
ihi*  artiolo. 

/'Aim. — In  any  article  on  Bright's  disease  there  are  many  interesting 
«|(K>i(ion.<4  that  are  of  the  essence  of  the  subject  which  invite  attention  and 
diw'us'sion.  Such,  for  instance,  are  the  cause  of  the  anasarca  and  of  its 
im^nuv  or  absence  in  jMrticular  cases,  the  problems  that  centre  round 
«r(crial  tension,  and  so  on.  But  I  have  througliout  kept  rigidly  before  me 
(hat  oIuKUukkI  only  is  my  sphere  on  the  jjrcsent  occasion,  and,  in  conse- 
»MunuH\  only  such  iioints  in  the  general  jMitliology  of  nephritis  are  touched 
«s  im'  within  the  limits  of  tliis  restriction,  or  as  seem  to  be  in  any  measure 
clucidattxl  by  their  occurrence  under  tlie  particular  conditions.  For  the 
muuc  rctt!<on  I  have  avoided  any  general  description  of  nephritis. 

Then*  are  many  niotliods  of  handling  the  subject.  Some  treat  of  it 
oliniadly,  and  dcscrilx?  an  acute,  a  subacute,  and  a  clironic  form, — ^all  more 
or  Icsw  associated  with  dropsy ;  and  the  granular  kidney  wliere  dropsy  is 
nlM'ut.  Others  subdivide  the  subject  jKitliologioally  awording  to  the  sup- 
iMtsctl  change  in  tlie  kidney,  when  we  have  a  tubal,  a  glomerular,  and  an 
interstitial  nephritis.  No  one  of  these  conmiends  itself  entirely  to  my 
judgment,  because,  as  I  shall  venture  to  maintain,  the  several  subdivisions 
W3 
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frequently  overlap  one  another,  and,  after  inmli  cH)nsideration,  I  have  de- 
rided to  make  a  very  general  division  and  to  treat  of  ouly  two  groui>s: 
l.inito  BrightV  disca**;   2,  elirouif.'  Bright's  disetLse. 

Under  the  first  heading  will  be  iiicliidetl  not  only  the  cases  of  definite 
ami  stormy  onset  ami  moderate  duration,  but  also  all  those  chronic  processes 
tiwt  arc  known  to  come  aliont  in  some  eases  by  such  means,  although  it  is 
]«»*iliie  that  they  sometimes  start  in  more  leisnivly  manner,  and  certainly 
by  their  prolonged  course  deserve  tlie  name  of  clironia  This  group  will 
tlii-ri'fore  include  the  acute,  subacute,  and  chronic  dcs([iiamativc,  tubal,  or 
pan-nciiymatoiis  nephritis  of  tiic  several  authorities,  and  the  obvious  justifi- 
flUion  for  classing  them  all  together  thus  is  that  it  is  imjwssible  to  give 
aiiv  S])ecific  differences  that  will  siiflRce  to  distinguish  them.  There  is  no 
dividing  line,  the  disease  is  the  same  for  all,  whether  acute  or  chronic,  and 
the  symptoms  of  any  one  arc  more  or  less  those  of  the  others. 

Chronic  Bright's  disease  will  be  practically  conterminous  with  the  cou- 
trarted  or  granular  kidney.  There  is  indeed  antitlicr  condition  which  is 
chronic  fn)m  the  commencement, — viz.,  the  chronic  pareuchymatous  ne- 
phritis tliat  is  set  going  by  lardaeeous  disease ;  but  its  symptoms  are  those 
"f  the  late  stage  of  )iarenchymatous  nephritis,  and  to  treat  of  it  separately 
wimld  ouly  be  to  repeat  myself. 

If  at  first  sight  the  arrangement  here  adopted  seems  to  be  wanting  in 
precision,  I  think  it  will  lie  found  to  work  out  satisfactorily,  and  as  nearly 
<n  aa-ord  with  practical  usage  as  can  be  IioikkI  for. 


I 
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ACUTE  BRIGHT'S  DISEASE. 

Synonymee. — Tubal  nephritis,  Pareuchymatous  nephritis. 

Btiologry. — In  adults  the  great  ])ro]Hjrtion  of  cases  can  be  traced  to 
**posurp  to  wet  or  cold  or  both.  Almost  all  other  wiuses  are  obscure  in 
*"Rin,  but  in  s<ime  it  arises  after  scarlatina  or  other  l)lofKl-])oison,  be  it 
'''i'htheria,  typhoid  fever,  erysipelas,  or  ar'Ute  rheumatism  ;  in  others  the 
pWietit  has  been  for  long  markedly  anwniic.  Sometimes  it  is  ass<M^iated 
Wi  drinking  habits.  Sometimes,  startwl  by  lardaeeous  disease,  it  soon 
■UHhs  a  dominant  |M)sition  and  tlie  original  mischief  is  completely  masked. 
""t  in  ciiildren  it  has  often  Ix-cn  the  subject  of  remark  that  it  is  but  seldom 
lliat  any  cx]x)9ure  can  be  tra(rd,  and  for  the  most  part  scarlatina  is  held  to 
'*;  it/*  common  cause.  Ralfe  states  that  two-thirds  of  all  the  cases  of  acute 
"•"phritis  under  sixteen  yeai"s  are  due  to  this  exauthcin  ;  HcniR'h,  that  one 
•*"  hijldly  assert  that,  with  the  exception  of  an  extremely  small  number  of 
'*'f<,  diffuse  nejihritis  in  infants  is  of  .^K-arlatinal  uatiu'c;'  and  Dr.  Dickin- 
""'illiat  of  fifty-four  fatal  cases  the  disca'sc  was  traccil  to  wet  or  cold  in 

'  Vorlesungen  Ober  Kindcrkninkheitcn,  1881,  p.  610. 


:i.t=HTS  DISEASE. 

T  -  ctirketl  that  a  oliill  is  not 

..  :•  .  that  \vc  aif  Ixvomiiig  farail 

.L..::'>u  in  very  yoiiuj^  cliildren  tl 

~.  .':  tiiat  exiHtsuiH!  inuy  play  a  ni 

-    .-OAiiou  tliau  th('.>jtj  statements  wo 

\  1.  ><  li-rcilu  in  adnlt  lil'u  in  initiating 

^v>    A_'i  wliifh  ought  not  to  be  omitted  fr 

.    :  <.hildho<Kl,  are  phthisis  and  lardaco 

- -„  ;.;uu'ri(-al  iniiHirt;  nevertheless,  it  may 

..  .    >  i  ;tUii«»,  even  in  slight  degree,  is  a  proV4) 

i.  .  s  m'phritis,  and  even  of  more   insidii 

^,       -'ring  alnrnt  a  granular  kidney. 

.^^.i:;- — If  we  refer  to  the  many  authorities  v 

.       •    .    tir  snbjoet,  it  must  still  l)e  held  that  then 

.  :-,\o  i-ontentions:  there  are  those  who  still  li 

.  :. ;  j1  origin  ;  otliere,  tiiat  it  is  essentially  an  at; 

•  cjkvutive  epithelial  disturl>ancc  and  ]>roliferati 

^   .    :.•..-  .::ing  these  two  views,  continue,  "Others,  in 

:.«<  .■i>ix»site  opinions,  have  c^ouceived  the  existence 

,^    :.   lT:::*."     But,  in  my  opinion,  the  assertion  that 

>  viti'  of  tul«l  and  interetitial  change  i-ests  upon  s«: 

~  .aw-vi.  iir*t  o*  ^^h  "!>*>"  ^  number  of  roeoixled  facts,  a 

•  .  ■.);•/  argument  that  it  is  exceedingly  unlikely  thai 

.^\-iKU'ketI  organ  like  the  kidney,  and  which  wants 

.  -     :'.::!ai»ns  such  as  the  liver  may  sui)i)ly  an  example  of, 

,  \:i;:v  and  thus  the  greater  or  less  independence  of  the  t 

^  ^-  .•:•.'> :^\  a*  '^^  '*^^'"  '"  *^^'  '"">?> — ^  "^.V  '*  seems  to  me  higl 

•a:  :hon.'  should  \ye  two  sjK'cifi<-ally  distinct  forms  of  infla 

••■.ci:n»I  cliange.     Physiology  and  anatomy  alike  make  it  nn 

..  •,,•  ::iM  unity  runs  through  all  fijrms  of  nephritis;  that  it  is, 

".-•  for  anv  distuse  of  the  tubes  to  exist  any  length  of  ti: 

.., .—  or  loss  intci-stitial   disease  aiHHjmpanics   it;   and  that  it 

—vtsfiblo  f'""  *".^'  hitei-stitial  disease  to  exist  indejwndently  and  i 

' .  .'jyi^l  disturbance  or  des<iuamation.     To  tl)is  it  will  be  at  oi 

•  ,-,  ,r  .1  •li)krniatic  statement  of  this  kind  flics  in  the  face  of  obvi< 
.  ;_^«,v;  '..ill  •'  ii^'j;**"" 

:  v  t"»ct.     Take  a  typical  case  of  the  largt;  white  kidney — ^and  wl 

"  mion? and  contrast  it  witii  tiie  granular  kidney,  also  too  famil 

"  '      11  -ind  the  two  arc  so  unlike  that  any  <i  priori  argument  such  ju 

',..r.>il  to  emplov  is  of  no  value,  and  iKirticularlv  so  when  the  d 

.,   .•.•>^mv«  in  acconl  with  the  nunute  mvcstigations  of  many  most  re 

'^.  i     1     .....iM      \nd  I  admit  the  cogency  of  tlie  objwtion  unless  it  can 

•-»•  4  irilv  disposed  of.     Let  ns  s**  wiiethcr  this  is  so.     It  is  no  mt 

.    Ml-  flittt  inflamniation  wlicix'ver  we  studv  the  process  is  hardlv 

;ruisni  w  s».'  '"*•"  ....  „  "...  ,   ', 

<asos  alike,  because  it  is  tins  very  icaturc  of  mconstaucy — wlieth 

I  •   )  •  due  to  the  disease  or  to  the  personality  of  the  individual,  who  slu 
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iar?— ihat  is  forever  doinaiiditig  attention,  puzzling  our  diagnosis,  and  too 
often  eluding  our  forctrast.  And  to  no  other  liniture  than  tliio  is  it  necessary 
to  look  for  an  explanation,  and  I  think  a  satisfactory  one,  of  the  various 
twiid  apjiearauees  met  with  in  nephritis.  From  reasoning  l)a.sed  upon  tlie 
|»rpnii.sts  thus  supplieil,  it  is  not  diflictdt  to  eonstrnet  a  synthetie  sehenie  of 
the  morbid  changes  of  renal  inHaunnation,  as  follows: 

The  most  acute  form  of  inflammation,  from  what  is  known  of  the  process 
in  all  tissues,  miLst  ne<x>ss{in!y  be  mainly  an  intense  arterial  flux.     It  is  im- 
possible to  get  fire  without  fuel,  and  no  epithelial  (irolilei-atiun  can  take  ytlaav. 
irithout  prece<ling  hyiK'iTemia  of  some  kind,  and  it  is  possible  to  conceive 
of  avascular  condition  of  this  kind  so  intense  as  will  practically  ptit  a  stop 
to  further  changes  by  the  extreme  distoibance  of  the  circulation  theirby 
indiired.     In  the  case  of  the  kidney  extreme  congestion  of  the  Malpighian 
^B    taft»— a  common  occurrenet! — is  the  iuitial  disturl)anc<«,  aud  this  would  be 
^M  (rflowed  in  a  smaller  unmljer  of  eases  by  exudation  and  damage  to  the 
^^"^RKtiire  of  the  tults  themselves.     In  this  description  any  one  can  see  the 
picture  of  the  essentials  of  the  so-calltil  glomerular  nej)hriti8.' 

Id  the  same  way  suppose  the  cin'ulatciry  stasis  to  be  less  severe  but  its 
*ns8  8uttieiently  maiutaine<l,  and  it  would  be  stmuge  if  there  did  not  follow 
u  oiitwandering  of  eorjiuseles  and  other  disturbances  of  the  walls  of  the 
VMselj  aud  of  the  surrt>unding  parts  siU'h  as  would  readily  rorresixind  to 
w  description  of  an  acute  interetitial  nephi-itis.  Far  and  away  behind 
•Jitaein  the  matter  of  intensity  would  come  such  a  flux  as  would  allow  of 
*1>itli('lial  des<piamation,  and  iu  cases  where  this  mm-bid  change  was  cxces- 
"•vpone  might  even  hazartl  the  surmise  that  the  attack  was  chronic.  One 
""gilt  even  go  further,  and  say  that  iu  all  such  eases  as  have  Ijeen  really 
*«itcone  would  exjwct  to  find  such  a  blending  of  eireidatory — that  is,  inter- 
•*"ial— t'hangi's  with  the  epithelial — or  tuljsil — tbat  the  latter  should  be, 
*ft<-rall,  not  so  very  prominent. 

Most  chronic  of  all  would  necessarily  and  obviously  !»  those  contracting 

1  of  disease  that  have  n.reived  the  name  of  "granular  kidney." 
This  description — subjwt  to  the  qualifiration  already  insisted  upon,  that 
**>s<Jutely  pure  caaes  are  the  exception — will  account  for  a  considerable 
**>ount  of  variation  in  the  a]vi)earanc«  of  the  kidneys,  as  also  for  iuterme- 
^**at«  i-as«>s  as  regards  the  symptoms  exhibited. 

^B  This  scheme,  be  it  obserx'ed,  is  alti>gether  beside  the  knowledge  ob- 
^Bfe|Bd  from  the  cliui<^l  and  post-mortem  study  of  the  disease  il.self;  it  is 
^VK^y  hy|Kithctieal,  and  we  nuist  now  inquire  how  it  works  out  in  jn-actice. 
^r  Now,  the  one  feature  of  the  morbid  anatomy  of  Bright's  disease  as  seen 
"1  childhood  that  has  impressed  itself  upon  my  mental  vision  is  this :  that 

■*^«-'  naked-eye  apjiearanei-s  of  the  kidney  are  not  at  all  in  prop4)rtion  to  the 
•^Verity  of  the  symptoms  ;  aud  in  my  own  ex|)erieuce  a  typical  large  white 
fciduey  la  but  seldom  found.     Many  a  time,  with  all  the  symptoms  of  tliat 


'  F<ir  a  very  aimiUr  view  »oe  H.  Ashby,  Med.  Chronicle,  vol.  iii.  pp.  187-189. 
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_.    7-   -ij:-.  *aioky  urine,  with  mueli  alhu- 
->^      wrvcr  might  have  beeu  pa:>sod  as 

-  r  :■   i  -ubt  about  the  disease.    Tliore  is 
^   :-.-   2.;ilJrio3,  and  a  generally-distributed 

.     -~  -.  :^     Still,  the  general  as})cet  is  by  uo 

►.-.iC*.  are  not  unduly  large,  their  color 

a.-    r  what  is  often  called  a  fatty  kidney 

~  -:    •  r  r.ioni,  and  carrj-ing  no  suggestion  of 

..    ..^   Hit:.-  stt'tion  shows  none  of  that  extreme 

^T  rudullary  and  the  pallor  of  the  cortical 

\.x  examination  of  such  oi"gans,  I  have  been 

1   laitonuity  that  is  to  Ikj  found  in  the  hi&- 

.   »    .   ."vri-  similar  external  apjxarance  will  show 

•  ^-    irdiige,  in  another  nuicli  tubal,  in  another 

-      -ri- little  of  anything  except  intense  couge»- 

._  ^    .      ..     ;.:  :;iHS.     The  most  recent  histoKigical  iuves- 

...■  ,-;   kith  this.     Barthez  and  Sanuc,  as  the  result 

^  ■...:.s-y.  state  that  in  all  cases  of  ijaiinichymatous 

-i,'.  .•:'■:  on  scarlatina  or  on  some  other  malady,  the 

.  »     ^ . ,: .  -.tar  and  vascmlar  one'     So  much  is  this  want 

..^   -     ■  "iphritis  in  childhood — it  is  by  no  means  want- 

^   — r-ji:  when  askc<l — as,  necessarily,  often  hapitens — 

^  .  -  s   >  :.'  :v  predictwl  in  a  jwrticular  case,  although  it  is 

.    -  ,.>^:  :h3t  such  and  such  minute  changes  will  be  found. 

.  ^  >   ^ .  » hat  the  coai-sc  apiwaranccs  will  be. 

.^   •;  ^  -dvinont  of  the  case  is  wjuivalent  to  saying  that  the 

^,j,^     ;  .j-.'.JhiHHl  is  ru'ute,  whci-eas  in  adults  the  average  is 

.  »   ^  x  ".v  doubt  of  this :  that  the  prognosis  for  parenchym- 

■»  aw  ■>.\ri-"vi''  i>ompletc  recovery  is  laqrely  a  question  of  age. 

^  -^■•kIv  jr"»xl  >  '"  young  adults,  also,  often  good  ;  but  as 

» ...^  --'.v  U\H>mc8  less  and  less  so,  and  in  a  large  proportion 

-«<s    -.n^v^I*'  •''^  middle  age)  admitti-d  for  albuminuria  and 

,  •  •,,--•  ;'".;•  imnirtliatc  risk  may  not  be  great,  and  many  are  much 

^■x'"-v:5:.  the  alhinninuria  jx-'i-sists,  an<l  the  ultimate  issue,  even 

.   ,    v..  #  untavorablc. 

•  >  1  sni  anticiptiting.    It  is,  however,  nct-cssary  to  say  so  much, 

•     !  •*■«•:*".«  Muivior  of  the  dist>iisc^  at  the  two  ei)ochs  forms  i>art 

'-  -j-«  nivn  which  I  bast?  the  contention  that  there  are  other 

VxTO  nt'phritis  more  acut<'  or  intensi?  than  the  so-called  acute 

.  V...;-  j|„,l  that  this  last  is  not  jxtr  crecUcnce  the  disease  of  child- 

^..  .v,j^  j,n  fho  contrary,  thci-<>  are  strong  gnmnds  for  sup]x>sing  tlmt 

•a»'*^  it  i*  *'"*  result  of  insidious  chronic  disease. 


t  S*  »  l^jw  *•>■  '•"'  •'"•»^"'>  ^'">'*  """■!'•  ^''1''  '^'^'"'■^  ^^^•'  ^■"''-  *''^"- 
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This  view  will,  I  think,  receive  still  furthtT  support  from  the  tUuical 
histon'  of  tlie  disease. 

STinptoms. — These  will  be  best  brought  lutme  to  the  niiud  of  the 
roder  if  they  are  presented  not  sefiarately,  but  as  they  are  raoul(l«l  into 
form  by  the  disease.  We  are  all  fiiiiiiHar  with  the  symptoms  of  nciitc 
£nglit's  disease  as  a  mere  matter  of  enumeration, — the  pyrexia  (I  think, 
'MHinnal  only,  and  nsually  of  moderate  intensity),  the  psillor,  the  vomit- 
ing, the  convulsions  sometimes ;  then  tbe  dropsy,  the  cough,  the  oppressed 
briMthing,  the  pulse  that  intermits  now  and  again,  the  scanty  urine,  its 
liWI,  its  smokiness,  and  its  large  pen'entage  of  allnimin.  But  what 
we  want  to  know  more  cs|}ecially  is,  how  do  the  individual  elements  adjust 
themselves,  with  what  body  do  they  c(jme? 

The  wmmon  history  is  this  :  the  child  becomes  dropsical  and  jMile  :  iu 
ipHequeoce  of  tJicse  two  symptoms,  perhaps  ouly  of  the.  swelling  that  has 
WMi  noticed  in  the  face,  the  diwtor  is  sunimnncd  ;  and  h<!  (inds  that  the 
urine  is  stranty,  jx-rhaps  even  this  not  rcnmrkablc,  but  the  color  is  ding}-,  or, 
•sitiscalletl,  smoky,  it  c<intains  a  large  projiortion  of  albumin,  and  under 
the  microscope  red  blood-corpusch^s  are  found,  a  numlier  of  leucocyte-like 
hudics (probably  the  nuclei  of  the  renal  epithelium),  other  cells  in  less  ]>ro- 
purtioii,  and  abundant  hyaline  casts,  of  a  size  tlcnoling  that  they  come  from 
ihe  cortical  part  of  the  gland.  If  inquiry  be  made,  a  history  of  some 
slight  preceding  malaise  may  be  elicitwl,  of  any  length  from  four  or  five 
d*.V8t(in  month,  jx'rhaps  of  some  modemte  [lyrcxia.  This  is  about  all  that 
<*o  he  said  of  the  onset  of  the  average  run  of  cases,  but  there  is  a  good 
latitude  in  all  dinftitms.  Thus,  as  rcgartls  ccifliral  symptoms,  the 
is  sometimes  ushered  in  by  coiivulsions,  or  there  may  lx>  early 
••Winuo  vomiting,  but  these  are  less  common,  and  headache  is  not  a  fea- 
ture of  the  nephritis  of  childhocKJ, — or  perhaps,  to  speak  more  guardedly, 
'lis seldom  complained  of  as  such. 

If  the  ca.>*e  does  well,  after  more  or  less  time  has  elapsed  the  albumin 
["Tliaf)*  ivgins  to  vary  and  on  the  whole  to  lessen  gradually  in  fjuantity,  the 
"">|>8y  decreases  an<l  then  goes,  the  urine  Ix^'onies  more  copious,  its  spwific 
K^vity  improves,  perhaps  lithatcs  ap|)«ir,  and  uUimatcly  the  child  improves 
'"  "wii  and  color.  If,  on  the  other  hand,  the  ca.se  progresses  downward, 
'I"!  alhiunin  remains  in  quantity  for  a  long  time  and  the  amount  of  urine 
•'Kantv;  after  a  time  tbe  <li uresis  bfvcmu's  more  fj-tv,  and  often  much  of 
"■c  dropsy  goes,  but  the  child  remains  [lale  and  emaciated ;  the  albumin 
P'"^ii<t«,  and  death  ensues  liy  one  of  several  i-omplicjitinns  after  perhaps 
"•"'ly  months.  With  this  history  of  the  coiumon  case  the  sejiarate  symp- 
•""w  may  be  considered  more  in  detail. 

(btirti/vnonx  at  the  onset,  or  inde<'d  at  any  time,  are  usually  assficiatcd 
*'lh  and  preceded  by  a  markedly  scanty  urine  or  even  by  temporary  sup- 
pfwrion.  They  are  likely  to  cease  in  the  course  of  a  few  hours  under  the 
influence  of  treatment  and  of  the  establishment  of  a  more  free  secretion  of 
urine 
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Vomiting,  if  severe,  is  more  likely  to  be  a&sociat«I  with  unusual  |)alIor, 
a  hollow-eyed  collapse,  restlessuess,  c<nigh,  a  tlitfusc  l)roncliitis  of  tlie  larger 
tul)C9,  so  that  the  ehost  is  jKi'vaded,  sometimes  quite  rapidly,  with  rftles  of 
all  kinds,  the  so-called  oedema  of  the  lung.  This  is  not  always  the  cuse: 
vomiting  is  sometimes  severe  when  the  child  is  still  in  a  fairly  good  ci>n- 
dition,  and  it  docs  not  then  ai)|K'ar  to  add  to  the  gravity  of  the  case 
(Henoch).  The  ejecta  are  sometiiui-s  bilious  or  greeuisli,  sometimes  watery, 
sometimes  mere  mucus. 

Pyrexia  is  sometimes  liitjli  (lU;i-104°  F.),  but  it  is  seldom  more  than 
101",  often  below  this  and  altogether  overlooked,  and  iu  any  case  it  is 
seldom  of  any  dumtion.  The  tcm|)crature  is  often  subnormal.  JJarr  states 
that  post-scarlatinal  ncpiiritis  always  sets  in  with  more  or  less  febrile  dis- 
turlianee.'  I  have  occa.sioiialIy  noticctl  the  accession  of  a  sharp  febrile  attack 
of  pcrhajw  two  or  three  days  or  less,  in  the  course  of  an  acute  nepliriti& 
It  has  siHX-dily  subsided,  nor  has  it  been  sissfn-iated  with  any  relajMie  in 
other  ways,  but  when  it  iuts  (x-currfcl,  and  tiiis  in  intensity,  the  pulse  has 
become  for  the  time  a  characteristically  dicrotic  one.  In  the  primary 
nephritis  of  infiincy,  too,  a  ]>yr('xia  of  some  degree  and  duration  is  |)er- 
haps  not  uncommon  :   Enimett  Holt  has  given  charts  of  several  such.* 

The  urine  almost  always  contains  a  large  quantity  of  albumin  at  the 
onset,  unless  we  have  regard  to  a  special  and  nire  group  of  ca.scs,  to  be  men- 
tioned presently,  in  which  the  anasan-a  is  extreme  and  the  albumin  alisent. 
The  quantity  passed  in  the  twenty-four  hours  varies  considerably.  RaUe 
statts  that  tiie  general  average  is  in  his  ex|K.'rience  from  6  grammes  to  13.5 
grammes  in  the  twenty-four  hours,  but  Dickinson,  according  to  the  same 
authority,  has  reccjrdetl  lases  wJiere  the  amount  has  been  as  much  as  21.9 
and  .32.5  grammes.^  It  may  vary  in  <)uantity,  and  s<jmetimes  much  so, 
from  day  to  day.  I  could  give  .several  charts  where  in  the  course  of  a  long 
attack  tlie  e.stimated  <juantity  jiimjH>d  about  tVom  day  to  dav,  and  s<)me- 
timcs  temporarily  di8ap|)ear(Hl  altogether.  In  other  respects  than  the  albu- 
min the  urine  may  also  vary  much.  It  is  usually  scanty  at  the  onset,  an«l 
it  may  long  remain  so,  or  it  may  quickly  become  coj)ious ;  it  may  be  fully 
chargtHl  with  l>k»od,  when  it  is  of  the  color  of  claret, — a  ^te  of  things  that 
is  in  my  experience  dccidetlly  uncommon.  More  ciimmonly  it  is  of  a  defi- 
nite bloo<l-tint  (like  raw-l)eef  juice)  or  only  smoky.  If  the  case  is  of  any 
duration  I  have  often  noticed  blood  to  appear  and  reappear  in  the  c«jnrscof 
the  illness  without  any  other  change  in  the  symptoms,  and  without,  so  fiir 
as  I  know,  adding  anything  to  alter  the  pi-ognosis. 

Of  jtolifuiia  anil  Ihirnl  I  shall  sjxnk  pres<;ntly.  They  are  not  oommon, 
but  may  occur  in  very  chronic  canes. 

The  dropsy  is  usually  a  |K>rsistent  symptom,  but  not  necessarily  so  :  it  may 
be  tiiat  with  rest  and  treatment  it  quickly  disappears,  its  ilisap|R-aran(<e  corn?- 


•  Archive*  of  PHmlric,  lfW7,  |..  525. 

•  Kalfb,  Disease*  of  llif  Kidni-y.  1886,  p.  170. 


'  Ibid.,  1887. 
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gpowiiDg  with  considerable  diuresis  and  generally  witli  a  dimiuution  of  the 
imoiint  of  albun)in  in  the  urine.  It  is  im|M>rtnnt  that  this  as.soeiation  uf 
sgat  be  attended  to,  for  tiiere  U  a  disappcaraueu  of  dro|)sy  unassociated 
»itJi  ieaaening  of  the  albumin,  which  is  prone  to  indicate  a  very  chronic 
iMlfldyand  one  that  is  little  likely  to  end  in  recovery.  Moreover,  dropsy  is 
Dot  liv  any  means  always  i>rcscnt :  i-ases  sometimes  run  their  course  from  first 
tohsl  without  any,  and  this  may  be  so  in  such  as  end  tsitnlly  :ts  well  as  in 
three  that  do  well.  It  sometimes  hapjicus,  to<j,  that  after  it  has  disapj)cared 
uxl  the  albumin  also,  a  sHjilit  relapse  in  this  respect  will  take  place  and  the 
child  again  become  pufly  alwut  tlic  face  or  the  ankles.  Tin's  is,  of  course, 
quitea  oommon  thing  in  the  chronic  cases  and  with  the  albumin  jx'rsistent. 
Hivri  and  AriericA. — .^notiier  viyry  common  departure  from  health  is 
nwrv  or  less  disturbance  of  the  heart's  action  ami  of  tjje  pulsi".  I  have 
ilrttdy  described  the  latter  as  intermittent,  but  jKrhaps  it  less  seldom 
misses  a  pulsation  at  the  wrist  tJian  tiiut  an  iHt-asioiia!  Iicat  falls  sluirt  of  its 
projKT  volume  and  power ;  wliile,  if  listening!;  to  the  heart-sounds,  fM-riiaps 
once  in  eight  or  ten  beats  there  is  a  one-beat  stagger  or  shuffle.  This 
Mljitom  is,  I  think,  more  ctinspicuous  in  aduUs  tiian  in  cliildren,  and  is 
fBwally  associated  with  more  or  less  of  the  well-known  pulmonary  dis- 

Ittw  or  astlmia, — air-hunger,  as  it  has  hven  called, — a  symptom  of  renal 
iaeue  almost  absent  in  childhood,  }ierlia|)s  because  it  belongs  more  to 
cotDnic  than  to  acute  disease,  and  chiefly,  of  course,  to  the  grannlar  form  of 
kidney.  The  heart  is  often  laboring  in  its  action,  its  sounds  thick,  and  ita 
unpiilse  displaced  outward. 
In  childhiHxl  the  pulse  of  renal  disea.se  is  usually  an  accelerated  one ;  it 
■Worn  to  the  finger  wmveys  the  iilea  of  hardness  or  tension  so  character- 
"^  in  adults,  and  only  occasionally  have  I  seen  anything  of  the  kind  in 
tJt«j>liygmographie  tracing. 
Thf«e  points  are  all  of  innmrtance,  because  Frictliiinder,  SillKrmann,  the 
writer,  and  others  have  found  the  left  ventricle  dilated  in  certain  eases  of 
waili  from  acute  nephritis,  and  I  have  contended  for  this  condition  coming 
*"  somewhat  rajjidly  and  cjinsing  death  siuldenly,  and  somewhat  unex- 
P'Wcdly  if  w'e  are  not  |)rt'parcd  for  such  an  occurrence.  It  has  been 
with  much  probability  that  the  dilatation  of  the  ventricle  is  the 
**>«  of  increase  of  tension  in  the  systemic  system,  the  heart,  bw-oming 
'«igued  by  the  stress  of  work,  acting  irregularly,  and  then  dilating.  But 
Henoch  has  ct)ml)ated  this  suggestion,  and  reverts  to  the  theory  of  uraemia 
•""uf  wime  cauw  at  [ircsent  unknown.     His  objections  are  three  : 

Ist.  That  evideuL-e  of  arterial  tension  often  fails.  This  I  at  once  admit, 
""•f  it  would  be  strange  if  it  did  not  do  so,  for,  inasmuch  a«  ineiTase  of 
ion  must  be  due  in  jwrt  to  the  R'ljuisitc  vigor  of  the  canliac  muscle, 
this  fails  and  the  ventricle  dilates  nipidly  so  will  tlie  evidence  of  ten- 
Won  dJMtppear.  It  is  to  this  very  fact  that  I  attribute  the  common  failure 
"'  thin  evideni'e  in  children,  and  I  say  that  rapid  dibtation  of  the  heart  is 
tspoci&l  risk  in  early  life. 
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«  bt  immd  aomotimcs  dilated  at  the  aut4)psy  when 

t  m^ihr  aU  through.     Tliis,  again,  must,  I  think, 

^^  ^i^  «MK  i»  Ri^arded  as  a  diflioulty  ;  but,  at  the  asitne 

not  UDCununou  in  adult  life,  in  chronic 

r«bvioasly  inorcast^tl  tensiiju  ;  and  one  can  thcre- 

aot,  indeed,  unlikely — tliat   the  heart    may 

of  the  tension  while  the  muscle  still  is 

>  adequately. 

aueh  as  must  cases  recover,  it  is  net'essary  to 

from  dilatation  of  the  ventricle,  and  that  this 

On  the  contran.-,  I  am  convinced  of  the  reality 

r^  wmuctry  from  dilatations  of  this  sort.     There  is  many 

whicii  under  the  inHueniv  of  disease  the  impulse 

1^  hnrt-souuds  are  laboring  and  unnatural,  in  which 

restorctl  as  the  maltidy  subsides.     The  ca^c-s  of 

by  the  score  in  which  the  same  physical  signs, 

dve  symptoms  of  disturlxnl  canliac  action,  all  ciimhine 

1  of  the  ventricle,  and  all  oonipietcly  .subside  under  the 

^^(^aad  the  administration  of  iron;  and  I  take  it  that  one  of 

I  Mints  iu  medicine  to  insist  U]K)n  is  this  power  of  the  heart 

,  iMaporarv  dilatation. 

AS  is  well  known,  the  skin  is  usually  dry  and  p-rspi- 
,  to  provoke,  but  in  children  this  is  certainly  nothing  like 
r^MKi  in  many  ea.ses  even  of  geuertil  anasarca  it  is  either  naturnlly 
,^^«av  rate  is  roiidily  excited  to  swtnting. 

i^_l  bave  ouly  once  or  twice  seen  albuminuric  retinitis  in  chitd- 
lht»  in  somewhat  chronic  and  fatal  cases. 
Dgl  ^MV  are  Inlili'uux  of  syinptoms  other  than  this.  Thus,  a  ciiild  is 
mlr,  after  scarlatin.a  in  the  particular  ca.se  that  now  presents 
Ml  aw,  with  tuematuria.  It  is  not  at  any  time  extreme,  ami  disap|tear8 
I  diRv  or  four  days,  hut  the  lu-ine  Ix-comcs  more  and  more  8<':inty  and 
Mi^vMi  wwuph'te  sup})ressiou.  E.xwpt  for  this  history  there  is  notJiing 
iMiiaikatr  the  niala<ly  with  which  we  are  dealing.  The  chikl  lies  in  bed 
wJlliMil  »  tiai*  <»f  dropsy,  and  at  the  end  of  seven  or  eight  days  dies  of 
I  recall  a  very  similar  ca.se  in  a  youth  of  sixteen  or  seven- 
fould  give  no  tause  for  his  illness.  The  picture  is  noteworthy 
ky^tMKV  of  the  complete  absence  of  the  so-called  nnemie  symptoms,  in  this 
MKn^poodiitg  to  a  class  of  ca^es  in  adults,  now  well  known,  chiefly  from  the 
my^iwiPt  •►*'  ^'''  ^^  '"'■""  HolH'iis,  due  to  niiiH'iianictil  arn»8t  of  tlie  outflow 
of  arioc,  in  whicit  death  also  comes  by  a.sthenia.  I  shoidd  say  that  in  both 
1^  (Man  abtivc  nlhided  to,  the  microsco|Mcal  examination  f>f  the  kidney 
wttttW  «u  un*is"nl  degree  of  glonicnilar  nephritis  and  very  little  else. 

\ud  vet  another  scene  floats  before  me,  perhaps  more  common,  in  which 
iWmw  is  the  same  alwence  of  dropsy  but  athuminuria  and  aniemia  are 
■aNtitiixl  together,  yet  so  little  are  any  other  symptoma  of  renal  d 


liaeaae 

1 


ACtTTE  ASD  CHRONIC  BRIOHT's  DISEASE. 


541 


» 


I 

I 

I 


I 


{HtKot  lliat  one  is  tempted  to  ask  which  is  the  primary  disease.  Of  the 
minute  changes  in  tlie  kidney  in  siicli  ca.ies  as  these  I  am  less  sure.  Tlic 
mlitd-eye  ap|)earanees  I  liave  already  dilated  ujkju  as  thuse  of  pallor,  or 
ibe  fatty  kidney.  But  the  minute  changes  have  sometimes  been  so  little 
pruDuuuiYid  as  to  give  (Mlor  to  the  suggestion  th.it  some  forms  of  albu- 
luiuuria  are  of  h»emat<jgenous  origin.  Here  is  a  ease  that  illustrates  some  of 
tlic  <iiflieultii«  of  this  class.  A  child  of  eight  years  was  under  treatment  for 
hnitiiiche,  drowsiness,  and  obstinate  vomiting.  The  illness  had  commenced 
bv  r>)nviilsions,  without  pyrexia.  The  urine,  said  to  have  Ixvn  normal  at 
wie  examination  at  the  onset,  had  for  several  days  i"ontaine<l  a  large  tjuatitity 
ofalbtuiiiu  and  was  jMile  and  watery-look iug.  Latterly  there  had  been  some 
bliitlliig  fixjm  the  gums  and  the  face  had  become  pufTy,  but  this  was  hanllv 
a|i(inriable  to  a  stranger,  and  (here  was  no  tra(r  of  drojtsy  elsewhere. 
TiM'jre  was  excessive  antemia,  and  the  urine  was  full  of  albumin.  These 
•oil  the  vomiting  were  the  only  syni|)t<ini.s,  and  it  seemcKl  possible  that  the 
albumlQuria  miglit  have  some  obsi'ure  cause  in  the  amemia,  or  even  some 
other  blood-condition,  such  as  diphtheria  may  supply  us  with  an  example  of. 
Tbediild  dietl  at  the  end  of  six  weeks,  the  vomiting  having  conlinutnl,  and 
Idcnuittont  suppression  closing  the  sceue.  The  kidneys  were  the  oidy  oi-gans 
'Jhteed:  they  were  of  natiu'al  siw.  The  <«j)sutes  were  adherent  ;  the  sur- 
fepf slightly  dimpled;  in  color  jxile  fawn,  and  mottknl.  They  had  all  the 
•ppwranoe  of  extensive  jmrenehymatous  nephritis  of  some  weeks'  if  not 
fnunilis'  standing,  and  by  the  micruscojK'  the  excess  of  fibre  l)etwcen  the 
•ubw,  the  thickening  of  the  vessels,  and  the  wasted  tubes,  all  combined  to 
"WW  the  existence  of  a  rather  iulvauce<i  interstitial  change. 

Then,  too,  although  the  average  of  disease  in  chitdliood  is  more  or  less 
""I*,  (xxasioually  it  is  the  ver)'  opposite.  And  parenchymatous  nephritis 
■*  soniptinies  a  disease  of  onset  so  insidious  that  it  cannot  be  paid  to  own 
•".VlM'ixeptible  or  characteristic  Iteginuiiig.  lu  tliat  ease  an  insatiable  thirst 
■My  herald  the  disease  when  it  would  otherwise  be  overlo<}ked  or  jiass  for 
■"Willing  else, — "diabetes  insipidus,"  for  example.  The  two  following 
••"s  illustrate  both  these  points, — that  the  disease  may  l)e  veiy  insidious, 
*'m1  tlwt  for  the  diagnosis  of  such  cases  thirst  may  be  the  guiding  light. 
Tni*  symptom  is  also  mentioned  later  on  as  existing  in  a  ease  of  granular 
kidoey. 

A  l)oy  of  six  years  was  brought  to  me  with  the  following  perplex- 
'BR  history.  He  was  brought  up  by  hand  on  milk  and  oatmeal ;  when 
"*'  b()ttIo  was  given  up  he  develojx'd  an  infeuse  thirst,  which  bad  never 
"•'wided,  and  for  which  he  would  drink  as  much  as  a  ijuart  of  water  during 
"^ninht,  and  in  times  jHist  even  more  than  this.  In  early  life  he  would 
''''^'<' an  occasional  attack  of  sickness  after  excitement,  but  was  considered 
•wnllhy  until  the  age  of  three  years,  when  he  ha<l  a  sudden  and  severe 
^k  of  fever  and  vomiting,  thought  by  one  medical  man  to  be  a  cerebral 
'"lanimation,  by  auother  to  \k  of  gastric  origin.  After  his  reeoverj'  he 
wfleifd  from  bad  night-terrors,  and  ever  since  has  been  subject  to  severe 
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attacks  of  tetany  and  periodic  attacks  of  vomiting.     Hi.s  urine  hwi  been 

examined  from  time  to  time,  and  it  was  always  of  low  specific  gravity; 
it  sometimes  contaiiKnl  albumin,  sometimes  not,  and  never  more  than  one- 
twenty-second  part.  He  had  not  had  scarlatina  nor  measles.  I  found  him 
a  wizened-looking  child  weighing  thirty-one  and  a  half  }Hinnd.s,  with  a  dry 
skin  and  eczematoiis  patches  ai)out  the  face.  The  {wirents  evidently  iiad 
givat  difficulty  ahuut  his  diet,  but  there  were  no  indications  of  any  disease, 
except  that  the  urine  had  a  specific  gravity  of  1005  and  contained  a  good  deal 
of  albumin.  There  were  no  easts.  There  was  no  trace  of  dropsy.  From 
tiiat  time  until  liis  death,  about  tlvree  months  later,  he  was  under  the  close 
supervision  of  Dr.  Dring,  from  whom  I  learned  that  the  albumin  some- 
times quite  disappeai-ed,  the  |K>lyuria  persisting  until  a  short  time  before 
death.  But  the  [x^-uliarity  uf  the  esise  was  that  alimxst  punctually  once  a 
month  he  had  a  rela|)se,  the  tetany  n'apjK^ring,  the  urine  l)cconiing  scanty 
and  si>  full  of  albumin  as  to  hi'  nearly  solid  ;  tiic  attack  woidd  then  pass 
of!',  the  allniniin  diminishiug  rabidly  down  to  none,  or  a  tra<?e.  He  died 
in  one  of  these  attacks,  comatose,  and  in  a  state  of  opisthotonus.  At  the 
autopsy,  at  which  I  was  pifscnt,  both  kidneys  were  small  and  shrivelled, 
their  c-apsuk-s  adherent,  the  surfaces  jwile  and  sjiecklctl  with  fatty  products, 
the  cortex  much  diminislied  in  tiiickuess,  the  pelves  a  little  dilated.  Their 
stnicture  was  much  discast-d  ;  a  large  excess  of  fibre  permeated  antl  spoiled 
the  e<irtex,  and  many  of  the  Malpighian  tufts  were  shrunken  and  in  a  stat* 
of  hyaline  dcgeneratiou.  The  vessels  were  thick,  l)ut  this  was  not  a  re- 
markable feiiture  of  the  case.  The  heart  wjus  large,  flabby,  and  widely 
dilatetl.  No  disease  of  the  other  vis**™  or  of  the  brain  was  found.  The 
urine  in  the  bladder  was  [mle,  and  cuntaincd  alxmt  a  sixth  of  albumin  and 
a  few  doubtful  pieces  of  fatty  casts. 

Within  a  few  weeks  of  the  drath  of  this  child  its  cousin  was  brought 
because  its  symptoms  resembled  those  of  the  other  case.  The  histork'  is  as 
follows.  A  girl  of  six  and  a  half  years.  The  {parents  are  healthy  people. 
This  is  the  fifth  child  of  a  fiunily  of  si.x  of  whom  one  died  a  few  weeks  old 
of  whtKvping-cfiugh,  and  another  (the  third  in  the  scries)  of  atrophy  and 
"diabetes"  at  the  age  of  twenty-two  months.  The  mother  states  this  spon- 
tauTOusly,  and  adds  that  it  bf>th  drank  and  passed  lai^e  quantities  of  water, 
hut  that  the  urine  never  contained  any  sugar.  .\u  attempt  was  made  under 
nie<lical  advice  to  curtail  the  fluid  inil)il>ed,  but  the  child  suft'ei-ed  so  much 
from  the  thirst  that  it  had  to  be  relinquished. 

The  present  (latient  was  never  a  strong  child,  but  nothing  was  noticed 
specially  wrong  until  weaning.  It  was  at  that  time  that  she  begati  to  suffer 
from  intense  thirst,  which  has  continued  ever  since.  Her  sleep  is  much  dis- 
tnrlie*!  hecnnse  of  it.  She  has  taken  as  much  as  three  pints  of  water  in  the 
night  and  a  similar  quantity  by  day,  and  she  is  always  wanting  to  drink. 
She  has  bad  attacks  of  sickness  at  times  and  intense  headache  with  intoler- 
ance of  light,  and  within  the  last  three  mouths  she  has  had  an  attack  of 
^vere  cramp  in  her  legs  ('?  tetany). 
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Sho  is  a  wizened-looking  child,  with  a  dry  skin  and  a  patch  of  distended 
capiilnrifs  on  eai'li  cheek.  Her  weight  is  only  twenty-seven  and  a  half 
pmimis.  Her  tongue  is  clean,  but  red.  There  is  no  trace  of  anasarca,  nor 
!«.« thore  ever  been.  Her  urine  is  very  pale,  has  a  specific  gravity  of  1004, 
twhxmtains  one-sixth  of  albumin.  There  wa^i  ab*)lutcly  no  dciiosit  in  the 
urine  alter  long  standing,  and  no  casts  cotdd  be  found.    The  heart  and  blood- 

I'ls  were  natural,  and  (lie  retina  was  Iree  from  changes  of  any  kind. 

Tu  those  must  be  added  tiie  group  of  cases  of  nephritis  in  infancy  in 
h.  a[)art  from  the  nsults  of  examination  of  the  urine, — when,  in  all 
lity,  casts  as  well  as  albiimiu  will  be  fVunul, — there  are  no  rwog- 
niiaUe  symptuma.  Holt  writes,'  "  The  symptoms,  as  a  rule,  are  mislead- 
inc,  and  tend  to  attract  our  attention  to  tlie  liniin  or  digestive  system  rather 
liian  to  the  kidneys."  In  many  of  the  cases  collected  by  this  writer,  twenty- 
thw  in  all,  fever  is  mentioned,  the  pulse  was  rapid,  the  respiration  peculiar, 
■wi  llie  ncr\'ous  symptoms  prominent.  As  a  good  illustration  of  how  diffi- 
cult the  diagnosis  of  nephritis  in  childhood  may  sometimes  be,  the  following 
n»  may  be  quoted. 

A  little  girl  of  eight  years  was  admitted  into  the  Evelina  Hosjiitiil  under 
niy  mrc  on  one  day,  and  died  the  next.  Her  previous  history  was  that  she 
had  always  lieen  easily  upset  by  fooil,  and  would  then  be  sick  and  feverish, 
witli  abdominal  pain,  for  a  few  days.  One  of  these  attacks,  apjMrently, 
wminenoitl  seven  days  Ix-fore  her  death,  when  she  was  quite  well.  She  felt 
swk,  bad  stomach-ache,  and  was  fcveri.sh.  She  allerwards  vomited  re- 
{•attiily,  and  when  admitted  on  the  si.xth  day  she  was  in  a  very  alarming 
rondiiioii.  .She  was  pale,  drowsy,  iu«hy  in  ap|K«mnce,  with  subnormal  tem- 
IxratiiPc,  (vild  extremities,  and  imperceptible  pulse.  The  heart-sounds  were 
"pid  and  irregular.  She  jmssed  an  ounce  of  urine  soon  after  admission, 
'iflO.'JO  <!j)ecific  gravity  and  containing  casts  and  onc-tcuth  albumin.  She 
I**t<l  no  urine  for  many  hours,  and  just  before  her  death  bwanie  con- 
^tUxI.    The  heart  was  large  and  the  left  ventricle  dilated.     The  kidneys 

the  appearance  of  chronic  congestion  and  felt  hard,  the  capsules  per- 
I'JiUle  adherent.  The  microscopical  cluuiges  were  not  pronoonced ; 
I  of  the  cortex  were  fidl  of  blood  and  in  many  of  the  tulies  were 
"Wooiis  casts. 

Course  and  Duration. — This  will  de|>end  upon  several  circumstances. 
'•«iv('n  nil  average  ciiso  of  si'arla final  nephritis,  the  attack  usually  supervenes 
ID  the  ar-eond  or  thirtl  week.  The  urine  improves  in  color  and  in  quantity 
*''<'r  n  few  days,  and  in  a  fortnight  or  so  the  amount  of  albumin  will  Inive 
"'osidcrably  de<'rease<l.  The  albumin  may  continue  to  diminish,  and  may 
"'wpp^r  in  ftt>m  three  to  five  weeks,  or  it  may  linger  on,  with  mild  re- 
'*!««'»  and  ultimate  cessation,  for  many  weeks,  and  sometimes  for  months. 

But  I  am  disptsed  to  tiiink  that  the  age  of  the  child  enters  into  the 
S'lCstion.    I  have  already  said  that  the  nephritis  of  childhood  is  more  likely 

'  Prim*!^'  Nephritis  of  Infuncy,  Archive*  of  Pediatrics,  1887,  p.  114. 
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to  do  well  than  that  of  adults,  and  this  applies  probably  without  limitation 
from  the  one  extreme  of  life  to  the  other.  Then,  from  what  I  have  seen, 
tlie  nephritis  of  infancy  is  likely  to  run  a  rapid  course,  the  dropsy  to  dis- 
appear, and  the  urine  to  rcgixin  a  natural  state  almmt  in  a  few  weeks.  The 
ground  for  such  an  opinion  is  admittedly  not  a  very  extensive  one.  It  may 
be  that  the  nephritis  of  infancy  is  largely  unrt'cognized,  and  that  in  this  |>art 
of  its  history  come  the  fatal  cases  to  swell  the  list.  Dr.  Emniott  Holt '  lia.s 
pubiishe<]  a  pa[>er  on  the  primary-  nephritis  of  infancy,  which  rather  con- 
firms this  view  of  tiie  case ;  for,  in  the  first  plac<',  the  facts  therein  reconled 
agree  witii  others  of  8<?e  and  Ashby,  in  showing  that  nephritis  may  be  wholly 
latent  and  j>ass  unrecognized  unless  the  urine  be  examined  in  all  <-ases  of 
illness;  and,  secondly,  the  deaths  anmunteil  to  eleven  out  »f  nineteen.  Dr. 
Holt  adds,  however,  that  this  mortality  must  not  be  sup[M)S<'<l  to  represent 
the  real  death-rate  from  these  forms  of  nephritis,  the  truth,  no  doubt,  being 
that  the  great  jjroportion  of  the  mildei'  csLses  escape  notice  altogether.  The 
few  cases  I  have  seen  in  infancy  associated  with  dropsy  have  done  well.  I 
have  published  one  such  case.' 

Another  occasional  peculiarity  of  ne|)hritis  in  childhcKHl  is  a  somewhat 
tedious  course  for  many  weeks  of  albuininuriu  and  anasarca,  and  then  a 
rapid,  not  to  say  sudden,  disapjK?arauce  of  both,  and  reixivery,  when  one  had 
almost  begun  to  l)e  dosjwndent.     I  give  a  short  note  of  two  such  cases. 

A  boy  of  three  and  one-half  years  was  admitted  to  the  Evelina  Hos- 
pital on  ()ctol)er  4,  1886.  Some  four  montljs  l>efoit!  his  admission  he  had 
an  attack  of  fever :  he  was  hot  and  thirsty,  but  had  no  rash  out,  and  about 
this  time  it  was  also  noticed  that  bis  urine  was  scanty  and  dark  ale-colored. 
It  had  occasionally  l)cen  of  the  sstnie  color  since.  Swelling  of  the  legs,  etc., 
had  come  on  grmlually  since  then,  and  for  five  weeks  before  his  admissioo 
he  had  been  in  Ix'd. 

He  was  in  a  condition  of  extensive  ana.sarca,  no  part  of  the  lx>dy  being 
free.  The  impulse  of  the  heart  was  in  the  fifth  space,  just  internal  to  the 
nipple-line,  and  the  action  was  rather  irregular,  there  being  a  half-|>niise 
every  thii-d  or  fourth  beat.  The  sounds  «ere  Happy  and  the  secDnd  re- 
dnplicate<^l  over  tiie  pulmonary  area.  The  urine  had  a  sjHvific  gravity  of 
1010,  and  containc<l  oue-third  albumin,  with  granular  and  hyaline  easts. 
From  October  4  to  June  10  he  ri'mained  much  the  same,  and  on  the  latter 
date  the  albumin  still  measure .1  as  much  as  a  sixth  at\er  settlement.  It  ha»l 
averaged  throughout  from  a  third  to  a  sixth,  but  there  had  been  several 
temiwrary  droi)s.  To  this  it  must  l>e  added  that  the  child  was  hardly  to  \)0 
called  ill  for  the  greater  pjirt  of  the  time,  although  in  this  matter,  too,  he 
varied,  being  sometimes  very  poorly  for  s  day  or  two  and  then  causing  some 
anxiety.  Towards  the  end  of  February  the  drojxsy  began  to  diminish,  and 
soon  all  but  disappeared.     In  April  the  spccttic  gravity  of  the  urine  rose 


'  Archire*  of  Pedintric*.  1887.  vol.  Iv. 

>  Student*!  Guide  t<.>  the  Diwtuo  of  ChildrvD,  3d  ed.  1888,  p.  4!tS. 
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^^^^B  ^o  1025-1030;  it  was  habitually  scanty  in  quantity, 

^^^^^K  *'nD  seven  or  eip:)it  rHiurfs.     On  June  10  t)]<'  ii1l)U- 

^^^^V  'iay  it  had  gone  tr>  <ine-t\ve)ity-t't>urtli,  and 

^^^^^P  rv  was  none.     A  tnu'c  reapjieared  aftenvards, 

^^^^^L  !'-i-liar;^e  six  wwlts  later.      He  was  treated  nl- 

^^^^^^  ■'■[  |inck  twii.-e  a  <luy.     It  answered  well,  and  he 

^^^^^P  -nlwutaneous  iiijeeti<in  of  one-twelfth  of  a  fjrain  of 

^^^^V  II  (H-ea.sional1y  ;  citrate  of  jmtassinm  and  digitalis  for  a 

^^^^Bi  -.<'in<>  few  weeks  iron  continuously. 

^^^HPteo'iid  case  was  also  a  l>oy,  aged  four  and  a  half  years.     lie  had 

^^BtQ  with  dropsy  only  a  week,  and  for  the  same  time  the  urine  had  lieen 

^^Prx  f™"  ounces  in  the  twenty-four  hours.     He  was  very  .short-hn-athed, 

^^PlP.\tciisive  general  anasarca  ;  the  urine  1026,  full  of  alliumin,  and  o(»n- 

I  toining  large  numbers  of  hyaline  and  finely-f^ranular   casts.     The  heart- 

I  BiWods  were  thick  and  lon^,  and  the  second  accentuated.     He  was  trcate<l 

IwtiK  wet  pack  and  by  citrate  of  potassium   in  seveu-grain  doses  given 

I  *vm- four  hours,  his  diet  being  i-estricted  to  milk  and  water,  jelly,  bis<'uit, 

■niJilKld  and   butter.     The    albumin   decreased    somewhat    under    these 

"•"•BihW^  but  it  remained  in  fair  quantity  for  four    moutlis,  the  siKfifio 

giivity  being  from   1012  to  1015,  and  the  dmpsy  disjipin^areil,  but  the 

"nhh  (if  the  child  n^mained  at  a  very  low  ebb.     At  the  cud  of  this  time 

•iespi'cific  gravity  of  the  urine  rose  suddenly  to  1020,  and  the  albumin  dis- 

•ppeawd  altogether  within  a  few  days,  and  he  has  since  then  rc'main('<l  well. 

It  is  impossible  to  reflect  upon  such  a  history  as  is  here  given,  without 

r  wing  struck  with  the  fact  that  it  does  not  squaiv  with  any  idea  of  inriam- 

f  Bttfion  present  to  the  morbid  anatomist,  and  that  it  much  better  at-coixls 

*ith  the  siippo-sition  of  some  circulatory  stasis  that  has  been  suddenly  un- 

lwk«l,  or  of  .some  hwmatogenous  manner  of  production  of  albumin  in  the 

nriDeof  which  as  yet  we  know  nothing.     Of  course  there  arc  many  con- 

I  oitioiB  under  which  albumin,  even  in  quantity,  comes  and  goes.     Rut  that 

It  nhoiild  l>e  present  f<ir  wime  weeks  and  even  months,  and  then  suddenly 

ai*|ipcar,  is  not  common,  although  di[>hthcria  may  supply  .some  approxi- 

I  awioii  to  this  n>f|uirement.    I  rememlx'r,  also,  to  have  once  seen  something 

lliwitin  a  severe  case  of  typhoid  fever,  in  which  the  albumin  remained  in 

l^'uintity  for  many  days  after  convalescence,  giving  rise  to  some  anxiety, 

aud  then  vanished  like  a  dream.    For  the  rest,  one  can  occasionally  trace  an 

laciiie  nephritis,  sometimes  with  dropsy,  when  it  will  all  disap|iear,  sometinies 

rilliiiut  it,  in  which  case  the  albumin,  although  for  a  time  it  dimiuisiies, 

rver  fli8ap|¥?ars,  in  which,  some  years  after,  a  granular  kidney  is  foinid.     I 

sve  seen  one  or  two  such  ca.ses.     This  event  appears,  however,  to  he  more 

1 1  shall  presently  relate,  when  there  has  lieen  no  dropsy,  or  when 

has  Iwen  but  slight  and  transient.     It  is  certainly  not  common 

I  childbtNxl  to  find,  as  in  adults,  the  ana.sarca  remaining  for  some  time  and 

disappearing  while  the  albumin  remains,  a  mixed  or,  as  some  would 

■y,  a  ooDtraft«i  white  kiduey  being  found  after  death. 
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In  children,  as  in  adults,  the  dropsy  niay  be  very  persistent  and  tlifj 
patient  die  of  a  large  wliite  kidney  after  many  weeks  or  months.  Case^ 
of  tills  sort  must  be  pi-eseiit  to  the  minds  of  ail  my  readei-s.  Several 
of  the  kind  are  given  by  Dickinson,'  and  others  may  be  found  in  the  adu 
mirahle  alistract  of  niodiral  and  snivical  cases  emanating  from  the  General 
Hospital  for  Sick  Children  at  Pendlebury.  As  I  have  already  said,  thcji 
have  not  been  the  common  cases  in  my  experience.  I 

Diagnosis. — When  all  the  symptoms  are  jiresent  by  which  the  disoa<iQ 
is  known  in  iuhilt  life,  mi  difficulty  ran  ]>resent  itself  that  ret|uires  meu-| 
tion.  The  jwints  to  bear  in  mind  arc  that  most  of  them  may  be  absent, 
an<l  that  the  younger  the  child  the  more  likely  is  this  to  be  the  rase.  Nofc 
only  so,  but  other  symptonis  may  exist  that  seem  to  point  in  quite  other, 
directions.  One  child  may  suHer  from  sharp  fever;  another  may  be 
drowsy  or  convulsed,  or  may  vomit;  another  may  be  purge<l  and  colla(ised« 
Over  and  al)ove  the  examination  of  the  urine  as  a  never-to-iie-neglected, 
part  of  a  first  exainiuation  in  everj'  case,  it  is  probable  tiiat  scantiness  of' 
the  urine  is  the  most  constant  symptom  pointing  to  defective  renal  activity! 
in  these  cases.  i 

liut  it  must  not  be  forgotten  that  sometimes  in  albuminuria  the  domi-* 
nant  feature,  as  already  told,  may  be  that  of  anicmia ;  that  in  uu  small 
ninnlier  there  is  no  dropsy  or  at  must  only  an  indefinite  puftiness  ;  and  that 
it  hapiiens  occasionally  that  a  child  is  said  to  have  tlietl  suddenly  without; 
any  pronouncwl  symptonis  of  any  sort,  and  the  left,  ventricle  of  the  heartj 
is  found  after  death  to  Ix"  dilatini. 

Two  other  impurtaut  considerations  rerjiiire  notice  here.  In  the  firali 
place,  dropsy  may  be  present,  and  acute  nephritis,  it  may  be  presumed,  alsoj, 
without  the  existence  of  albumin  in  the  urine.  Secondly,  and  far  more 
commonly,  an  albuminuria  exists  from  which  it  would  be  a  mistake  taj 
postulate  the  existence  of  a  nephritis. 

I  take  this  firsL  I  am  of  opinion  that,  while  the  presence  of  albumift 
in  the  urine  in  small  ijuantity  at  one  or  two  exiuninations  may  mean  any-i 
thing  or  nothing,  the  pereistence  of  this  symptom  for  any  length  of  time  with-, 
out  definite  cause — such,  for  instance,  as  some  passive  j)uhnonary  congestion' 
or  lortil  scrofulous  d!s<.'ase — is  generally  due  to  nej»liritis.  I  am  familiar 
with  the  long  existence  of  albuminuria  without  signs  of  ill  health,  but  I 
am  indisposed  to  admit  that  the  existence  of  nephritis  is  thereby  negatived.^ 
In  five  years  past  I  have  been  on  the  watch  for  cases  of  the  si>-called  funoi 
tioiial  albuminuria  now  so  often  s]K)ken  of,  and,  as  the  result  of  a  ver^^ 
lai'ge  numlH.'r  of  examinations,  the  only  conclusion  I  can  cijrae  to  is  that  il 
must  be  of  great  rarity.  I  do  not  doubt  that  it  may  exist  occasionally  I 
nevertheless,  in  my  exiK-rieniH:'  any  albuminuria  that  is  present  again  an^ 
again  in  the  urine  of  any  child  <;r  adult  is  as  confoiinable  to  the  hyjHjtIu'sS 
of  the  existence  of  nephritis  as  it  is  to  that  of  functional  disease.      Tl:^ 

— -^ 

'  On  Renal  and  Urinary  Affections,  vol.  ii,.  Albuminuria,  2d  ed.,  1877. 
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jf  reual  disease  vary  as  the  individual  almost,  and  average 
ot  common,  is  by  no  means  unknown,  an<l  thus  it  is  not  at 
ill  afc  to  assume  from  the.  mere  absence  of  symptoms  that  disease  is 
liMnt.    For  example  take  the  following  case. 

A  youth  of  sixteen  years  had  warlatina  when  a  child  of  seven.  It  waa 
t  mild  attack  and  no  dropsy  fullowctl,  Imt  within  two  or  three  months 
(Jbnmin  was  found  in  his  urine,  and  has  never  since  been  absent  whenever 
it  hi*  been  examined,  and  that  has  l)oen  freijiiently,  and  always  by  observers 
uf  the  first  reputation.  At  one  time  he  wa.s  kej>t  for  six  weeks  on  a  milk 
diet  without  any  influence  on  the  albuminuria,  and  it  still  renvnins  in 
qotntity.  He  has  never  had  any  symptoms  that  could  be  attributed  to 
Rm] disease,  and  seldom  any  of  ill  hcaltii.  His  urine  lias  a  specific  gravity 
of  1022,  containing  albumin  in  quantity,  with  hyuliuc  casts.  His  heart 
tod  arteries  are  quite  natural. 

Here,  then,  is  a  boy  who  has  bad  albuminuria  for  nine  years,  remaining 
aill  ia  j)erfect  health ;  yet  can  it  be  doubted,  with  the  history  before  us, 
that  be  is  the  subject  of  a  chronic  nephritis,  or  that  in  the  end  he  will  suo- 
conb  to  a  granular  kidney  ?  Nor  is  the  existence  of  health  amid  f tealthy 
^inse  unusual :  its  parallel  may  l:>e  seen  in  many  another  jMithulogieal 
piwea.  There  is  pulmonary  phthisis,  which  often  progresses  with  in- 
tCTvals  of  recovered  health.  There  is  miti-al  stenosis,  which  exists  for 
Tears  liefore  it  becomes  evident  by  loss  of  health.  There  is  the  kidney 
'tseif  in  adtdt  life,  which  may  often  be  known  to  be  on  the  way  to  a  grauu- 
iu  state  years  before  the  organ  becomes  so  inade»]uate  as  to  pull  up  the 
patient.  This  principle  of  "oomiwnsation,"  as  it  is  callwl,  may  lie  traced 
"•  all  diseases,  more  or  less,  and  iu  all  is  sometimes  so  complete  for  the 
*"ne  as  to  obliterate  the  evidences  of  disease.  But  the  disease  is  there  all 
tliPsame.  I  will  only  .idd  that,  important  as  are  these  reflections  as  regards 
'I'lignosis,  they  arc  hartUy  less  so  with  rc-sjicct  to  prognosis  and  treatment. 

Drojisy  without  albuminuria  in  any  extreme  degree  is  rare,  but  in 
"igbtdq^rce  it  is  proltably  not  uncommon.  Dickinson  alludes  to  it,  Henoch 
"^s  Dotes  nf  half  a  dozen  such  cases,  and  Hillier,  Sfo,  IJartel,  Duckworth, 
**!  the  author  all  make  mention  of  it  as  a  condition  with  which  they  are 
■*ll  acquainted,  or  publish  cases.  Thoma.s '  and  Philipp  {< juotwl  by  Henoch) 
"■vcsoen  epidemics  of  this  character.  It  is  an  ojK-n  question  whether  this 
■^'ndition  is  or  is  not  due  to  nephritis,  but  the  more  gcnerii!  npinion  seems 
'«  U-  that  it  IB  so,  because  in  some  cases  casts  have  been  found  iu  the  urine ; 
'"d  in  most,  a  very  interesting  observation  iu  n'lutioii  to  the  |iath()logy  of 
Hie  limjjsy,  the  urine  ha.s  ham  remarkably  scanty,  in  some  amounting  to 
'wnporary  suppression.  In  Dr.  Duckworth's  case*  the  diminution  of  the 
was  quite  reniiirkable,  and  so  also  in  one  that  mTurred  to  me.'  Such 
tts  I  have  seen  have  done  well,  but  it  is  not  always  so.     Henoch  al- 

'  Ziem«sen'»  CyolopiEdia,  vol.  ii.  p.  2.'>0. 

»8t.  Bitrtholomew'B  Hrisp.  Rep.,  vol,  xix.,  1888. 

*  Ouy'i  Ho*p.  Ri'p.,  Scries  III.,  vol  xxvi!.,  1883-84,  p.  198. 
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ludes  to  others  in  which  the  albumin,  absent  during  tlic  greater  part  of  the 
iHness,  apjK-ars  to  some  extent  U-fore  death,  and  he  quotes  tlie  statement  of 
Litten'  that  there  is  a  very  grave  form  of  liemorrhagic  nephritis  which  is 
only  revcakid  during  life  by  some  cedema  of  the  face  and  hyaline  casts  in 
the  urine.  In  mentioning  authorities  I  must  not  omit  tiie  recent  edition 
of  Rilliet  and  Bartliez,  in  which  is  given  (tome  ii.  p.  G94)  a  summary  of 
these  varied  relations  of  the  dropsy  and  albuminuria  of  Bright's  disea^ 
which  is  altogether  adniirabk-  and  quite  accords  with  my  own  exj)erience. 
It  is  indeed  so  mucii  to  tiie  point  that,  at  tiie  risk  of  rcjx?tition,  I  give  it  in 
absti"act.  1.  Albumiuuria  may  apjK-ar  only  after  the  onset  of  the  anasarca. 
2.  Albuminuria  may  precede  the  dropsy.  3.  Anasart-a  may  return,  in  cer- 
tain cases  of  relapse,  without  tlie  reappearance  of  albumin.  4.  Persistence 
of  all)uminuria  is  no  impedinuut  to  variations  in  the  intensity  of  the 
auasan-a.  5.  The  albumin  may  disappear  and  the  drojwy  persist.  6.  The 
anasarca  may  \ye  wanting  throughout  the  entire  course  of  the  malady. 

Complications. — Most  of  tiicsc  have  already  been  dcstxilx'd  in  dealing 
with  the  symptoms.  They  come  alwut  in  various  ways.  At  one  time  it  is 
tiie  nervous  system  that  seems  particularly  obnoxious  to  the  defective  elimi- 
nation, when  we  may  have  to  deal  with  sudden,  violent,  and  re|)eated 
eclampsia,  or  obstinate  vomiting.  Convulsions  are  usually  prewded  by  a 
dimiiuitioti  of  the  quantity  of  urine  passed.  They  vary  much  in  intensity, 
from  a  slight  muscular  twitcliiug  of  some  part  of  tlie  face  or  extremities 
to  a  general  ejiilcptifonn  disrliargo  afi'wting  the  whole  body.  There  may 
be  only  one  attack,  or  one  may  Ik?  rapidly  suoceeded  by  others  again  and 
again,  when  the  condition  is  one  of  mucii  danger. 

At  anotlier  time  it  is  the  tendency  to  atlema  of  the  tissues  and  tavities 
that  threatens.  The  anasaix^a  may  be  so  extreme  that  the  skin  will  even 
give  way,  and  large  lilmlders  form  coveretl  only  l)v  a  ddicjite  jX'Uiole  of 
cuticle.  The  skin  is  then  very  lial)]e  to  a  low  form  of  intlnnimation  or  a 
wandering  erythema,  and  this  forms  a  dangerous  addition  to  the  already 
existing  disease.  One  of  the  commonest  and,  on  the  wlmle,  least  onunous 
complications  in  this  direction  is  ascites  of  moderate  degree ;  but  common, 
also,  are  hydrothorax  and  ojdema  of  the  lung,  and  both  are  dangerous, 
though  probably  more  liecause  they  arc  iiKlicalioiis  of  the  severity  of  the 
discjise  than  as  an  ininwliate  ("ause  of  death  in  themselves.  Hydrothorax 
is  usually  a  slow  formation,  a  part  of  the  gradual  water-logging.  (Etiema 
of  the  lung  is  often  deve]oj>ed  ra]iidly,  and  assumes  the  part  of  an  acute 
bronchitis,  as  regards  its  physical  signs,  but  the  face  is  jiailid,  the  respira- 
tion is  much  distrcsscxi,  and  the  a.'sjM?ct  of  tJic  jMitient  Ix'tokens  impending 
dissolution.  Besides  this,  bnineho-pneumonia  is  not  uncommon  :  Drs.  .-Vshbr 
and  Mutton,  of  Manchester,  give  notes  of  several  such  cases,  in  the  annual 
abstracts  of  the  Peiidlebury  Hospital  for  Sick  Children. 

Of  others  it  may  be  said  that  they  have  no  special  peculiarity  in  chil- 


>  Charit6-Annal*n,  VII.  Jahrg.,  p.  162. 
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dim,  aod  are,  I  think,  indeed,  less  often  seen.  Yet  at  any  age  there  is  a 
trodencr  to  inflammation  of  the  serous  surfaces,  and,  as  regards  the  jwrito- 
Mum,  to  a  latent  but  rapidly-developing  and  lethal  suppurative  peritonitis. 
Hippily,  it  cannot  Ije  said  to  l>e  at  all  wjmmou.  Barthez  and  Sanuf'  lay 
stress  apon  diarrhoea  as  an  occasional  cause  of  rapid  death,  which  may  come 
ooi'itlMT  spontaneously  or  Ik-  jirovoked  by  the  purgatives  oflentimcs  essen- 
tial lo  the  treatment  of  the  disease. 

One  other  complication,  hemiplegia,  may  be  mentioued.  It  is  rare,  and 
fortherea«)n  that  it  is  probably  dependent  on  conditions  other  than  those 
lh»i  lead  to  it  in  adult  life.  It  is  sunietimos  part  of  the  phenonieua  of  au 
ittack  of  convulsions,  and  may  persist  afterwards,  when  it  is  possibly  due 
ttaome  cortical  hemorrhage,  thrombosis  in  the  sinuses,  or  what  not;  in 
flrtlws,  and  more  commonly,  it  is  pro!)ab!y  due  to  an  embolus,  and  is  de- 
pendent on  cardiac  changes  secondary  to  the  renal,  and  in  all  likelihood  to  a 
wriatina  that  has  preceded  it.  In  jhis  case  the  embolus  may  be  washed 
frnm  fiorue  inflamed  valve  or  detached  from  some  [louch  of  the  ventricle, 
tlierlot  having  formed  there  during  the  time  of  failure  of  cardiac  energy 
eitier  from  the  fever  or  from  the  fatigue  produced  by  the  renal  disease. 

Prognosis. — It  is  very  difficult  to  say  anything  that  is  really  useful, 
tliecomjK)sit€of  symptoms  varies  so  much  for  the  individual.  Barthez  and 
Smo*  give  a  loss  all  round  of  one  in  three.  But  it  is  very  difficult  to  get 
«t  a  reliable  conclusion  ;  probalily  some  large  and  carefully-drawn  statistics 
from  general  practice  would  best  meet  the  difficulty,  and  it  may  be  doubted 
whether  from  such  a  source  the  death-rate  would  be  as  high  as  this. 

Tile  elements  for  a  prognosis  in  any  particular  case  have  already  been 
indieated.  In  a  case  that  is  to  do  well  the  symptoms  of  the  disease 
should  show  progressive  amelioration,  flie  scanty  urine  slioidd  liecome 
"t>piou!(,tlic  albumin  should  diminish  steadily,  and  complications  should  be 
•hsent.  The  disappearance  of  the  dropsy  unaci'ompauied  by  lessening  of 
•w  albumin  at  the  time  or  shortly  after  is  a  lad  sign  rather  than  a  good 
<*e.  The  occasional  reappearance  of  a  little  blood  in  the  urine,  provided 
uMt  the  ra.«ie  is  in  other  respects  improving,  is  not  of  itself  of  any  moment. 
'■'P  reappearance  of  lithates  in  an  acute  case  is  a  good  sign ;  and  so  also  is 
"f  absence  of  disturbance  of  the  general  health.  Bad  signs,  as  a  rule,  are 
'h''  persistence  of  dropsy  and  of  alljumin  in  quantity,  |)ersistent  scantiness 
"^  urine,  much  pallor,  albumin  in  quantity  and  dropsy  little  or  none,  the 
•^istenee  of  albuminuric  retinitis,  the  occurrence  of  erythemat<jus  eniptions 
""  the  skin.  In  a<lults  wt»  are  accustometl  t^j  look  to  the  pulse  for  certain 
"wifatinnfi  of  renal  disease, — the  hanl  persistent  pulse,  so  characteristic 
*id  to  well  known, — and  Dr.  Broadlx-nt  has  pointed  out,  with  his  usual 
•Wnjcn,  that  when  these  are  wanting  the  progntjsis  is  a  grave  cue.  I  am 
■"*lhat  this  is  so :  I  have  seen  several  such.  Yet  in  children,  as  I  have 
*'i*B<ly  said,  the  pulse-symptoms  are  not  obtrusive,  and  are  difliciilt  to 
l?*Hgp,  and  more  information  will  l^e  gained  by  attending  carefully  to  the 
•winds  of  the  heart  and  to  the  position  of  the  impulse  at  the  surface  of  the 
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chest.  If  the  impulae  goes  outward  aud  the  heart-sounds  become  weak- 
ene<1,  slow,  aud  laburiiig,  it  is  quite  possiljlo  that  there  may  be  some 
sudden  terniinatiuu  of  the  case ;  so  that  tiie  frieuds  miglit  be  prepared. 

Treatment. — There  arc  certain  well-establisheil  rulea  fi>r  the  manage- 
ment of  nephritis  that  arc  common  to  all  ages  of  life.     These  are  that  the    J 
surface  of  the  body  be  kept  in  an  equable  temperature,  that  the  bowels  be    ' 
kept  freely  oix-n,  and  that  the  diet  l)e  mostly  a  fluid  aud  weakly  uitrogeuous 
one.     The  object  of  these  various  measures  is  not  far  to  seek.     The  skin    ■ 
should  lie  kept  in  a  warm  atmosphere, — that  is,  iu  l)ed, — to  keep  it  acti\"e 
aud  thus  to  pivvent,  a^*  far  as  possil)le,  tlie  ajrrelation  between  skin  and 
kidney  so  imixirtant  to  a  healthy  organism,  but  likely  to  be  harmful  to  a 
damaged  viscus  by  goading  it  to  eiiasnuKlie  a<'tivity. 

The  jKiticnt  is  tlierefore  kept  in  bcnl,  ln'tween  blankets.  The  skin  is 
made  to  act  freely  by  the  free  administration  of  liquid  fixids  and  water,  and 
diaphoresis  is  aided  by  meilicines  such  as  acetate  of  ammcjuium  and  the 
pulvis  ipecacuanha;  c«mp.  Additional  and  p<jwerful  means  t>f  promoting 
perspiration  are  pilocarpine  and  tlie  wet  |)ack.  All  ol)servers  seem  to  agree 
that  tlie  former  is  a  dangerous  remetly  in  children,  as  it  is  often  productive 
of  vomiting  and  sometimes  of  alarming  collapse.  I  have  given  it  as  a 
hypodermic  injection  in  doses  varying  from  one-fifteentli  to  one-twelfth  of 
a  grain  to  children  of  from  four  to  eight  or  ten  years,  and  it  seldom  fails 
to  induw  sweating,  but  I  cannot  say  that  I  have  seen  much  wrtain  benefit 
from  its  usc^  Dcmme'  has  given  five  milligrammes  to  children  under  two 
years  of  age,  from  seven  to  ten  milligrammes  to  those  from  two  to  six  years, 
and  as  much  as  twenty-five  to  those  above  six  years,  l)Ut  I  would  not 
recommend  the  larger  dose.  One  injection  a  day  is  usually  sufficient.  It 
can  also  be  given  by  the  mouth,  and  perhaps  better  so  to  children,  in  doses  I 
of  from  one-eighth  to  one-fourth  of  a  grain,  cither  in  tablet  or  in  synip 
and  water ;  but  in  any  case  it  is  best  to  use  it  with  caution  and  to  feel  one's 
way.' 

I  much  prefer  the  wet  pack.  A  thin  blanket  is  wnuig  out  of  hot  water, 
and  the  child,  divested  of  all  its  clothing,  is  wrapjnxl  in  it  from  chin  to  feet ; 
tlien  adry  blanket  is  wrap{)e<l  r<jund  it  and  loosely  covered  with  a  mackiuto<>ii. 
After  an  hour  or  so  the  wet  pack  is  removed,  and  the  child  swathed  iu  a  I 
drj'  blanket.  This  is  a  jwwerful  nuians  of  producing  a  free  action  of  the 
skin,  and  with  care  I  do  not  know  that  it  is  ever  Imnnfui,  but  tiie  l>ody-tem- 
perature  must  be  watched  meanwhile,  and  the  }iack  shouhl  not  be  (xmtinued 
for  any  excessive  length  of  time,  .\t  the  Evelina  Hospital  for  Children 
we  at  one  time  applicil  a  continuous  pack  in  wvenil  ciiscs,  but  it  was  pro- 
ductive more  than  once  of  a  sudden  rise  of  temiwrature  to  a  rather  alunn- 
ing  height,  and  in  another  case,  although  tiie  nephritis  was  cured,  an  ocuk; 
general  dermatitis  exfoliativa  was  caused  which  was  many  weeks  before  it 


'  Jikbrbuch  fur  KinUerboilkunde,  zvi.  869. 

'  See  aiw  Uenocb,  op.  ciL,  fur  ■  still  more  doubtful  ulTocacy  of  tbU  irag. 
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golwell.     Dr.  Carpenter,  the  resident  medical  officer  at  the  Evelina  Hos- 
pitil,  lias  pul)lislK>d  these  cases  in  the  Practilionci-  (1888). 

In  atiditiun  to  those  measures  there  are  warm  baths  and  vapor  liaths, 

whi'ii,  provided  that  chills  are  avoided  on  getting  in  and  out  of  the  hath,  are 

I   nneof  the  least  harmful  means  of  relieving  the  kidney ;  yet  even  measures 

to  simple   as  these  arc   not  without  drawbacks  if  used  indiscriminately. 

Henoch  tia:3  oocasioually  seen  a  warm  Iwith  followed  by  a  fresh  accession  of 

iueoaturia  aAcr  each  Ijatli.     Dr.  Dickinson  also  speaks  in  words  of  warn- 

iag.    He  says  tliat  miicli  mischief  has  probably  lx>cu  done  by  purging  and 

•Wtttiag,  although  in  their  proper  splicrc  they  are  invaluable.     Bartbez  and 

Sanoi  consider  hatha  most  suitable  for  chronic  conditions  and  when  the  re- 

■pintory  tract  is  healthy.     If  the  disca-sc  is  acnte  and  the  lungs  are  imjdi- 

Cattd  ever  so  little,  they  are  dangerous.     The}-  have  seen  sudden  (ctlcma 

of  the  lungs  and  death  follow  their  employment  several  times ;  and,  altliough 

I  cannot  say  that  such  has  lxH>n  my  own  expencncc,  I  think  the  statement 

i»  ■wdl  worth  attentive  consideration  in  conjunction  with  what  has  been  said 

iVganling  the  continuous  ]>ack. 

Alkalinity  of  urine  is  thought  by  many  to  favor  the  return  of  the  kidney 
its  natural  state,  and  citrate  of  potassium  in  retjuisite  doses  may  be  given 
with  that  object. 

The  question  of  diuretics  has  been  much  discussetl,  and  if  by  diuretics  be 

nwint  all  snch  remedies  as  are  siipjiosed  to  act  directly  upon  the  kidney,  such  as 

enuill  and  brijom,  I  can  only  say  that  atler  many  trials  I  have  long  discarded 

tkeni  aa  quite  inefficacious  under  the  circumstances  in  which  they  are  re- 

<iuire(l  to  act.     The  only  diuretics  of  any  value  are  digitalis  (and   jjossibly 

wW  remedies  of  that  class,  such,  for  example,  as  strophauthus),  salts  such 

M  citrate  of  potassium  and  lK?nzoate  of  sodium,  and  water.     These  are  all 

"f  value, — the  cardiac  tonics  prolmbly  by  their  action  on  the  circulatory 

•J'Swii,  the  water  by  diluting  the  blood  ami  making  it  less  obnoxious  to  the 

teues,and  the  salts  by  favoring  the  conversion  of  the  urates  into  other  and 

I*  irritating  products.     Cafteine,  too,  may  receive  favorable  mention  for 

*»8ional  cases.     Its  value  is  probably  due  to  its  action  on  the  circulatory 

Wid  nervous  systems   rather  than   to  any  liwal  action  on  the  renal  cells, 

ilthiNigh  in  combination  with  bejizoate  of  sodium  and  ammonium  it  ia 

UO(]iii«tionably  at  times  a  us»'ful  and  jwtent  diuretic. 

There  are  no  drugs  that  will  dirci'tly  lcs.iicn  the  quantity  of  albumin  that 
MpMoed,  but  I  doubt  whether  the  drain  of  albumin  is  of\en  sufficient  to  do 
•ny  serious  harm  :  the  importance  of  the  quantity  is  chiefly  in  its  liciug  an 
iwlex  of  the  state  of  the  kidney.  If,  however,  atter  three  or  four  weeks 
the  albumin  remain  in  large  quantity,  and  bkxKl  cfmtinues  to  reap|K'ar  from 
time  to  time,  or  the  pallor  is  considerable,  iron  sometimes  does  much  good. 
I  give  it  sometimes  as  the  tincture  of  the  iK-rchloride,  sometimes  as  the 
acetate, — a  preparation  that  is  usually  well  Iwrne.  Henoch  pjieaks  well  of 
tannic  acid  and  of  ergotine.  The  former  I  have  often  made  use  of,  the 
latter  sometimes,  but  I  cannot  say  that  I  have  seen  any  benefit  from  cither. 
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Failing  with  iron  in  the  later  stage,  I  think  that  nialtinc  and  ood-liver 
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sometimes  of  use.  Mliere  must  ix;  sometiung  very 
change  in  nutrition  indicateil  by  tlie  fatty  ehauges  of  ehroiiic  parenehynia- 
tou8  nephritis,  and  when  it  goes,  as  is  otlen  the  case,  with  extreme  pallor  it 
has  often  ocvurred  to  me  to  treat  tlie  anwmia  rather  than  the  renal  iuHam- 
mation.  But  it  is,  I  tliink,  certain  that  a  strong  meat  diet  makes  mat- 
ters worse,  and  where  iron  tonics  fail  to  mend  matters  much  it  betMroe? 
a  necessity  to  apjjly  to  tliose  foixls  whieh  will  aid  us  without  overtaxing 
the  damage<l  viscera.  I  iiave  st.'cn  cases  where  it  seemed  that  the  adrainia- 
tratioii  of  cod-liver  oil  and  inaltine,  oiiw  or  twice  even  of  brandy,  was  the 
start  ing-|)oint  of  recovery,  and  for  exceptional  eases  I  am  not  prejjarcd  to 
prohibit  any  article  of  diet,  even  meat  or  aleoholic  stimulants. 

To  sum  up,  then,  in  a  simple  wise  the  child  is  at  oiur  put  to  bed  between 
blankets;  its  diet  is  retluced  to  milk  fiHid,  variod  as  much  as  possible  br 
the  introduction  of  vegetables,  riiH?  fruita,  cream,  etc.,  with  the  free  admin- 
istration of  soft  water;  a  daily  warm  liath  is  given, — if  necessary,  a  wet 
jiack  or  vapor  batii ;  the  bowels  are  kept  freely  open  by  an  occasional  purge, 
and  the  acetate  of  ammonium  and  perhajw  a  little  pulvis  ifiecacuanhs  comp. 
ai'c  administered  internally. 

If  the  urine  liecomes  scanty  or  convulsions  threaten,  the  wet  pack  is  r^ 
peated  at  intervals  of  four  or  six  hours,  a  large  pmltice  is  applietl  to  the 
loins,  and  dry  or  even  wet  cupping  may  sometimes  be  resorted  to  witli 
advantage. 

The  various  compli<'atifinR  may  Ik?  taken  acriatim. 

CkmviJgions. — The  child  sliouhl  at  once  be  diveste*!  of  all  clothes  and 
phiced  in  a  wet  pack,  or,  as  some  may  prefer,  the  loins  may  be  dry-cupjted 
freely,  anil  a  large  jwultice  applied  over  them  and  changed  every  three 
hours.     The  wet  pack  is  to  be  uwd  concurrently  with  these  measures. 

The  b«jwels  are  to  Ix"  freely  openetl  by  two  or  three  grains  of  calomel, 
^Dd,  after  the  action,  twenty  grains  of  bromide  of  ]K)tassium  may  be  given 
~as  enema,  or  eight  or  ten  grains  by  the  mouth  if  the  child  can  swallow. 
In  the  majority  of  cases  these  measures  will  prove  sufficient :  the  |iatient 
slowly  comes  round  from  the  drowsy  state  following  the  fit,  the  urine  is 
secreted  more  copiously,  and  then  the  measures  alrejuly  de9<'ril>ed  may  be 
resumixl.  But  in  the  more  severe  ra.ses,  wiiere  one  fit  follows  another, 
or  other  of  the  lesser  convulsive  movements  seem  to  threaten,  the  vexed 
question  of  venesection  must  l>e  considered.  I  cannot  speak  from  expe- 
rience, for  I  have  never,  that  I  remenil)er,  bled  in  such  a  case  ;  but  it  ia 
for  such  cases  that  most  writers  on  diseases  of  children  advise  that  either 
cupping  to  the  loins  or  leeches  to  the  mastoid  process  should  be  applied. 
For  my  iiwn  part.  I  should  still  prefer  an  ice-l«g  to  the  head,  and  the  admin- 
istration of  <lilorofonn  and  bromide  of  jKitnssium  and  hydrate  of  chloml, 
cither  by  the  mouth  or  by  the  nx-tum.  Dr.  Barr  speaks  strongly  in  favor 
of  Ix-nzoate  of  ammonitini  in  full  doses  for  preventin^j  a  recurrence  of  the 
fit,  and,  although  i  do  not  i-ememljcr  to  liavc  ever  made  use  of  it  in  precisely 
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IBB^Kb,  I  am  so  impressed  with  the  vahie  of  the  benzoate  of  sodium  for 
jiding  elimination  bv  the  kidneys  in  renal  disease,  as  I  have  already  said, 
dk^I  certainly  think  it  might  prove  useful  here. 

^fVoinilinff  may  be  present  at  tlie  onset  of  the  disease,  when  it  probably 
rill  Dot  call  for  special  treatment,  or  it  may  indi<«te  a  grave  amount  of 
mi-ichief,  ami  will  Ik?  best  combated  by  measures  alrt>ady  detailed  which  aim 
at  procuring  depuration  of  the  juices  by  vis-'cra  otiier  tlian  tiiose  diseast^d. 
Shwiiil  local  remedies  seem  advisable,  half-hourly  drop-<loses  of  tincture 
of  iudine  in  a  tcaspoonfid  of  water  n>ay  In'  triwl,  or  the  old-fasiiioncd  but 
cBwlive  bismuth  with  hydrocyanic  acid  and  l)i<arlKinate  of  sodium.  Nitro- 
gl}'ceriii  is  sometimes  useful  in  adults  and  niiglit  ])ii.ssibly  be  so  also  in 
<^iil(|ppn.  Much,  too,  may  Ik?  done  with  diet.  Skimmed  milk  or  whey, 
icni,  will  oflcn  be  retained  wheu  other  things  are  vomited.  A  little  iced 
thunpagne,  too,  is  a  seductive  to  the  stomach  well  worth  a  trial. 

Diarrhfea  must  be  trcatetl  by  ordinary  measures. 

Divpsien  of  the  serous  cavities  may  retjuire  jMiracentesis  for  the  relief  of 
inrnifdiate  symptoms,  but  it  is  not  ofteu  »o,  particularly  as  regjirds  hydro- 
thonu.  It  is  far  more  ct)mmon  to  have  to  tap  the  alnlomen,  sometimes 
bwuseof  the  amotmt  of  fluid  in  the  alxloniiuiil  cavity,  and  sometimes  with 
the  (ibject  of  inducing,  by  the  removal  of  pressure,  a  lietter  excretion  of 
water  from  the  kidney.  I  always  make  use  of  a  verj*  fine  canula,  such  as 
tiat  allied  aSouthey's  tulw,  lait  made  longer  to  allow  of  jienetration  of  any 
additional  thick ui'ss  of  the  alKhmiinal  wall.  A  tube  of  this  kind  may  be 
Ifft  in  the  peritoneum  for  ten  or  twelve  hours  without  any  risk  and  with 
little  discomfort.  It  will  usually  iMic^^mie  bloc'ked  with  a  little  lynijih  by 
tlie  end  of  this  time  or  proliably  before,  but  ten  or  fifteen  pints  may  be 
•Ttlidrawn  in  this  way,  to  the  great  relief  of  the  patient.  The  ehest  must 
^leaspirate*!  if  any  operation  is  uec"e.ssary ;  withdrawal  of  the  fluid  by  other 
"caus  is  a  remaly  of  the  last  resort. 

Anojtarca  must  for  the  most  part  be  treated  also  by  occasional  free 
ptifpt'on  and  by  the  vai^or  l>ath  or  other  sudorific.  In  extreme  vases  I 
P^fer  simple  acupuncture  to  the  ase  of  Southey's  tubes,  as  less  worrying 
•o  the  child. 

But  I  have  no  doubt  of  the  utility  of  dijritalis  and  stniphanthus,  and 
I  have  certaiidy  seen  go<xl  results  also  from  cafHiiic  or  its  combination  with 
'•enzciate  of  sodium.  S<ime  advise  that  tiu'  fluitls  imbibed  should  1h>  limited 
'1  tlnse  ea.sc8,  arguing,  with  great  apjKarance  of  probability,  that  the  more 
""id  taken  in,  the  more  is  the  aniu^ir«i  likely  to  Ik*  iucrcawnl.  But,  so  far 
**  I  have  lM?en  able  to  judge  from  actual  i-ascs,  I  do  not  think  this  objection 
'o  free  imbibition  well  founded.  On  the  contran',  I  have  occasionally  car- 
'i«l  out  this  suggestion,  and  I  have  invariably  found  that  the  albumin  has 
'"iTwued  in  amount  and  the  patient  has  Ixx^n  woi-se.  The  treatment  of  the 
•o««arca  is  indeed  in  some  cases  a  very  aii.xious  question  :  do  all  we  can, — 
''"igs,  baths,  puncturing  the  legs, — nothing  seems  to  dissijxite  or  even  to 
•n^st  it,  and  this  is  particularly  so  in  adults — I  cannot  say  it  is  in  children 
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— where  the  ohrouic  uephritis  exists  without  the  usual  coueomitant  of  high 
arterial  tension. 

Suppression  of  urine  must  be  treated  in  much  the  same  way  as  an  attaek 
of  convulsions,  omitting,  of  course,  such  remedies  as  are  aimed  dii-ectly  at 
the  arrest  of  the  convulsive  movements.  A  brisk  aperient  is  given,  the 
loins  are  freely  drj--cupped  and  then  poulticwl,  and  the  body  ia  either  wet- 
packed  or  treated  to  a  vajwr  Ixitli.  Acetate  f)f  ammonium  and  citrate  of 
potassium  are  given  freely  i>y  the  mouth,  aud  i>lcaty  of  watery  drinks,  such 
as  barley-water,  whey,  soda-water,  aud  lemonade. 

Pulmonary  wdnna  is  a  very  daiip;cn>us  symptom,  aud  it  is  to  be  pre- 
vented ratlicr  thau  treated.  When  it  has  set  in,  a  dose  of  compound  jalap 
powder  or  of  scammony  powder  should  be  given  at  once,  and  small  doses 
of  digitalis  mixture,  digitalin,  or  strophauthus  given  at  fi"equent  intervals. 
Brandy  or  champagne  will  also,  iu  all  probability,  be  required. 

Hsematuriu  seldom  calls  for  treatment.  Even  when  it  is  profuse  it 
usually  ceases  within  a  short  time ;  and  when  it  appears  and  reapjjcars 
merely  to  the  extent  of  tingeing  the  urine  it  is  of  no  moment  as  a  hemor- 
rliage.     Bat,  if  necessary,  hamamelis,  ergotine,  or  tannic  acid  may  be  given. 

The  dilated  lieaii  of  renal  dis«!ase  is  usually  a  concern  of  the  left  ven- 
tricle, l)ut  I  may  say,  iu  passing,  that  I  have  occasionally  met  with  it  on 
the  right  side,  aud  even  on  the  right  side  alone,  when  I  have  i)een  obliged 
to  assume  tliat  the  arterial  6]>asm  in  some  cases  is  more  pulmonary  than 
systemic.  But  it  is  mostly  tiic  left  ventricle  that  suflers,  aud  it  is  to  the 
cUnical  evidence  of  tiiis  that  our  attention  sliould  Ik?  directed  with  the  view 
of  preventive  or  other  treatment.  The  evidences  are  twofold.  In  the  first 
platx;,  sonic  indications  may  Ijc  gathcnxl  from  the  <'haracter  of  tlie  heart- 
sounds  and  the  features  of  the  muscular  action.  These  have  already  been 
dcst-rilx'd.  The  irregular  or  halting  action,  aud  the  impression  of  labor 
conveyed  by  tlic  lengtli,  want  of  sharpness,  or  shuffling  quality  of  the 
systole,  indicate  unmistakably  to  the  attentive  car  that  the  ventricle  finds  a 
diiiicuity  in  overcoming  its  work,  and  that  it  requires  such  aid  as  can  lie 
afforded  it.  In  the  next  place,  in  many  cases  other  evidence  can  be  ob- 
taini-d  by  a  rarcful  serutiuy  of  the  jxisition  of  the  impulse  on  the  chest-wall. 
It  is  therefore  imjicrativc  iu  all  cases  of  acute  renal  disease  that  the  heart 
should  be  examined  daily  if  possible,  or  at  any  rate  at  frwjuent  intervals, 
and  if  there  be  any  evidence  of  hciirl-Failurc  it  may  Ik"  obviated  or  lessened 
in'  appropriate  measures.  These  are  little  different  from  those  that  have 
already  been  mentioned,  but  they  will  vary  somewhat  with  the  case,  one 
measure  proving  more  uw^ful  in  one  ease  and  another  in  another.  Thus,  a 
frei'  hytlragoguc  catliartic  is  one  of  tlie  most  useful  methods  of  relieving  a 
jade«l  htart.  With  it,  it  may  be  advisable  to  give  a  little  alcohol.  The  wet 
pack  or  vapor  bath  may  du  something;  alkaline  diureti(<8  also.  But,  as  a 
general  rule,  digitalin,  digitalis,  stn)}>hanthu8,  aud  caffeine  are  the  reme- 
dies most  useful.  It  is  my  lielicf  that  by  i-arefuily  watciiing  the  heart,  and 
giving  digitalis  or  one  of  the  other  remedies  when  the  first  symptoms  of 
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bort-failure  appear,  a  dangerous  crisis  may  in  many  cases  be  passed  over. 
I  usually  give  the  tincture  of  digitalis  in  fonr-  or  five-minim  doses  every 
thn*  or  four  hours,  continue  it  for  a  day  or  two,  and  then  leave  it  off  for  a 
diy  or  two  and  take  to  it  again  if  necessary.  But  small  doses  of  digitalin, 
the  one-hundred-and-twentieth  of  a  grain,  may  be  given  frequently  instead ; 
ttraphanthus  also  in  two-  to  five-minim  doses,  or  caffeine  in  doses  of  one  or 
Iwu  grains.  The  latter  I  usually  combine  with  benzoate  of  sodium  ;  this 
fiHiM  a  solution  in  water  which  can  Ix;  sweetened  or  flavored  as  necessary. 

There  are  many  other  remedies  that  might  prove  of  sers-iw  ooi-asionally. 
Thus,  B|)arteiue  sulphate  is  recommended  by  some  as  a  good  heart-tonic. 
It  may  be  given,  one-fourth  grain  for  a  dose,  three  or  four  times  daily, 
Htberas  a  granule  or  in  solution.  Paraldehyde,  f)f  nnqnt«tionable  service 
in  the  laboring  i^cart  of  old  renal  disease  in  adults,  might  be  of  service 
hfre.  Five  or  ten  minims  may  be  given  in  almond  mixture  or  with  a 
little  rectified  spirits,  tincture  of  orange,  and  water,  either  occasionally,  or 
nguiarly  two  or  three  times  a  day ;  and,  if  time  sei-vc,  strychnine,  by 
lobnitaueous  injection,  in  drop  doses  of  one-hnudrcdth  of  a  grain,  is  one  of 
ibcniost  valuable  cardiac  tonics  that  we  possess. 

Of  the  dropsy  that  is  uusw-ronipauied  by  albuminuria  it  is  hardly  neces- 
«n  to  speak,  but  tiiis  much  may  be  said,  tiuit  the  few  sucii  cases  which  I 
Ivveeeen  liave  all  been  readily  amenable  to  rest  in  bed,  the  wet  pack  or 
*»IKirlwths,  and  alkaline  diuretics  and  dia])lion"tic8.  These  measures,  with 
|*riia|is  the  addition  of  a  little  digitalis,  are  the  proper  ones  to  adopt  in 
■ch  ciBes.  For  those  who  have  onoe  liad  a  pronounced  attack  of  renal 
ioSunmation  it  is  advisalile  that  they  slioidd  in  tlie  future  be  moix'  carefully 
pfMwved  from  chills  and  undue  exjxisure  than  heretofore.  I  have  seen 
ttVi-ni  cases  in  which  a  history  has  Ijeen  given  of  recurrent  attacks  of  slight 
puiSneas  of  feet  or  fat*  in  the  course  of  several  years,  with  intervening 
Pwods  of  what  have  lx?en  described  by  the  patient  or  the  parents  as  times 
of  health.  Henoch  also  states  that  he  has  several  times  known  a  chill, 
•»  fmm  a  bath  in  the  sea,  produce  a  fresh  attack,  and  he  considers  the 
Wixy  a  vtdnerable  organ  after  an  attack  of  scarlatinal  nephritis. 


CHRONIC  BRIGHT'S  DISEASE. 

Synonyme. — The  granular  kidney. 

I  iiuve  in  the  early  |>art  of  this  article  given  reasons  for  confining  the 
ning  of  tlio  term  "clironic  Bright's  disease"  in  children  to  the  granular 
kidney,  and  it  will  \ie  unnwt'ssary  to  say  more  now.  Of  two  hundred  and 
liiirty  cases  of  granular  kidney  examined  in  the  post-mortem  nnmi  of  Guy's 
Hospital  in  the  ten  years  from  1873  to  1882,  there  is  no  case  under  ten 
T'pars,  and  only  one,  a  female,  under  twenty.  But  this  is,  as  I  have  said 
rhere,  a  matter  of  inteqiretatiou.    Sunie  wnuld  rail  all  kidneys  granular 
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EBgalar  on  their  surface,  but  even  with  this 

adney  is  not  and  eitultl  not  be  a  common  disease  in 

has  ever  given  tlie  smallest  consideration  to  tlie 

•ji  cUil  fifie  and  to  the  })athology  of  the  granular  kidney  will 

.   iflML.    Tlie  questions  of  most  interest  are,  does  it  occur?  and, 

■  — r  its  muses?  and  the  interest  t>f  these  lies  chiefly  in  tljcir 

•  a  the  natural  histor\-  of  the  disease  in  later  life. 

4  iMmb  oocw  can  at  once  be  proved  by  cases.     Reconls  of  many 

i»  W  iiMUid  scattered  tlirongli  the  me<li(^d  fK-ricxlicals  of  recent 

I  9IV»  abort  notes  of  two,  one  not  liitlierto  published,  that  ha\-e 

,  kt»IK  ibratsbed  to  me  by  Dr.  Henry  Ashby,  of  Manchester. 

tL,  aged    ten,   was   adiiiittc<l   into  a   surgical   ward   of   the 

Hospital  for  Sick  C'hildreii  for  rickets  am^  deformity  of  the 

had  never  been  a  strong  child,  and  her  legs  had  been  crooked 

ake  bt^n  to  walk.     Nothing  pe<-uliar  had  l)eeu  noticed  alx>ut 

1  that  during  the  last  two  years  she  had  sutll're<l  a  good  deal  from 

up  usually  once  in  the  night  to  jtass  water.     Recently  she 

il  iMsdu'hes,  and  laborwl  breathing  and  coma  on  the  last  two  or  three 

Sbe  was  a  small  girl,  with  deibrnicd  tibise,  and  when  in  bed  it  was 

J  that  she  had  urgent  dyspntca.     Respiration  2*5,  pulse  110,  temjwra- 

>  Mbnttrnml.     She  was  much  distrt>ssed  and  somewhat  c}'anoscd.     The 
ti'on  of  the  chest  revealwl  nothing  abnormal  :  the  cardiac  beat  waj? 

In  IImp  fifth  sjKice,  half  an  inch  in^^ide  the  h'ft  nipple.  I^ater  in  the  evening 
liM>  dx-spncea  became  more  urgent  and  she  more  cyanosed,  but  without 
uiMr^'ut  caiisiv  Rcs|)in»tion  .'{fi,  pulse  120.  The  urine  was  jxtssed  under 
hor.  and  none  ixuild  be  olrtained  for  examination.  During  the  night  sharp 
diarrhoui  came  on,  she  became  unconscious,  moist  rftlos  aj)iK?arGd  in  the 
ch<^,  and  she  dic<l  in  a  convulsion  the  dav  after  h<'r  admission. 

Antnj)Mii. — Lungs  gorged,  but  othcrwis«j  normal.  Heart:  left  ventricle 
wnll  somewhat  thickened.  The  kidneys  were  very  small, — Ijoth  almost 
cxa»'fly  the  .same  size, — one  and  eight-ninths  inches  in  length,  one  and  oue- 
ipiartcr  iiicijcs  broad.  They  were  fimi  and  pale  ;  the  rajwule  stripped  with 
difliculty,  tearing  away  pieces  of  the  cortex  ;  surface  of  the  cortex  granular; 
its  scH-tion  so  wasted  that  hanlly  any  remainetl,  fatty-looking  and  mottled. 
The  kidney,  of  which  a  sliw  is  now  before  me,  is  a  striking  siiccimen  of 
the  active  interstitial  fonn  of  tlie  disease.  By  this  I  moiii  tliat  the  disease 
is  one  of  copious  nuclear  growth,  and  not  one  of  mere  fiijrosis  with  atrophy. 
Tlii<"k  irregular  bands  of  highly-nudcatwl  material  sjin-ad  from  the  cortex 
downward  to  tlic  meflulla,  and  within  tlicm  are  thickeneil  and  shrivelled 
capsules  and  wasted  tulx^.  They  have  a  basis  of  fibroid  material,  and 
show  \ve]l-markp<l  puckering  or  cicatrization.  Outside  them  are  tracts  of 
comparatively  healthy  tubes. 

The  following  case  is  from  the  published  abstract.'     It  was  that  of  a 

>  Abstract  of  some  of  the  Medical  nnd  Surgical  Cases  treated  at  the  Oeneiul  Hcwpitall 
for  Sick  CUildrcti,  Pcndteburj',  Mauchester,  1888. 
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giri,  iged  deven  and  thrce-fourtlia  years.     The  history  is  imperfect,  but 

ihe  child  had  never  had  s<«rhjtiiia,  and  Iter  ailnient  dated  liack  uidy  two  or 
three  mrks.  Three  days  before  her  adinis.siou  her  faw  itegaa  to  swell  and 
li«r  breath  became  short.  She  was  in  nnieh  distress,  with  dilating  alse 
Pulse  120,  weak  ;  reijpinition  44  ;  tenijK'iiitnri'  fK».4°  V.  The  reso- 
!  at  the  left  base  was  inijiaired,  and  e<jarse  nlles  were  heard  throufrhout 
bu(h  luugs.  The  first  sound  of  the  lietirt  was  weak,  the  seeoiid  atxvntu- 
ittd;  no  bruit;  apex-beat  in  the  fifth  s|moc  outside  the  left  nijiijlc-line. 
The  urine  was  pale,  clear;  no  deposit;  s]X'dfi(!  gravity  1015;  one-lialf 
ilbumin.  She  was  treated  with  jaboi-andi  an<l  jjaeks,  and  jjasst-d  gradti- 
lily-iuewasing  quantities  of  urine;  but  the  quantity  of  albumin  remained 
about  ibe  same  (no  casts  were  ever  found),  and  the  fwlenia  also,  and  she 

►  gndualiy  sank. 
At  the  autopsy  these  points  were  noted.  Mueh  oedema  of  the  subcu- 
itMWls  tissaes.  Right  lung  :  twenty  oimees  of  fluid  in  tlic  pleura,  thf  lung 
WMollapaed  and  ailematous.  The  Icfi  hing  was  gorgi>d  and  a'dt'aiatous. 
Theh«irt  weighotl  eight  and  three-fourths  ounees.  Right  auricle  wall  very 
thin;  right  ventriele  also,  and  cavity  dilatwl.  The  left  ventricle  very 
ihidc;  cavity  slightly  dilate<l.  Peritoneum  contained  much  fluid.  Kid- 
•W8:  right,  two  and  one-fourth  ounees  in  weight ;  left,  three-fourths  of 
in  ounce.  Right,  small  granular  on  the  surface ;  capsule  thickened  and 
•dhcrcnt;  cortex  very  narrow,  hai-dly  existing  in  ]>laccs ;  pale,  infiltrated 
»ith  urates ;  Jireter  and  calyces  dilated.     Lett,  very  small,  merely  a  ves- 

Itip;;  areter  and  calyt^s  dilate<l ;  very  little  kidney-substance;  capsules 
•ikepent;  surfaee  granular;  cortex  and  pyramid  infiltrated  with  urates; 
■■  uneters  dilated  ;  no  obstruction  detected.  Microseoptcjtlly  there  was 
pwt  increase  of  fibroid  tissue  between  the  tubules,  in  many  places  in- 
filtnt«d  with  leucocj'tes;  the  Mal[>ighian  corpuscles  surrounded  by  filn'oid 
•isue,  some  of  the  glomeruli  having  undergone  a  hyaline  degeneration, 
"MUiy  of  the  tubules  being  dilated  and  filled  with  urates. 

One  other  ease  may  lie  mentioned,  although  lK?youd  the  period  with 

*hidi  this  article  deals ;  but  the  disease  proUilily  eommencetl  at  the  age  of 

twelve  years.     A  girl  of  eighteen  years  was  adniitte<l  into  Guy's  Hospital 

"inlcr  Dr.  Wilks.     She  had  had  scarlatina  six  years  Ijefore,  followed  by 

[Wdling  of  the  feet.     From  this  time  there  is  a  gap  in  her  history  until  six 

vi'Q  months  before  her  admission.     Since  then  she  had  had  sickness 

•od  shortness  of  breath.     Her  legs  and  face  had  l)een  swollen  for  a  month 

"oly.    She  was  vcr\-  ill.     There  was  some  oedema  of  the  legs,  and,  to  a  less 

^Uat,  of  the  al)domiiial  wall  also.    The  urine  had  a  s|)ecific  gravity  of  1010, 

*od  was  very  albuminous.     Death  occurred  within  a  day  or  two,  and  upon 

malting  the  autopsy  the  kidneys  were  so  mueh  contracted  as  to  weigh  three 

•till  a  half  ounces  only.     Their  .surfaces  were  red  and  sandy  or  minutely 

gnuiular  in  some  parts,  bossy  and  fatty-looking  in  others.     On  the  whole 

bw  were  fawn-colored.    The  wasting  was  more  extreme  in  one  :  it  weighed 

aly  one-lialf  to  three-quarters  of  an  ounce.     The  heart  weighed  ten  and 
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iht's  diseabb. 
0f  aaar  retnarkably  tough,  altliough  not 

^  Ak  state  of  things,  it  occurs  oftenest 

Skr  result  uf  an  insidious  subacute  inflam- 

B  dropsy  of  inure  than  a  slight  and  tran- 

where  the  auasui-ca  was  tiuis  temporary, 

had  frequently  recurred  since,  so  as  to 

had  been  a  long-existing  and  c"ontinu- 

_  fcahfi  rl  that  other  caul's  exist,  and  of  these  I 

»re  far  more  common  than  lias  been  hitherto 

X  tam  been  struck,  both  in  the  cases  I  have  seen 

mmiei  by  others,^-onc  of  the  oases  just  detailed  is 

i<qoency  with  which  a  slirunken  kidney  is  found 

pdvis.     A  previous  obstruction  is  not  alieulutcly 

bccnuse  all  luuHcular  structures  falling  into  disuse 

tfnicturc  and  toneless  in  function,  and  die  dilatation 

about  in  that  way,  and  it  must  be  confessed  tbat 

nite  the  )>n'sence  of  a  stone.     Nevertheless  I  hold 

^(■ktili  are  seldom  large  in  childhood,  small  calculi  pass- 

■  tfe  ureters  are  by  no  means  uncommon,  and  (mtholugical 

^laecot  years  has  shown  that  an  ascending  nephritis,  as  it 

Miplies  an  adequate  hypothesis  for  the  setting  in  progress 

such  as  this. 


4 


is  no  reason  why,  as  an  occasional  occurrence, — since  we 

1^  it  must  be  admitted  that  a  primary  nephritis  other  than 

0  BOt  unwmmoti  and  is  ver>'  equivocal  in  its  symptoms, — the 


I  sriJintis  fwm  an  ordinary  chill  should  not  lead  to  such  a  result, —  ■ 
^m  I  ^ff  (bo  add,  the  occasional  action  of  various  b!oo<l-poisons,  of  which 
•  ^^^^^10  hftve  seen  several  years  ago  a  striking  example.  A  marked 
^-(igiia  of  •  granular  kidney  >va3  sent  to  me  by  Dr.  Wilkin,  of  Beoken- 
^■^  «^  this  statement,  tliat  the  girl  (about  eighteen  years  old)  had  been 
1  to  the  hospital  and  died  within  a  short  time  from  chronic  Bright's 
and  the  only  tause  that  could  be  assigned  was  that  she  was  known 
^y^^  eaflbivd  once  from  lead  colic  several  (I  think  eight  or  ten)  years 

This  is,  I  think,  all  that  can  be  said  of  the  causes  of  the  granular  kidney 
^ti  with  in  childhood.  As  regards  symptoms,  in  the  absence  of  tliick- 
MMirof  the  vissels  and  other  characteristics,  it  would  appear  to  be  a  malady 
■ot  nulikclv  to  be  overl<x>ked  until  death  is  somewhat  suddenly  ushered  in, 
tither  br  convulsions  and  coma,  or  by  dyspncea,  vomiting,  perhaps  diarrhoea, 
«im)  c^iliapse.  But  I  would  again  insist  upon  the  ot^casional  existence  of 
<rwrc  thirst  and  polyuria  in  any  form  of  chronic  nephritis. 

Once  the  diagnosis  is  made,  the  prognosis  can  only  be  a  hopeless  one, 
even  if  the  issue  be  some  time  delayed,  and  the  treatment  must  follow  the 
Unce  that  have  been  indicated  in  the  previous  sections. 
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SURGICAL  DISEASES  OF  THE  KIDNEY. 


By  henry  morris,  M.D.,  F.RCJ3. 
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PERINEPHRITIS  AND   PERINEPHRIC   ABSCESS. 

Definition  and  Pathology. — Poriiiepliritis  is  iiiflainnmtion  of  tlie  cel- 
Inlir  and  adipose  tissue  siirrmindiug  the  kidiiov.  When  tlie  iiiflammatioir 
Im  Hill  ou  to  .siipiHiratioii,  |>criiu'i)!irio  ahstiss  is  sjiid  to  exist.  In  some 
«W»  llic  suppui-ation  is  widc'-sj)rc'a<l  and  difi'usctl ;  in  othei's,  only  a  single, 
ciiriiiascrilKxl,  and  more  or  les.s  extensive  abscess  is  present ;  in  otlicra, 
'piin,  the  whole  of  tlie  perinophric  tissne  is  thiekene<l  and  indnratwl  by 
iiillinimation,  and  limkun  down  in  places  into  cit'cumwrilxKl  collections  of 
!»•*.  If  tJie  pns  is  not  evaciuitc'<l  by  incision  it  niny  bniist  tliron<:;h  the  dia- 
Jilinigm  into  the  colon,  nreter,  storaacli,  or  small  intestine,  or  it  may  present 
II  till'  saero-sciatic  notch,  or  burrow  iiiwanl  across  the  middle  line  to  the 
"ii|iosile  loin.  In  acute  cases  the  fibrous  capsule  of  the  kidney  may  Ih"  very 
vnnoilar  and  red,  and  the  cellular  tissue  surrounding  it  may  be  infiltratc<I 
wifli  serous  tluid.  Blotxl  is  sometimes  effuse*!  beneath  and  around  the 
nUvu.s  capsule.  The  jiflthologii-d  changes  observctl  in  the  kidney  itself  are 
•"ttliuiiilly  tliuMC  to  whieli  the  jieri  nephritis  was  due;  in  other  cases  the  renal 
'■laugr.'s  urc  secondary-  to  the  inflammation  in  the  perinephric  structui-es. 
Tme  may  Ik.-  gi'ueral  soAening  (if  the  kidney,  but  without  any  ])uruleut 
•*I>«>ts  in  (he  seen-ting  suljstauce,  or  sup|>iimtion  iu  the  pelvis  or  calyces  of 
•w  organ,  or  tlic  wliole  or  a  ]>art  of  the  kidney  may  Ik"  (piite  Ii<[uefie<l  by 
"•<!  solvent  action  of  the  surroniuling  pus  ami  the  softening  iiiflnencc  of  the 
'"flamiiiation. 

In  some  <"ases  pns  is  found  beneath  the  fibrous  ca|tsule  of  the  kidney. 
■"w  fihrous  ea|)sule  is  sometimes  so  intimately  adherent  to  the  suiTounding 
••wic  that  they  cannot  i>e  separatetl. 

History. — Since  (he  time  of  Rayer  three  elas.ses  of  perine])lirie  atwcess 
Jiavc  \nTU  recognized, — namely,  {«)  priniaiy  extra-renal  al>s<'css,  or  that 
^'lilcli  is  inde|M>ndent  of  dinK-ase  within  tlic  kidney  ;  (Ij)  scc<nrdary  abs<'ess 
n\\w\  by  extension  of  inflammation  fmm  the  kidney,  but  without  urinary 
infiltration;  and  (c)  secondary  abscess  due  to  a  fistulous  opening  from  the 
iiilncy  into  the  surrounding  cTlIular  adipose  ti.Hsuc.  Abrasions  of  the  last 
kiud  arc  commonly,  but  not  invariably,  due  to  reual  calculus.     Previous  to 
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Raver's  time,  only  (lie  fii-st  of"  tli<se  t'lasscs  iiad  Ut'ii  systomatifally  rccog- 
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Etiology. 

at  all  ages  from  five  \ucks  nld  iijiwnrd.  Tliey  have  lieen  oftenest  euccun- 
tcrctl  in  mail's,  lint  arc  very  Cn'iinfiit  in  fi'mal(>s.  As  the  result  of  injiny 
they  may  oot'nr  in  oitlior  wx  an<l  nt  any  age.  lu  .some  instant-cs,  but  low 
by  com]>anson,  they  are  hliopatliii'  and  r|uitp  simple  in  their  course  ami 
terminatitiu.  When  seeondary  to  disease'  in  tlie  kidney  or  spine  they  often 
run  a  complicated  eourse  and  terminate  fiitally.  Blows,  .strains,  punctniwl 
and  incisetl  wounds  in  the  loin.s;  .severe  bruising  of  the  h)in  by  tlie  nilling 
and  tossing  of  a  vessel  at  sea,  or  by  the  jolting  of  a  carriage  during  a  long 
ride  over  a  rough  road  ;  over-fatigue  in  walking  :  nnaccustonK>cl  museidar 
exercise,  as  digging;  falls  upon  tlie  loin  ;  and  simple  ileUility,  have  all  Inx-n 
assigue<l  as  eau.ses  of  jirimary  ali.scess.  A  sudden  chill,  esjieeially  after 
sweating  or  ex|Misuro  to  great  heat,  is  an  exciting  cause  ;  .so  also  are  various 
dejiraved  states  of  the  lihMjd,  .such  as  occur  after  an  attack  of  eontiiiui'd  or 
exanthematous  fever  or  any  other  seveix^  illness.  OjKTations  <in  the  testicle, 
bladder,  and  vagina,  and  the  fonnalion  of  jius  in  the  broad  ligament  of  the 
ut<'rus,  have  Wvn  tidlowtil  liy  perinephric  suppuration.  The  most  fiTqnent 
cuu.ses  of  .secondary  abseeas  are  .sup))urative  pyelitis,  nejihritis,  or  pyeU»- 
nepiiritis,  whether  due  to  calculus,  tubercle,  cancer,  hydatid,  or  cystic  dis- 
ease, or  to  suppuration  s|iiTading  aloug  tiic  uretei-s  iVum  the  bladder.  In 
childi'eu  some  of  the  conditions  which  in  adults  commoidy  bring  about  renal 
su])]turation  aiv  not  opci'ative,  such,  for  instance,  as  prostatic  enlargement  and 
organic  stricture;  but  vesical  calculus,  neglected  phimosis,  and  eimgenital 
i-ontractions  of  the  urethm  are  followed  by  precisely  tiie  same  kind  of  results. 

The  evidences  of  ehrouic  jierinephritis  are  often  seen  after  death  from 
these  diseases  of  the  lower  urinary  tract ;  and  in  acute  cases  of  the  kind 
the  renal  capsule  is  iiighly  vaseidar  and  nuiuei-ous  small  al)sees.ses  may  be 
found  in  the  iuflnnieil  surrounding  tis,sue.  If  time  is  allowed,  these  ab- 
i4iH>sseK  coales<'c  and  may  burnnv  far  and  wide,  if  tiiey  do  not  burst  inter- 
nally into  the  colon  or  tlirough  the  diaphmgm  or  peritoneum.  In  S4ime 
cnwH,  without  there  being  any  perforation  of  the  renal  caiwule,  inflammation 
of  the  ]K>rinepiu'!c  tissue  is  caustnl  by  the  invseneo  of  miliary  al)scess<-s  in 
(he  corlex  of  the  kidney  ;  in  others,  by  the  irritation  of  repeated  attacks  of 
renal  eolie.  Perinei)hric  abscess  may  arise  fi-om  inflammation  an«l  ati'ophy 
but  witliout  su|>]viu'ation  of  the  kidney,  and  also  frcmi  tumoi-sof  the  kidney. 
Uenid  fistula  due  to  cidcidous  jyelilis  is  a  very  c-ommon  etiuse  of  ]ierinephric 
Nuppuiaiion  ;  so  also  is  disease  of  the  .spinal  nihmin.  Inflammation  and 
mippnration  may  spread  along  the  veins  or  retroiK*ritoiiejd  ti.ssuc  from  dis- 
eiiHc  of  or  o)K'ra{ion  u|)on  distant  jiarts,  such  as  the  rei'tiun,  urethra,  urinari- 
blndder,  testicle,  tiuiica  vaginalis,  c»r  .sjiermatie  conl.  A  pin  |K'rforating  the 
<'olon,  an  empyema  ulcerating  through  (he  diaphragm,  a  typlioi<l  or  .sorofu- 
liiUH  ntcir  of  the  ileum,  typhliti.s,  and  jK'rityphlitis,  have  uccasioually  excited 
ai)Bcu<»  ubout  the  kidney. 
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Symptoms. — Tl»o  symptoms  of  jx-rincpliritis  vniy  with  the  oanse  and 

llif  aciifcticss  of  the  disoaso,  and  are  liy  no  nic-aTis  always  woll  proinninood. 
When  swondan'  to  dis^-aso  of  s<jme  otliur  or>::aii,  ixriiH'pliriti.s  is  oIUmi 
ariwd  by  the  primary  aHwtion.  When  primary,  it  is  oflcii  oliwiiro  or  in- 
fidioiis  ill  oharactiT.  On  tlie  ulhcr  liand,  the  syin[>t<)uis  may  I>e  evident 
i'nim  tlic  fiist,  and  a  large  flnctuating  tnmor  hv  di'Vt'lojtwl  in  the  flank  in 
ftimten  U>  fonrteen  days,  attended  with  severe  cnnstitiitinnal  disturljanco. 

Perinephritis  may  often  \ie  deteetwl  before  Rupptiratiou  has  commcuecd, 
liy  atlentiiin  to  the  following  signs : 

The  sjiinal  eolimin  is  preternaturally  stiff,  and  cnrvetl  in  tiie  antero- 
pnrterior  diixvlion,  or  |>ossil)Iy  it  will  deviate  a  little  from  the  affected  side. 
TTwre  is  stiffness  in  walking,  and  (lie  body  is  inclined  over  to  the  aH'coted 
siile;  so  mneh  so,  in  some  easi>s,  that  the  crest  of  the  ilinni  is  in  contaet 
willi  tJie  lower  ril)s.     Whilst  standing,  the  bwly  will  lie  Hexerl  n|»on  the 

|thi>j;li  of  the  affected  side,  and  the  hand  of  the  same  side  will  rest  snpport- 
ii^tlic  tnink  ou  that  thigh.  The  eoutiuuwl  flexion  "f  the  thigh  canses 
MM  lonlosis  in  walking.  If  an  effort  is  made  to  stand,  withont  snp|)ort, 
"B  jIic  affectetl  side,  the  b<Kly  is  thrown  far  over  towards  tliat  .side,  and 
tlK" opposite  thigh  and  leg  are  strongly  tlo.xed.  StfXiping  will  bo  difficult, 
^Vliijgt  lying  on  his  bark  the  j>atient  will  not  extend  the  thigh  beyond  one 
hnmlnri  and  sixty  degn'es,  and  in  more  severe  cases  not  beyond  one  hnu- 
'iriil  and  thirty.     There  is  ]iain  in  ever\'  movement  of  tlie  trunk  in  severe 

Eiws,  80  that  the  }iatient  may  not  1k'  able  to  turn  over  in  bed.  Flexion  of 
llwtlngh  will  not  give  ]>ain,  but  complete  extension  will  not  1m?  possible,  and 
it«  att4-nipt  will  cause  discomfort,  if  not  pain.  Alxinction  and  adduction 
will  prolably  be  uninterfere<l  with,  but  there  may  be  some  difficulty  in 
«<l(lnrtion.  Tlie  jxitient  will  be  able  to  stand  ou  the  aH'ecteti  limb  alone, 
'"  llt(>  manner  des<.>rilM>d  above.  lu  mild  cases  the  limb  may  look  straight 
w'liii'it  standing,  but  when  lying  or  sitting  on  a  liaixl  nuUti'css  the  ham  can- 
""t  be  made  to  touch  the  surface.  Occasionally  it  has  l)een  noticed  that 
Ihi'tliigh  is  rotated  outward  ;  when  this  is  so  the  heel  of  the  affcctc*!  side 
'I'lring  the  standing  rests  upon  the  doi-sum  of  the  other  foot.  In  this  state 
the  second  stage  of  hip-joint  disease  is  simulated. 

When  knee-joint  jiain  is  complained  of  we  must  beware  of  mistaking 

perinephritis  for  morbus  coxsb.     With  |»ain  in  the  knee,  lameness,  and  nius- 

o<ilar  rigidity  about  the  hip-joint,  it  is  too  often  conchided  that  we  have 

ifficiently  strong  evidence  of  morbus  coxre ;  but  a  cautious  examination  is 

pn'sife  before  we  commit  ourselves  to  this  diagnosis. 

In   jK'ri nephritis  there  is  no  atrophy  of  the  muscles  of  the  thigh,  no 

ing  of  the  limb,  no  fulness  or  tenderness  on  pressure  about  the  head 

trochanter  of  the  femur,  no  tenderness  or  pain  on  siiccna«ion  or  passive 

lion  of  the  hip-joint,  no  tenderness  over  the  .saero-iliac  joint,  and  none 

{tercussing  the  spinous  pnxessts  or  on  succussion  of  the  spinal  column. 

he  tenderness  in  the  Iniu  will  he  above  tlie  crest  of  the  ilium,  and  one 

two  inches  at  least  to  the  side  of  the  spines  of  flic  lumbar  vertebrrc.    The 
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be  eoatcd,  the  temperature  raiscil  commonly  to  103°  F.  and 
ik IM*  «r  Ujgfaer,  and  tlie  urine  will  Ik-  acid  and  witiiuut  hluud  or  pu8, 
«iB  be  abundance  of  litliate!?  and  there  may  be  some  albumen. 
fcverishDcss,  witliont  tenderness  over  the  spinal  column,  ami 
pointing  to  an  inflammatory  affection  on  one  side  of  the 
kbcm  is  an  absence  of  the  characteristic  signs  of  disease  of  the  hip 
i  9aLTi»-iltac  joints,  though  a  very  similar  alteration  in  the  attitude,  and 
ektbaaaae  limitation  of  mtisculnr  mobility  of  the  affected  side. 
Iv  pmnrpliritis  there  is  no  tumefaction  to  be  felt  in  the  loiu  or  around 
kiihev,  as  in  perinephric  al^socss. 

As  ■en»v«?ry  by  resolution  occurs,  the  tenderness  in  the  loin  subsides, 
re  declines  gradually  to  100°  F.  and  then  to  normal,  sitting  is 
able  and  walking  more  easy,  flexion  of  the  thigh  is  no  louger 
ami  extension  in  dorsal  decubitus  can  lie  fully  and  easily  accom- 
The  tongue  gradually  clians,  aud  the  bowels  act  with  regularity 
At  length  all  iuelinatiou  of  the  truuk  to  the  affected  side  is  dis- 


Wb«ii  perinephric  abscess  is  forming  there  are  usually  the  ordinarj' 
of  ikvp  suppuration  :  rigow,  high  temperature,  sweating,  furred 
e,  thirst,  loss  of  appetite,  perhaps  vomiting,  aufl  delirium,  in  the  acute 
ctM-^:  wnstipation,  foul  tongue,  loss  of  ap|»etite,  slight  elevatiou  of  tem- 
uvnlurv,  iu  the  chmuic.  In  other  words,  the  symptoms  will  be  more  or 
lim  «wre  acvonling  to  the  acutcness  of  the  inflammation.  In  old  and 
xtvaklv  |>ersons,  and  when  the  iuHnmmatiou  is  chronic,  the  symptoms  may 
bvAbuCthcr  masked,  until  the  abscess,  by  its  size  and  pressure  ujKjn  sur- 
KIMwHng  structures,  forces  itself  upon  the  attention.  In  some  subacute 
«H(K  U»<>  only  symptom  for  several  weeks  before  pus  was  discovered,  or 
«\T4t  M»|)ectcd,  has  been  lameness,  attributcil  to  morbus  coxw  or  to  rheu- 

TIra  ibbrile  temperature  does  not  always  take  the  same  course:  in  some 
f^cw  ii  i»  like  the  course  of  typhoid,  running  continuously  high  ;  in  others 
)|  iii  iiUfnnittont,  and  suga^cstive  of  malaria  or  pyjemia.  Obstinate  consti- 
k^ivkit  is  a  very  frequent  symptom,  and  is  doubtless  due  to  the  loss  of 
MtMMditr  offorf  or  to  the  patient's  <lread  of  employing  it. 

Of  ihf  /(><•'(/  si/mploiiui,  those  due  to  pi-essure  are  more  markeil  iu  j)eri- 
MMiltric  alw«'ss  than  in  peri npi>hn lis.  Pain  is  one  of  the  earliest  aud  most 
iM\«MiiH>i)t  indications.  Its  common  seat  is  the  loin  and  side  of  the  abdo- 
HHSi,  but  sonietimes  it  shoots  down  the  thigh  or  into  the  hypogastrinm, 
wcvUiint,  l>enis,  tt>stcs,  or  groin.  Tiiis  wide  diffusion  of  pain  is  explained 
bv  Xhc  anatomical  distribution  of  the  nerves  of  the  lumbar  plexus,  which 
IrawrK*  the  renal  n'gion.  It  is  in  one  case  of  a  dull  aching  character,  in 
aiukthor  darting  or  pricking.  Owasioually  it  may  be  felt  in  the  knee,  as  in 
iNvxalgia.  In  most  cases  it  continues  and  increases  until  the  pus  ia  evaeu- 
altxl ;  but  iu  other  cases  the  severity  of  the  pain  diminishes  temiiorarily,  or 
dim»piK>ui'8  entiirly  for  weeks  or  even  months,  eueoura^ing  a  delusive  hope 
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that  recover}'  has  taken  place.  If  the  loin  be  compressed  betweeu  the  two 
hiods  the  sufTcring  catisKl  is  in  some  iDHtances  very  acute. 

The  affected  side  will  often  give  to  the  surgton  the  sense  of  increased 
rnistance  and  weight  long  before  pus  has  forme<l.     Tins  condition  will  be 

i best  detected  by  lifting,  as  it  were,  each  loin  by  the  flat  hand  placed  behind 
Mil  ilio-costal  interspace.  A  feeling  of  weight  in  the  side  is  sometimes 
ei|ltrieDced  by  the  patient.  Later  on  there  will  be  dulness  and  swelling 
ID  the  ilio-costal  interspace.  The  skin  in  the  loin  may  be  either  waxen 
lod  (edematous  or  congested.  After  a  time  deep-seatetl  fluctuation  may  Im 
detected  in  place  of  the  hard  resistance  previously  felt ;  but  this  will  deix-nd 
much  upon  the  thickness  of  the  abdominal  parietes. 

Retraction  of  the  testis  has  been  noticed  in  some  ca-ses :  it  is  mfwt  likely 
loooour  when  perinephric  abscess  is  caused  by  calculous  pyelitis,  but  is  not 
restricted  to  such  cases. 

(Edema  of  the  li)Ot  and  ankle  may  precede  for  many  weeks  every  other 
fignof  perinephric  abscess. 

I  A  peculiar  lameness  is  often  an  early  symptom,  and  is  due  to  the  fle.xed 
pwtion  in  which  the  thigh  of  the  affected  side  is  retained.  Sometimes  the 
puicnt  walks  with  the  body  bent  forward  and  inclined  to  the  affected  side, 
*illi  the  hand  of  the  same  side  resting  on  the  middle  of  the  thigh  ;  and  he 
«t»  00  one  tuber  ischii,  so  as  to  relax  the  psoas  muscle  of  the  other  side. 
The  psoas  muscle  may  serve  to  guide  the  pus  either  downward  to  the  groin 
or  upward  beneath  the  arcuate  ligament  of  the  diaphragm  into  the  pleural 
»e  or  Uie  Inng. 

An  inability  to  extend  the  thigh  of  the  affected  side  is  sometimes  an 
^  €irly  symptom ;  the  limb  is  kept  flexed  oil  the  abdomen,  and  any  attempt 
H  tt  extt-nsion  causes  pain.     Other  movements,  such  as  adduction,  may  be 
P»inftil ;  or  there  may  be'  autesthesia  or  motor  paralysis  of  the  thigh  of  the 
diseastd  side. 
I  Tlie  pus  contained  in  some  cases  is  quite  odorless,  in  others  fetid  ;  in  a 

K  K*  it  lias  a  fffical  odor,  even  though  no  fistulous  communication  with  the 
*  Wo]  exists. 

The  urine  may  contain  albumen,  from  pressure  on  the  renal  vein,  or  pus 

whI  blotxl,  due  to  primary  renal  disease ;  or  it  may  be  quite  unaffected  in 

(I'wlily  and  quantity.    Vesical  irritation  is  an  occasional  8ym]vtoni.     Some- 

'  tiajw  there  is  pleuris}'  or  pneumonia  on  the  affected  side  masking  the  peri- 

ritja,  and  the  patient  apjx^re  to  be  suffering  exchisively  from  disease 

►ifttu  tJie  chest. 

As  soon  as  the  pus  is  evacuatwl  the  temperature  falls,  the  pain  vanishes, 

^  appetite  returns,  and  the  flatiilent'c  and  «»nstipation  disappear.     The 

I  piticuf  raj)idly  recovers,  provided  the  incision  of  the  al)scess  hiis  been  made 

'  '•'■''"ire  the  pus  has  burrowed  too  widely  or  the  inflammation  has  set  up 

•wie  dangerous  complication. 

Dia^osis. — The  affections  which  may  be  mistaken  for  perinephritis  or 
Pwim-phric  abscess  are  lumbago,  nephralgia,  various  organic  diseases  of  the 
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kidney,  spinal  caries,  perityphlitis  and  perityphlitic  abscess,  splenic  and 


__  lenic 

he{)atic  ttiinurs,  flec-al  acriimnlutions  iu  the  colon,  empyema,  pneumonia 
abscess  of  the  lung,  typhoid  fever,  morbus  coxae,  and  psoas  abscess. 


and 


In  lumltago  the  pain  is  felt  on  both  sides  of  the  spinal  column,  is  on- 


aoconipauied  by  fever  or  swelling,  and  dix's  not  siuMjt  to  the  front  of  the 
abdomen  or  the  groin.  In  nepjinilgia  the  jxiin  is  paroxysmal,  and  the  local 
signs  of  perinephritis  and  tlie  Hcxiou  of  the  thigh  arc  wanting. 

The  diagnostic  signs  of  organic  renal  diiR'ases  are  described  under  their 
respective  headings.  In  disease  of  the  spinal  column  there  is  pain  around 
the  trunk  along  the  course  of  the  si)inal  nerves,  the  body  is  held  stiff",  and 
there  is  no  rotation  or  inclination  of  the  trunk  towards  one  thigh.  In 
perityphlitis  the  pain,  swelling,  and  tenderne&s  are  in  the  iliac  fossa,  not  in 
the  ilio-costal  interspace.  Fa»cal  accumulations  and  the  pain  they  cause  are 
removable  by  aperients.  Empyema  and  pneumonia  have  tlieir  own  special 
signs,  and  never  give  rise  to  thigh-flc.\ion.  In  typhoid  there  are  no  evi- 
dences of  local  iuflamniation  in  the  loin,  and  there  are  the  characteristic 
temjterature  and  tongue  and  rash,  the  tumid  abdomen  and  the  big  spleen. 

From  morbus  coxie  jierincphntis  is  to  be  distingnishcil  by  the  high  seat 
of  pain  and  the  [Kiinlessni'ss  of  passive  Hexion,  abduction,  and  outward 
rotation  of  the  thigh  withcmt  any  attendant  movement  of  the  hip.  Neither 
is  there  fulness  of  the  hip-joint  nor  tenderness  on  pressure  on  the  trochanter. 

PrognosiB. — The  prognosis  is  always  grave.  The  duration  of  the  dis- 
ease varies  from  two  or  three  weeks  to  many  months.  In  a  few  cases  peri- 
nephritis ends  in  resolution  before  the  suppurating  stage  has  been  reached. 
When  suppuration  occurs  the  prognosis  dcjx'nds  chiefly  on  two  things, — the 
early  and  fix*  evacuation  of  the  pus,  and  the  cause  of  the  disease. 

If  the  abst^ss  bursts  into  the  lung,  colon,  or  ureter,  reooverj'  may  ensue 
if  the  cause  of  the  disease  is  removable ;  or  death  hiay  <x«ur  from  pytemia, 
hectic,  or  gangrcue  of  lung.  If  the  abscess  bursts  into  the  peritoneum, 
death  quickly  follows  from  peritonitis;  if  into  the  pleural  cavity,  empyema 
may  terminate  fatally.  Syncope  and  apnoea  may  be  caused  by  pressure  of 
the  abscx-ss. 

Treatment. — Primary  perinephritis  may  be  sometimes  checked  in  its 
early  stages  by  local  i.ilmtd-letting  by  means  of  leeches  or  the  cupping-glass, 
and  by  hot  baths  and  hot  emollient  jwultices  or  stupes.  When  the  acute- 
ness  of  the  symptoms  has  {Missed,  or  the  inflammation  is  of  tJie  subacute 
or  chronic  character,  absor])tion  of  the  inflammatory  products  may  follow 
blistering,  or  hot  fomentations  applied  over  stmie  absorl)cnt  ointment,  such 
as  i<xlide  of  potassium  or  iodide  of  lead.  The  Iwwels  should  Ix-  well  opened 
at  the  onset  by  a  brisk  purgative,  and  kept  acting  mmlerately  by  enemata 
or  mild  laxatives.  Pain  must  Ik?  rclievctl  by  opium.  The  diet  should  be 
milk,  beef  tea,  or  something  efjunlly  simple  and  as  readily  digested.  As 
soon  as  tlie  presence  of  pus  is  suspected  it  should  be  at  once  searched  for 
with  the  aspirator,  or  by  an  exploratory  incision  in  the  loin.  When  matter 
is  detected  it  should  he  let  out  through  a  free  opening  in  the  loin.     There 
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e  no  waiting  for  fluctuation  ;  the  increasing  fulness,  harduess,  and 
tcDderoesB,  and  perhaps  tlie  eoninieiicing  reiluess  and  oedema  of  the  skin, 
are  ample  signs  to  demand  an  incision.  The  incision  may  be  either  verti- 
cal, oblique,  or  transverse,  and  after  dividing  the  integument  and  muscles 
with  a  knife  the  suppurating  area  should  be  entered  by  the  finger.  The 
kidney  should  be  explored  with  the  finger,  if  possible,  in  the  abscess-cavity, 
any  loose  sloughs  of  cellular  tissue  removetl,  and  the  aljscess  wiishml  out 
with  aa  antiseptic  lotion.  A  drain-tube  should  be  inserted,  and  the  loin 
enveloped  in  a  carbolic  and  lead  lotion,  or  covered  with  a  layer  of  anti- 
aeptic  cotton-wool  or  gauze, 

Tlie  wound  must  not  be  allowed  to  close  too  early,  but  the  drain-tubes 
Awld  be  retained  until  they  are  forced  out  by  granulations.'  Even  when 
DO  pas  is  found  at  the  time  of  incision,  much  relief  follows  by  the  removal 
of  tension,  and  pus  often  escapes  some  time  after  the  ojwratiou.  A  fistula 
will  occasionally  persist  for  a  long  while  after  the  discharge  of  the  abscess. 


HYDRO-NEPHROSIS. 

Definition. — Hydi-o-uephrusis  is  the  term  given  to  the  overdistention 
'>f  the  kidney  with  urine.  It  is  a  meelianit'al  result  of  obstruction  to  the 
outflow  of  urine  from  the  kidney,  no  matter  whether  the  cause  of  the  ob- 
strartion  be  situated  in  the  uretiira,  bladder,  or  uit?ter,  uor  whether  a  n^nal 
tamor  appreciable  during  life  be  fbrmwl  by  the  dilated  kidney  or  not. 

EtiologT. — The  causes  of  hydro-ncpbrosis  are  (1)  congenital  and  (2) 
»a|nirttl.  Probably  one-third  of  the  cases  in  which  a  j»al^>able  tumor  ia 
fonoed  Lave  a  congenital  cause. 

The  ooDgenital  causes  do  not  always  give  rise  to  hydro- nephrosis  in 
in&ncy  or  verj'  early  life.  There  are  se\'eral  cases  on  recjjrd  which  show 
tliM  tt  cotigeuital  cause  has  acted  very  slowly  and  incompletely,  if  at  all,  for 
•longtime,  but  that  after  some,  eveu  many  years,  a  hydro-uophrotic  tumor 
"Bhcen  formed  and  terminated  fatally.  Ilydi-o-uephrosis  due  to  a  cougen- 
ilal  cause  is  not,  therefore,  the  same  thing  as  "  congenital  hydro-nephrosis." 

Among  the  conffenifal  caiwc*  are  twists  of  the  ureter  upon  its  own  a.xis, 
undue  obliquity,  reduplications,  folds,  ooutractions,  ajid  other  anomalies  of 
the  ureter.  Sometimes  the  ureter  has  Ijeen  found  in  pjirt,  or  throughout,  a 
nw)ii8  <x)nl ;  but  in  such  c-ases  the  hydro-nephrasis  exists  at  birth,  though 
il  increases  afterwards. 

Ill  other  c-ases  the  vesical  orifice  of  the  ureter  is  thick,  rigid,  and  of 
BWtJy  pin-bole  size;  in  others,  again,  minute  cysts  are  developed  within 
ilJOirnxxis  membrane  ;  in  others  it  joins  tlje  kidney  at  such  an  angle  tiiat 
unno  mu  only  with  great  difficulty  flow  thixiugh  it.  An  abnormal  renal 
arlvry  may  compress  the  ureter  and  bo  pnxluce  obstniction;  so  may  au 
al<nnniial  flap  of  membnme  in  the  j)elvis  of  the  kidney  or  in  the  urethra. 

The  acquired  causes  of  hydro-ucphrosis  are  numerous,  and,  like  the 


'  Nutrilktui  food,  tonics,  nnd  poiisibly  a  litniti-d  uinuunt  of  atimuljinU  will  be  requisite. 
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congenital,  may  be  8itiiate<l  in,  behind,  or  in  front  of  tl>e  bladder.  Impocyj 
tioD  of  calculus  in  the  ureter,  vesical  calculus,  fibromata  and  other  growths 
within  tlie  bladder,  (he  pressure  of  tumors,  or  of  bands  of  oi-ganized  iu- 
flamraatory  lymph,  traumatic  stricture  of  the  urethra,  contractions  of  thei 
ureter  from  injury,  such  as  kicks  or  blows,  or  the  etlccts  of  the  )>assage  of  a 
renal  <ailculus,  and  undue  fre<jueuey  of  micturition  continued  for  a  long 
period,  are  all  well-authenticated  causes  of  renal  distention. 

Hydro-nephrosis  may  aflk-t  one  or  both  kidueya,  or  may  be  limited  to 
part  of  one  kidney.  The  latter  condition  has  been  sometimes  found  in 
children  having  kidneys  provided  with  duulile  ureters :  in  some  of  these 
caees  the  cause  has  been  congenital  narrowing,  iu  others  tubercular  diseaaej 
of  one  of  the  ureters. 

The  projxirttuu  of  eases  in  which  hydro-nephrosia  produces  a  {lalpable 
aMominal  tumor  is  very  small,  compared  with  tlie  frequency  with  which 
the  condition  is  met  with  in  the  j)ost-mortem  room. 

Pathologry. — The  pelvis  of  the  kidney  first  becomes  converted  into  aj 
spheroidal  sac,  then  the  calyces  are  widened  and  strt-tched  in  everj*  direc- 
tion, and  at  length  the  cupsule  of  the  kidney  is  expanded,  and  what  re- 
mains of  the  cortiL'al  and  nu*dullary  substance  of  the  organ  becomes  still 
further  compressed  and  alisorU'd,  until  finally  nothing  remains  but  a  more 
or  less  completely  loculatol  bladder  or  cyst.  Thus  the  tension  exerted  by 
the  urine,  which  accumulates  behind  the  obstruction,  stretches  the  calyccS] 
and  flattens  and  wastes  the  pyramids  to  such  an  extent  that  the  calyces  are 
converted  into  huge  spaces  or  pouches  jutting  off  from  the  dilated  i>elvi8 
and  sejiaratcd  from  one  another  by  slender  septa  fornietl  by  the  wasted 
"  columns  of  Bertini."  On  laying  (tjh?u  tlie  cavity  of  such  a  hydnj-uephrotio 
cyst,  nothing  but  a  comjdele  fibrous  skeleton  of  the  kidney  will  be  seen. 
Sometimes  nothing  but  a  pellucid  sac,  with  at  most  one  or  two,  if  any,  septa, 
is  present ;  generally,  however,  areas  or  a  cortex  of  the  secretory  substancej 
remain.  In  rare  cases  some  of  the  dilated  calyces  are  shut  off  from  the 
others  either  by  a  layered  calculus  or  by  fil)rons  septa. 

The  walls  of  the  sac  are  in  some  instances  thin  and  translucent,  in  others 
tliick,  tough,  strong,  aud  even  cartilaginous.  The  size  of  a  hydro-uephrotio 
kidney  may  not  exceed  the  normal  size  of  a  kidney  ;  it  may  lie  even  smaller. 
On  the  other  liaral,  it  may  hold  many  gallons  of  fluid.  The  contents  of 
the  siic  are  rarely  like  natural  urine.  Ofteu  the  fluid  is  odorless,  gives  no 
reaction  with  heat  or  nitric  acid  or  with  cuprie  tests,  has  a  low  specifiO' 
gravity,  leaves  scaively  any  residue  on  evaporation,  and  affords  no  evidence 
of  urea  or  uric  acid  ;  in  fact,  it  is  oidy  water  holding  a  larger  quantity  of 
chloride  of  scKlinm  in  solution  and  (containing  a  few  epithelium-cells.  This  I 
has  licen  the  character  of  the  fluid  in  congenital  as  well  as  in  acquired  casts' 
of  advanwd  hydro-nephrosis. 

Uric  acid,  urates,  and  oxalate  of  lime  may  be  found  in  the  fluid.  At 
other  times  the  contents  of  the  cyst  are  turbid  and  mixe<l  with  muco-pus, 
or  with  bliKxl-clot  of  old  or  recent  date  which  gives  a  brown  or  rod  color 
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to  lie  fluid.  At  others,  again,  urea  and  chlorides  may  be  found  in  it  as  in 
Bttnral  nrinc;  and  this,  too,  even  iu  fdiigeiiifal  hydro-nephrosis.  Epithelial 
ind  granular  wlls,  jthosphates,  and  albumen  arc  fritiuent  constituents. 

Sometimes  the  contents  are  colloidal  iu  cliaracter.  Cholesterine  has  also 
bten  fuuud  in  the  fluid. 

.\dhesions  may  exist  between  the  sac  and  the  surrounding  parts,  such 
Mthp  peritoneum,  omentum,  mesentery,  pancreas,  liver,  spleen,  or  intestines. 

Symptoms. — Hydro-ncphrotic  distention  affects  each  kidney  about 
filially.  It  occurs  at  any  pericxl  from  birth  to  extreme  old  age,  an<l  is  met 
wiib  also  iu  the  fcetus.  It  is  nearly  twice  as  (mpieut  in  females  as  in 
males.  When  the  dilatation  is  insufficient  to  give  rise  to  a  tumor,  there  are 
(Mcrally  no  symptoms  characteristic  of  liyilro-neplirosis.  It  must,  how- 
iwr,  be  borne  in  mind  that  the  whole  round  of  morbid  changes  described 
»i»ve  may  be  inflicted  upon  the  kidneys  without  there  being  any  sign  of 
u  abdominal  swelling. 

In  some  advanctnl  cases  in  which  there  is  no  tumor,  symptoms  are 
ttdkd  simply  by  the  olistruction :  these  are  thirst,  jiain  in  the  back,  fre- 
<|UMii  micturition,  total  or  partial  or  intermittent  anuria,  and  obscure  or 
pnmonnced  pains  in  the  abdomen. 

Whin  the  disea-se  is  bilateral,  urcemia  may  be  looked  for.  Vomiting, 
oonvtikions,  and  fel)rile  manifestations  are  occasional  symptoms. 

When  a  tumor  is  fornuHJ,  hydro-nephrosis  may  destroy  life  by  bursting 
into  the  peritoneum  or  in  some  other  dangerous  direction. 

The  tumor  is  dull  on  percussion,  sometimes  iri^egular  or  IoI)ulatcd  in 
ooUine,  and  fre<|uently  Huctuates.  By  its  size  it  may  cause  much  pain, 
<ii5j)i«(.vment  of  viscera,  disturl>ance  of  the  action  of  the  diaptiragm,  and 
llius  of  the  lungs  and  heart,  and  it  is  esirecially  prone  to  interfere  consider- 
»l)ly  with  the  action  of  the  colon,  thus  inducing  constipation.  In  ex- 
orptioual  cases  the  tumor  distends  tiie  whole  abdomen,  bulges  out  the  lower 
nW,  ami  looks  like  an  immense  ovarian  cyst. 

If  it  arises  from  some  painless  cause,  its  development  is  unattended  by 
*oy  (institutional  or  local  disturljance  ;  but  if  from  some  painful  cause,  such 
>*  iiDjiacted  calculus,  the  symptoms  incidental  to  the  particular  cause  will 
"toir  before  the  tumor  makes  its  appearance,  and  will  probably  mask  the 
ilevfliipment  of  the  swelling. 

The  tumor  has  all  the  characters  of  a  renal  tumor,  being  situated  in  the 

ik,  prce&ing  backward  and  outward  the  parietes  in  the  ilio-eostal  ai'ea, 
'nving  tlie  colon  in  front  of  it,  and  tfie  small  intestine  either  in  front  or 
•'irugi  over  to  the  opposite  side  of  the  alxlomen,  auconling  to  the  bulk  of 
"^  swelling. 

Tlie  tumor  extends  beyond  the  median  line  of  the  body  in  about  one- 
lijurth  of  the  cases,  and  in  one-thii'd  of  these  it  at  length  occupies  the 
PwitxT  part  of  the  Ix'lly. 

There  are  instancies  of  the  tumor  intermitting,  Itcing  prominent  at  one 
tod  not  distinguishable  at  another.      In  many  the  tumor  diminishes 
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from  time  to  time  without  actually  vanishing,  the  sul)6idence  of  the  Bwelling 
being  followed  by  the  discharge  j>er  urethrani  of  an  increased  quantity  of 
urine.  In  such  cusi's  the  nriue  during  the  increased  flow  will  sometimes 
yield  an  admixture  of  blood,  pus,  or  mucus,  but  will  always  be  of  a  lower 
specific  gravity  than  normal  urine.  At  other  timcii,  and  in  ctises  which  do 
not  subside  or  intermit,  tlic  urine  gives  no  inforraatiun  whatever, 

A  hydro-nephrotic  tumor  may  ije  quite  painless  when  small ;  but  when 
large  the  pain  may  be  of  ttie  most  agonizing  character. 

DiaernoBis. — Hydrc>-nephrosis  has  to  lie  diagnosed  from  renal  abscess, 
perinepliric  abscess  or  extravasation,  pyo-nephrosis,  hydatid  or  serous  cysts 
of  tlie  kidney,  liver,  or  spleen,  and,  when  of  very  great  size,  from  an 
ovai'ian  cyst  or  general  ascites.  Subsidence  of  the  swelling  followed  by  an 
increased  excretion  of  urine  is  almost  conclusive  of  liydro-nephrosis ;  but 
this  rarely  occurs,  so  that  we  have  to  rely  on  other  points  of  diagnosis.         j 

Tlie  aljsence  of  rigors  and  fever,  of  ledcnia  and  redness  of  the  loin  ex- 
cept when  the  liydro-nephr-osis  is  of  large  size,  the  slow  formation  of  the 
swelling,  the  existence  of  some  ol>8truction  to  the  passage  of  urine,  and, 
lastly,  the  circumscribed  outline  of  the  tumor,  will  generally  suffice  to  estab- 
lish a  Correct  diagnosis.  The  history-  of  the  case  will  ollen  serve  to  exclude 
hydatid  and  serous  cysts;  if  a  hydatid  vesicle  has  escape<l  with  the  urine 
all  doubt  is  at  once  clcarcnl  uj).  Hydatid  lumors  of  liver  and  spleen  bulge 
more  commonly  towanls  the  front  than  into  tlie  loin,  and,  moving  with  the' 
organ  in  which  they  gr«jw,  are  di.splacitl  more  markedly  during  respiration. 
When  of  great  size  the  hydro-ucplinitic  tumor  is  most  likely  to  be  mistaken 
for  ovarian  disease;  but  the  direction  of  growth,  its  relation  to  the  colon, 
and  the  evidence  afforded  by  vaginal  and  rectal  examination  will  generally 
prevent  error. 

Progrnosis. — This  dejiends  on  the  cause  of  the  obstruction,  and  on 
whether  one  or  lx)th  kidneys  arc  involveil.  If  only  one  kidney  is  aS'ected, 
life  may  be  indefinitely  prolonged,  provided  the  size  of  the  tumor  is  not' 
great,  or,  if  the  tumor  is  large,  provided  ivlief  from  distention  is  afforded 
in  good  time.  If  the  distention  increases,  death  will  result  from  the  cflects 
of  pressure  on  neighbcjring  oi^ns,  from  rupture  into  the  {K'ritoneum,  from 
suppression  of  urine,  or  from  ureemia.  Traumatic  rupture  of  the  cyst  has 
l)ccn  the  termination  of  more  than  one  |)aticnt.  In  most  cases  where  the 
distention  affects  btitii  kidneys,  the  cause  of  the  liydro-nephrosis  kills  the 
jtatieut,  tliough  even  then  one  of  the  chief  factore  in  producing  the  fatal 
result  is  the  destruction  of  the  glandular  substance  of  the  kidney,  and  the 
gradual  cessation  of  the  renal  function. 

In  some  cases  the  tumor  has  s^iontaneously  subsided  and  never  returned: 
this  was  the  termination  in  six  erases  out  of  a  total  of  forty-seven.  There 
is  always  the  fear  lest  a  calculus  or  some  affection  of  tlie  opposite  kiduev 
may  cause  death  by  suppression  of  urine  or  by  uneraia. 

Treatment. — The  treatment  of  hydro-neplirotic  tumors  is  purelv  sur- 
Ifical ;   nothing  can  be  done  for  theui  by  medicinal  remedies.     When  of 
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Bo  size,  paiDlcHa,  and  uot  on  the  iucrc&%,  they  may  be  left  alone.  When 
tiwy  cause  tjouble,  either  by  their  weight,  pretwiire,  or  size,  the  aspirating- 
nwdle  should  be  employed  when  there  is  any  n-asonable  ground  for  l)e- 
lievlng  that  the  cause  of  obstruetiou  is  temporary  and  that  i-eacctmuilation 
innt  likely  to  occur. 

An  attempt  might  \x  made  to  overcome  the  obstacle  to  the  passage  of 
iirine  by  friction.  In  childrcu  this  treatment  lias  met  with  s«jme  success; 
bat  it  must  be  employed  with  caution,  for  fear  of  rupturing  the  cyst. 

The  use  of  the  aspirator,  scmietimcs  rejK'atedly  upon  tlie  same  tumor, 
his  been  fairly  successful.  The  best  point  to  puncture  is  half-way  between 
tlie  last  rib  and  the  iliac  crest,  about  two  and  one-half  inches  or  more  be- 
hind the  anterior  sujierior  iliac  spine,  or  else  just  anterior  to  the  last  inter- 
costal sjiaoe.  If  the  tumor  points  at  any  spot,  thi.s  should  l>e  selected  for 
introducing  the  aspiratiug-needle.  Aspiration  may  effect  a  complete  cure, 
fithcr  by  relieving  pressun*  or  releasing  some  curve  or  twist  of  tlie  ureter. 
Swrartimes  a  single  tapping  has  suffitKd  ;  more  often  reixated  tappings  have 
hem  required  before  fluid  ceased  to  reaocuinulate  in  the  renal  cavity.  When 
as{iirition  fails,  nephrotomy  through  the  lumbiir  incision  ougiit  to  be  em- 
pliiywl.  Care  is  required  in  aspirating  nut  to  puncture  trxi  far  forward  and 
tiH'rehy  wound  the  jierituneiim  or  provide  for  tiie  escape  of  urine  into  tlie 
peritoneal  cavity.  It  is  not  advisai)le  to  inject  into  the  renal  pelvis  after 
withdrawing  the  cimtents  any  stinuilating  fluid,  sucli  as  tincture  of  iodine, 
with  a  view  to  excite  adhesions  and  contitu'timis  of  tlie  cyst-walls. 

Nephrotomy  is  performed  by  cutting  obliquely  in  the  ilio-oostal  space 
%Wigh  skin  and  muscles  flown  to  tiie  distended  kidney.  As  soon  as  the 
is  ejcposed  througli  the  wound  in  (lie  loin  it  slmuld  ije  tapped  and  the 
fluid  withdrawn ;  then  the  puncture-hole  should  l>e  enlarged  with  a  bistoury, 
•mi  the  edges  of  the  cyst  stitctied  to  the  edges  of  the  wound  in  tlie  alxlom- 
"o!  |jurietes.  If  tiie  lumliar  incision  is  made  higii  and  carried  far  enough 
forwanl,  plenty  of  room  is  ol)tainc<l,  so  tluit  tiie  cyst-wall  c-an  be  readily 

H    drawu  up  into  the  loin-wound. 

Drainage  and  antiseptic  irrigation  are  effected  by  means  of  a  large 
fibber  tube,  which  sliould   Ik*  fixed  in   tiic  cyst,  aud  Condy's  fluid,  or 

H    "lymol  or  weak  earlxdic  acid  in  solution,  should  be  passed  through  it  daily. 
Tiiis  practice  has  l)een  very  suc<Tssful,  aud  oiiglit  certainly  to  lje  adopted 

I^lini  aopiration  fails  and  before  nepjirirtomy  is  dn/anit  of. 
After  nephrotomy  has  been  |wrforme<l,  search  should  he  made  witli  a 
■Uad  or  long  prolx;  for  a  calculus  or  other  foreign  Ixnly  obstructing  the 
"*»!  [ifivis  or  the  up|x;r  end  of  tlie  ureter. 
Lumhnr  nephrotomy  may  l>e  recommended  when  a  fistula  in  the  loiu  is 
PWTiiaucnt  and  there  is  little  or  no  secreting  structure  left. 
^  PYO-NEFHP.OSIS. 

Definition. — By  pyo-nephrosis  is  understood  dilatation  of  the  jielvis 
'^  falyces  of  the  kiduey  with  pus,  or  pus  and  urine.     It  is  a  mechanical 
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resalt  of  obstruction,  aud  soraething  more.  It  is  liydro-nephroeis  with 
pyelitis  suijeraddcd.  Sometimes  tlie  amount  of  pna  is  .so  small,  the  pyelitis 
so  slight,  and  tiie  amount  of  ]x:nt-up  urine  so  large,  that  tlie  tumor  is  dllcd 
bydro-nepiirosis  rather  than  pyo-nephrosis,  in  spite  of  the  presence  of  pus,| 
But  in  all  rases  wiierc  tliere  is  suppuration  as  well  as  dilatation  of  the* 
|K'lvis  aud  <alyces  of  the  kidney,  the  condition  is,  strictly  sjieakiug,  pyo- 
nephrosis. 

In  advanced  cases  the  dilatation  and  suppuration  extend  beyond  the> 
calyces  and  go  on  to  the  couiprcssion,  atropliy,  aud  breaking  down  of  the 
medullary  aud  cortical  suhstanct;,  until  at  length  the  wiiole  kidney  is  con- 
verted into  a  large  and  loculated  sac.  This  sac  contains  pus  or  purulent' 
nrine,  or  uriue  mixed  with  mueo-pus  in  larger  i>r  smaller  quantity,  or  pua 
and  urine  mixwl  with  bloinl  or  with  a  white  ]>liosphatic  deposit  or  niortary 
paste  of  phosphate  of  lime,  or  d<:'bns  of  renal  calculi,  according  to  tbecaui^i 
of  obstruction. 

Etiology. — Hydro-nephrosis  becomes  pyo-nephrosis  when  pyelitis  ia 
sujKradded.  The  causes  which  produce  hydro-nephi"osis  pnxluce  also  pyo- 
nephro.sis.  But  wheu  au  obstruction  at  once  excites  pyo-nephrosis  it  is 
more  complete  aud  irritative  in  its  effects  ujiou  tlie  kidney  than  those  which 
give  rise  to  hydro-nephrosis. 

In  some  cases  the  pyo-nephrosis  has  been  jiixxxKled  by  jjyelitis,  the  di»- 
tention  being  excited  by  the  same  cause,  but  at  a  later  date.  Pyelitis 
follijvve<l  by  pyo-nephrosis  sometimes  ixfsults  from  wounds  aud  contusions 
in  the  ivnal  region. 

Patbolosical  Anatomy. — The  mucous  membrane  of  the  renal  jx^lvis 

by  degrees  assumes  a  dull-wliite  cohn',  very  ditlerent  from  the  iiluisb-whitei 

Hcmi-transparent  color  of  hetdth,  is  markedly  thickened,  and  secretes  ft 

quantity  of  pus.     The  i)ent-up  uriue  soon  iK'<'omes  alkaline  fn>m  a<lmixtura) 

with  the  pus,  the  urea  is  convertetl  into  carbonate  of  ammoniiun,  and  calcu-l 

lous  material  is  oAcn  dc|X)8ited  ii))on  the  iiuiug  membrane  of  the  organ.. 

The  thickening  of  the  mutx)us  membrane  is  sometimes  so  markwl,  and  tlw' 

dilatation  aud  distention  of  the  calyces  aud   jK'lvis  so  i-onsiderable,  that 

the  orificx*  whereby  the  jK)Uch-like  dilatations  of  the  i-alyces  communicate 

with  tlie  j)elvi8  l)ecome  excessively  narrow,  o<Tasionally  altogether  dosed  byi 

1  fibrouH  dissepiments  or  |)artitioi)s.     As  the  disteutiou  of  the  cavity  of  the' 

' kidney  jiriKM-ds,  the  pyramids  aud  then  the  cortex  of  the  kiduey  becoiup 

more  and  more  atrophied,  until  at  length  all  the  glandular  tissue  is  com- 

I  |»li(<ly  remove*!  ami  the  organ  is  transfornutl  into  a  many-chambered  c}-»t, 

tlic  <l('|Mirtments  of  which  oik-u  into  the  dilate*!  jK'Ivis.  ) 

Uleeraticm  of  the  c>'st-wall  or  suppurating  tracks  formed  through  whafe 
remains  of  the  n-nal  substance  sometimes  end  in  fi.Htulous  openings  into  the 
portu  around, — it  may  be  into  the  cellular  tissue  of  the  loin,  or  into  the 
■tomach,  (luiHlemmi,  colon,  or  |KTitonenin.  Sometinu'S  only  one,  sometimes 
several  fistulous  o|Mniing8  occur  in  the  same  case.  As  soon  as  a  fistida 
fonuH,  the  purulent  urine  i-seapes,  and  gives  rist-,  according  to  circunistanecv 
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U)  periiiephritis,  peritonitis,  or  the  discliarge  of  pus  aud  urine  by  the  mouth 
or  rectum  or  through  the  loin. 

Symptoms. — In  the  early  stages  the  symijtoms  of  pyo-nephrosis  will 
botlwwc  excited  by  the  cause  of  the  olistruction,  wliatevor  tliat  may  be,  and, 
in  iddition,  those  of  pyelitis.  If  the  obstruction  is  not  eomplete  there  will 
be  pus  in  the  urine;  if  complt-tc,  but  intermittent,  there  will  Iw  intervals 
vlioD  no  pus  is  discharge<l ;  whilst  if  the  obstruction  is  both  eonipieto  and 
[lennauent  tliere  will  be  an  entire  absence  of  pus  in  the  urine.  The  urine 
fh'iiild,  therefore,  Ije  carefully  aud  frequently  examined,  as  to  both  quantity 
iikI  quality,  in  each  of  which  it  may  vary  from  time  to  time  a  gwjd  deal. 
The  urine  may  decompose  in  the  renal  pelvis  and  become  alkaline  aud 
ginin-,  as  it  does  in  cystitis,  but  when  mixM  with  the  urine  from  the  op- 
posite kidney  these  characters  are  so  niotlerated  that  the  urine  is  usually 
bintlr  acid  when  voided. 

There  will  be  oonstitutional  symptoms  of  suppuration ;  sometimes  shiver- 
ing, sometimes  a  high  temjjerature  at  night  without  rigors;  emaciation,  great 
prostration  of  strength,  loss  of  appetite,  j)erhaj)s  .sickness  and  diarrhoea,  aud 
ofieo  a  dusky  pallor  or  sallow  tinge  of  skin.  When  pyo-nephrosis  becomes 
chronic,  hectic  may  suj)ervene.  The  tumor  causetl  by  pyo-nephrosis  varies 
in  dift'erent  cases  as  to  size  and  other  characters,  just  as  it  does  in  hydro- 
ovphmsis. 

The  pain  experienced  dei>end3  greatly  on  the  size  of  the  tumor :  there 
Mt  in  some  cases  jwiroxysms  of  great  severity.  Pressure  over  the  front  of 
the  tumor  nearly  always  aggravates  pain,  or  provokes  it  if  it  was  not  present 
Wore.  Pres.sure  over  the  flank,  in  some  cases,  is  not  only  well  borne,  but 
Mtoally  gives  relief. 

If  the  opposite  kidney  is  u.seless,  death  from  anuria  may  occur.  Anuria 
Msbwii  known  to  result  from  obstruction  of  one  kidney  alone. 

DiaguoBis. — Tlie  tumor  caused  by  pyo-nepiirosis  will  \ie  diagnosed  in 
uw  (same  way  as  that  of  hydro-nephrosis ;  and,  as  pyiv-nephrosis  is  nearly 
•Iwtys  precwlc-d  and  aceomiianied  by  li'brile  synqrtonis,  by  rigors,  and  by  the 
pnsenoe  of  pus  in  the  urine  in  varying  amount,  we  are  enabled  thereby  to 
QWingiiigh  pyo-nephrosis  from  iiydro-neplirosis. 

Pronj  perinephric  abscess  the  tumor  will  l)e  made  out  in  the  same  way 
•*  ID  hydro-uephrosis ;  but  the  feverishness  and  othiT  <X)nstitutiona!  signs 
*«  suppuration  make  pyonephrosis  more  likely  than  hydro- nephrosis  to  be 
miistakcu  for  perinejihric  abscess. 

Progrnosis. — Wlicn  <liie  to  a  removable  cans*;*  and  confined  to  one  kid- 
^y  tlif  prognosis  as  ix-gards  life  is  not  unfavorable,  if  early  relief  to  peut- 
"P  'irine  and  pus  is  obtained,  either  by  the  restoration  of  the  passage  along 
Jm  urctrr  or  by  hnnlmr  incision.  When  the  tumor  continues  to  increase, 
*•«  will  \ie  caused  by  pressure-i-Hccts  or  by  its  bursting  into  some  imj)or- 
•^nt  cavity  or  organ.  When  it  opus  on  the  surface  of  the  b<Kly  or  into 
"•*  bowel,  recovery  may  take  place,  but  deatJi  from  lil(KKl-])oi«oniug,  hectic, 
"■"  *:xluiU8tiou  is  probable.      The  most  (iivorable  ivsult  is  wlicn  the  ob- 
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struction  ceases  and  the  contents  of  the  tumor  discharge  along  the  ixretcr. 
Somctiiiies  after  tlie  tumor  subsides  pus  is  passed  in  the  urine  for  verj-  long 
periofls  or  oven  for  the  rest  of  life. 

Treatment. — In  the  early  stages  the  treatment  is  directed  to  the  re- 
moval of  tlie  obstniftion  and  the  improvemt'iit  of  the  pyelitis.  Even  when 
a  tumor  is  formed,  jKilliative  trcatment  is  j>erinissil>le  when  there  is  not  com- 
plete obstruction  and  the  jius  and  urine  t-au  escajM3  by  the  ureter ;  when  there 
is  neither  fever,  hectic,  diarrhoea,  emaciation,  nor  pain,  and  the  tumor  is  not 
of  such  a  size  as  to  thn-atcn  rupture;  when  the  tumor,  from  having  been 
of  large  size,  has  diuiinis-hi'd  Ity  the  cmj)tying  of  the  cyst  along  the  ureter 
into  the  bladder ;  when  tlie  surrounding  organs  and  tissues  are  not  excited 
to  inflammation  ;  and  when  the  age  of  the  patient,  or  some  serious  compli- 
cation of  bladder  or  other  organ,  renders  any  operation  a  danger  in  itself. 

Under  these  circumstances  we  shall  help  to  diminish  the  suppuration, 
and  prevent  the  occurrence  of  acute  inflammatory  action  in  tiie  cyst,  by  rest- 
in  bed  or  on  the  couch,  fre^iuent  hot  baths,  anodyne  and  emollient  applii»- 
tions  to  the  loin  and  alxlominal  walls,  geutle  compression  by  belladonna 
plasters,  the  avoidance  of  constipation  and  of  the  atrumulation  of  fiecal 
matter  in  the  colon  and  cwi'Uin,  and  by  a  light  digestible  diet,  pro]ierly 
rcgtdated  according  to  tlic  constitution  of  the  {Mitient. 

If  a  calculus  be  impacted  in  the  ureter,  an  attcm])t  in  a  verj'  serious  case 
should  be  made  to  extract  it,  either  througli  the  bladder  or  by  alxlominal 
section.  Or  friction  over  or  manipulation  of  the  tumor  and  adjacent  parts 
might  be  tried.  If  the  parts  are  verj*  painful,  friction  must  Ije  tried  only 
under  chloroform  ;  and  it  is  not  free  from  danger  tlirough  increasing  inflam- 
mation or  rupturing  the  cyst. 

In  many  instances,  however,  the  only  proper  treatment  is  nephrotomy, 
jialliativcs  being  useless,  and  delay  in  operating  dangerous.  The  circum- 
stances whicii  indicate  nephrotomy  are  constant  pain,  increasing  size  of  the 
tumor,  continued  fever  and  evening  elevations  of  temperature,  serious  inter- 
ference with  the  functions  of  the  stomach  and  intcfitine  by  rcflc-X  irritation 
or  direct  pressure  of  the  tumor  ;  when  the  surrounding  structures  are  iu- 
flamiil  or  l>ecoming  adliereut  to  the  tumor,  and  when  the  tumor  threatens 
to  rupture  or  ulcerate  into  them. 

As  the  several  calyces  may  Ik"  shut  off  from  one  another,  each  suppu- 
rating cavity  should  l>e  opened,  either  by  the  knife  or  by  the  finger,  and 
search  should  at  the  same  time  be  made  for  renal  calculus  in  the  pelvis  or 
impacted  in  the  upper  end  of  the  ureter. 

Lumbar  nephrectomy  will  have  to  be  considei-ed  if,  after  opening  and 
draining  the  cyat,  free  suppuration  continues,  or  fresh  absct^ssea  within  or 
around  the  kidney  occur  and  do  not  permit  of  thorough  drainage  through 
the  loiu. 

BKNAL  CALCULUS. 

Definition. — There  is  but  a  step  between  the  formation  of  gravel  and 
of  stone  in  the  kidney.     If  the  solid  substances  which  are  usually  in  a  state 
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of  solution  in  the  urine  b«x)ine  excessive,  so  as  to  be  dejx>site(l  as  crystals, 
lif  these  cn-stals  are  cafriwl  out  of  tlie  system  witli  tiie  urine,  we  liave 
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ition  of  gravel.  If  these  crystalline  forms  arc  cumcnted  togetluT 
by  a  little  mucus  or  blood-clot,  and  are  afterwarfls  addetl  to  by  fivsh  dcix)- 
sitions  from  the  uriue,  we  have  a  small  tiijculiis,  whieh  may  either  Ik?  |HLssed 
off  with  the  urine,  causiujr  more  or  less  renal  colic  in  its  transit  along  the 
ureter,  or  may  remain  behind  in  one  of  the  calyces  or  iu  the  pelvis  ()f  the 
kidney,  there  to  grow  by  fresh  accretion  until  it  attains  a  size  altogetiier  in 
cxoeas  of  anything  which  can  julss  along  the  ureter. 

Btioloery. — Renal  calculus  may  originate  in  tlie  deposit  of  some  of  the 
iinne-salts  arouud  a  blood-clot  iu  the  renal  ^lelvis,  the  i-esult  of  an  injury. 
More  frequently  it  i-esults  from  a  prectpitation  of  some  of  the  solids  of  the 
urine  which  are  in  excess  of  tiie  normal  aniount,  this  excess,  as  a  rule,  being 
drpendeot  on  an  error  of  diet,  imjierfect  digestion,  or  defective  nutrition. 
Sometimes  it  is  excited  by  the  presence  of  a  sarcomatous  or  papillouiatoua 
jTowth  in  the  kidney.  Renal  calculi  are  formed  at  all  jxsritxls  of  iii'e  from 
till"  latter  weeks  of  intra-uterine  life  onwaiil.  They  are  very  common  iu 
till'  children  of  the  j)oor  up  to  the  age  of  fifWn  yeaiu  The  majority  of 
tliejiifferers  from  stone  in  the  kidney  among  the  ]xjoix?r  classes  are  childrcu. 
It  is  a  rare  disease  among  the  childivn  of  the  well-to-tlo.  The  al),sence  of 
milk  and  the  use  of  indigestible  articles  of  f<.iod  iu  the  diet  of  the  childivu 
uf  the  poor  is  probably  the  cause  of  the  prcvaleuce  of  renal  calculus  among 
than. 

Calculus  may  form  in  the  uriniferous  tul)es  or  calyces  of  tlie  kiduey,  but 
lerally  grows  into  important'  after  it  has  rwichcd  the  calyces  or  jK'lvis. 

The  most  common  Ibnti  of  ix-nal  csiloiihis  is  the  uric  acid,  the  next  most 
•summon  is  the  oxalate  of  lime.  These  substances,  being  but  sparingly  sol- 
"Wo, arc  the  most  likely  to  be  pnM'ipitatctl  from  the  urine;  but  carlxmate 
of  lime,  phosphate  of  lime,  a  mixture  of  phosphate  and  the  ammouio- 
BagDeaan  phosphate  (that  is,  the  fusiijle  calculus),  cystine,  xanthine,  and 
'iually  urate  of  ammonium,  or  the  mixed  urates,  are  found  occasionally, 
uiough  rarely,  either  as  the  nucleus  or  chief  constituent  of  renal  stones, 
•yternating  calculi  of  uric  acid,  oxalate  of  lime,  and  phospliatts  in  distinct 
Wre  are  not  uncommon.  Blood  calculi  have  been  described,  aud  a  dixip 
of  dried  blood  is  occasionally  iouiid  as  the  uucleus  of  a  mixed  calculus. 

The  nucleus  of  calculi  formed  iu  infancy  is  generally  urate  of  ammo- 
■iium;  at  puberty  aud  in  yoimg  adults  it  is  uric  acid  ;  but  uric  acid,  oxalate 
"f  lime,  and  triple  phosphate  of  lime  occasionally  form  the  substance  of 
'*lpuli  in  childivn. 

Patholoerical  Anatomy. — One  single  calculus  or  many  hundreds  may 
*  formed  iu  the  same  kidney.  Wlicn  there  are  many,  they  are  scatten>d 
Umiughout  the  organ,  sometimes  as  grit  studding  the  tissue,  and  sometimes 
'1  ucsts  or  excavated  siMices  in  the  tul)ular  substance.  When  .single,  the  size 
■'xliliape  of  the  stone  vary  from  a  small  smooth  lj<idy  facettetl  (jr  roundec-' 
to  a  large,  branched,  rough  mass  filling  all  the  pelvis  and  calyces, 
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Me,  rcMigli  and  sharply 


illatpd 


A  stone  as  lai'ge  as  a  inai'ijio,  rcHigli  and  sharply  ranminillatpd  upon 
anrface,  may  rcniaiii  coufiut><l  to  >nw  of  tlie  0!iIy<T.s  for  yoai-s  without  giving 
rise  to  more  cJiauftc  tlian  iiHliiratioii  of  tlie  wlmle  organ,  due  to  slight 
chronic  interstitial  inflammation.  On  tiie  otlier  Iiand,  quite  a  minute  stone,  | 
not  much,  if  any,  larger  than  a  nnistard-s«xl  or  graj>e-9ccd,  whilst  in  the 
tubular  structure  of  the  kidney  will  excite  congestion  and  even  acute  in- 
flammation and  abscess. 

When  a  stone  is  of  such  large  size  that  it  fills  the  rcual  pelvis,  or  when, 
being  much  smaller,  it  falis  like  a  ball-valve  into  the  upper  end  of  the 
ureter,  it  leads  to  chmuic  inflammation,  to  dilatation,  and  to  those  atrophic 
changes  which  accompany  hydro-nepliiX)sis  and  pyo-nephrosis  ;  or  nephritis, 
pyelo-nephritis,  abscess  in  the  perinephric  tissues,  or  profuse  suppuratioa 
within  the  kidney  may  be  the  result. 

Symptoms. — Renal  stones  of  small  size  may  pass  out  of  the  body  in' 
considcralile  nnml>ers  without  giving  rise  to  more  than  slight  Inmlmr  ])aiu9. 
A  moderate-sized  and  even  a  lai-ge  stone  may  exist  for  years  without  re- 
vealing its  presence  at  all,  or,  after  having  for  a  time  caused  symptoms, 
may  for  the  i-est  of  a  long  life  rcniaiii  dormant. 

As  a  nde,  there  is,  at  some  time,  bloml  or  albumen  mixetl  with  the 
urine,  lumbar  pain  or  aching,  aggravated  by  e.vereise  or  by  any  jolting 
movement,  vesical  irritability,  or  jx^rhaps  |)aiu  in  the  testicle  of  the  same 
side.  If  the  stone  has  existed  a  long  «'hile,  pus,  mucus,  or  albumen  will 
be  fouml  daily  iu  miimte  or  UKxlerate  or  marked  tuiantitv  in  the  urine;  of 
if  blood  is  not  always  pi-e-sent  (and  in  many  cases  it  is  not)  it  may  recur 
from  time  to  time  iu  lai'ge  amount,  making  the  water  bright  red  or  jiorter- 
like  in  color  for  several  days  togiHlier.  If  with  these  symptoms  the  patient 
occasionally  passes  gravel  or  minute  calculi  or  fragments  of  calculous  matter, 
the  diagnosis  becomes  conclusive. 

Movements  such  as  those  caused  by  cai-riage-exeivi.se,  running,  or  walk- 
ing, are  not  in  all  cases  needed  to  excite  exacerbation  of  the  lumbar  {win  f 
on  merely  turning  in  bed,  or  even  when  lying  asleep,  the  patient  may  be' 
aroused  by  a  sudden  agonizing  seiziu-e. 

It  would  thus  seem  that  the  varying  ju-essnre  of  the  alxlominal  viscera, 
the  jMssage  of  fseces  along  the  colon,  the  variations  in  the  degree  of  intra-' 
renal  blood-])ivssnre,  are  all  capalile  of  exciting  [laiu  by  making  the  reual 
tissue  pres.s  against  the  often  acicutar  surface  of  the  calculus.  As  soon  as  a 
stone  enters  the  ureter,  or  is  being  jirojX'lled  along  it,  stretching  it  as  it  goes, 
renal  colic  sets  in.  The  attacks  of  reual  colic  come  on  suddenly,  last  for 
two  or  three  hours  or  as  many  days,  and  almost  as  suddenly  subside,  to 
recur  at  some  future  jieriod,  if  the  stone,  instead  of  escaping  at  the  lower 
end  of  the  ureter,  is  sim|)ly  displaceil  from  the  upjier  orifiw  into  some  less 
important  point  iu  the  retml  jjclvis.  Recurring  attacks  of  colic  arise  from 
fresh  formation  of  renal  calculus. 

Pcriwlic  attacks  of  renal  colic  occur  in  some  cases  without  being  fol- 
lowed by  the  disc'hargc  of  a  calcidus  or  a  fragment  of  a  calculus.    They  arc 
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^Pdc  to  the  irritation  of  a  movable  calculus  in  the  pelvis  of  the  kidney, 
to  the  j>assage  of  a  lump  of  mucus  or  IiIikkI  along  tlic  ureter.  They  arc 
nwre  prone  to  occur  or  to  be  most  severe  wlicn  the  patieut  is  in  low  health 
or  over-fatigued. 

During  the«j  attacks  the  pain  shoots  along  the  Iiranehes  of  the  Inmliar 
[plrxii».  and  is  felt  in  the  bliuider,  in  the  groin,  along  the  thigh,  or  in  tlie 
listi<'le.  The  pain  is  paroxysmal,  and  intensitiwl  by  the  spasmodic  con- 
■  tractions  of  the  ureter.  The  testicle  may  be  retracted  at  the  time,  and 
»ft»'rwanl8  beoime  enlarge<l  and  tvmain  for  a  long  while  tender,  if  not  pain- 
ful. I  have  seen  the  testis  of  the  artwted  side  small  and  wastwl  as  well  as 
KtiKtcvl.  Children  may  be  thrown  into  convulsions  during  the  fearfid 
t;.i)ny  rtf  renal  colic.  The  attack  is  often  iisheretl  in  with  a  rigor,  and  is 
generally  accompanied  by  vomiting,  retching,  and  profuse  perspiration. 
Filntness  and  collapse  are  by  no  means  rare.  The  bladder  is  irritable,  and 
the  urine,  which  is  diminished  in  quantity  during  the  attack,  is  blood- 
Saiiiwl  and  loaded  with  unites,  and  is  soniotimes  passed  with  a  good  deal 
of  wJding  in  the  urethra.  It  S(inietime3  happens  that  the  other  kidney 
liwimes  excited  to  iucreasiKl  set^retion  during  the  attack,  and  then  the  urine 
will  uot  he  diminishcfl  in  <piantity,  and  will  not  be  thick. 

Aprt  from  the  attacks  of  renal  colie,  constant  or  paroxysmal  lumbar 
nail  renal  pain  is  a  very  common  symptom  of  a  stone  in  the  kidney. 

Owing  to  the  wide  nerve-connections  of  the  kidney,  the  [lain  of  i-enal 
lalrtilus  is  often  transferred  to  a  distance, — e.f/.,  to  tlie  testes  along  tiie  siwr- 
watic  plexus  and  the  genito-ernrnl,  to  the  upjier  part  of  the  thigh  by  the 
piiilo-cniral,  to  the  leg  and  inside  of  the  fijot  throngli  the  anterior  crural. 

A  stone  in  one  kidney  sonnrtimes  excites  f*ain  and  irritation  in  the  other. 
This  transferred  or  sympathetic  pain  is  of  an  aching  character,  not  often  of 
>  colicky  nature. 

Aaother  symptom  which  I'esnlts  from  transference  of  iierve-inHucnce 
liM  reference  to  the  stomach :  natisea,  vomiting,  and  dys|wpHia  are  very 
t^mimin,  not  only  at  the  times  of  actual  colic,  but  also  during  the  periixls  of 
leBanitc  suffering,  Ix'ing  due  to  the  connection  of  the  ]>nciimogastric  with 
""■nuol  plexus.  The  retraction  of  the  testicle,  irrital)ility  of  tlic  bladder, 
lain  referred  to  the  thorax  and  sometimes  thought  tv^  be  due  to  pleurisy,  are 
■"explained  in  the  same  manner  as  the  gastric  disturbance  and  the  jiaius 
'•ifW  lower  limb, — namely,  by  tran-nfeiience  of  nerve-influence. 

Wben  the  ]Maieut  is  very  thin,  and  the  stone  large,  it  can  sometimes  be 
[*tec!tcd  on  pal|)ation  of  the  loin,  especially  when  tlie  patient  is  under  the 
fWottioc  of  chlorofonn. 

(ither  oonimon  symptoms  of  renal  calculus  are  hrematuria  and  pus  in 
jtlienrine.  These  vary  much  in  fi-cquency  and  amount.  As  a  rule,  oxalate- 
[•>'-limo  calculi  cause  most  bleeding,  j>husphatic  calculi  most  suppuration. 
Iwicral  inclination  of  the  body  and  flexion  of  the  thigh  are  not  unusual. 

Dia^osis. — Undue  acidity  of  urine  and  strumous  disease  of  the  kidney 
^"^  the  two  conditions  in  children  which  are  most  likely  to  be  mistaken  for 
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renal  calculus.     Renal  tnmore,  intestinal  colic,  and  poritypliiitis  have  also 
occasionally  given  rise  to  erroi-s  in  diagnosis. 

Acidity  of  iiriuc  and  excess  of  uric  acid  in  the  urine  will  be  removed 
by  alkaline  treatment  and  pfccaiitioiis  in  diet ;  there  may  Ije  fi'e<jiiency  of 
mieturiti<ju,  tetideniesji  of  tlic  testicles,  and  even  lia>nialuria,  bnt  renal  colic 
does  not  occur,  and  the  lunilxir  {uiin  or  aching  is  ecjually  on  both  sides. 

StrunuHis  kicliiey  must  l>e  sus]K'cte<l  when  fiTtinency  nf  micturition  and 
sligiitly  jiurulent  urine  occur  in  children  of  strumous  habit  or  parentage.  _ 
The  absence  of  hseniaturia  makes  this  diiiguosis  more,  rather  than  less,  I 
certain.  Frequency  of  micturition,  with  pus  and  luematuria  and  sharp 
lumlji'r  or  testicular  |>ain,  in  a  liealthy  child,  is  almost  certainly  duo  to  cal- 
culus.    Struma  and  calculus  wunctinics  afTect  tiie  same  organ. 

From  intestinal  ectlie  and  perityphlitis  renal  calculus  can  be  distin- 
guished by  the  localized  pain  in  the  loin,  the  luematuria  and  jms  in  the 
urine,  the  absence  of  fever,  the  frequency  of  micturition,  and  the  testicular 
])aiu. 

From  carcinoma  or  sai^coma  of  the  kidney  calculus  may  generally  be 
diagnosed  by  the  absence  of  tumor  and  the  longer  diirjtion  of  the  .<yn»j)- 
toras  before  the  general  health  of  the  [mtient  becomes  deteriorated.  The 
irregular  sha|>c  of  the  tumors  and  the  frcipicucv  with  which  they  extend 
down  into  the  false  pelvis  serve  to  distinguish  these  new  growths  from 
calculous  hydro-ue]>hrosis  and  pyo- nephrosis. 

Treatment. — The  trratmcnt  of  renal  calculus  may  be  consideretl  under 
tlii-ee  heads:  (1)  proi)hy lactic  ;  (2)  palliative ;  and  (3)  surgical. 

Pt'ophi/la.ris  consists  in  employing  a  modemlc  amount  of  well-selected 
food,  so  as  to  preserve  the  dige.«tivc  and  assimilative  functions  in  good 
order.  Animal  diet  is  not  harmful  if  taken  in  moderation,  nor  is  ai)stiucncc 
from  animal  diet  any  se<'urity  against  ralculus,  as  is  i)roved  by  the  preva- 
lence of  this  disoixler  among  the  very  poor,  who  scarcely  taste  meat. 

P(i/Uniive  hralinenf  ctmsists  in  the  free  use  of  alkaline  dritdcs  onlistilled 
water;  in  the  administration  of  acetate  of  potassium,  carbonate  of  litiiium, 
citrate  of  potassium,  or  earlKinate  of  lime,  and  of  saline  aperients,  sncli  as  I 
sulphate  of  s<Klium,  sul|)hate  of  magnesium,  and  tartrate  of  |)otassium  and 
sodium.  The  natural  mineral  waters  of  Vichy,  Ems,  Carlsbad,  Piillna, 
and  Fricdricljshall  are  advantageous ;  and  with  an  undue  disposition  to 
the  formation  of  uric  acid  the  alkali  mineral  water  of  Fachingen  is  the 
Ix^st.  During  an  attack  of  pain,  c-ontinement  to  be<l,  liot  baths  and  anodyne 
fomeutations,  and  anodynes  iuternally,  are  the  treatment. 

Surgical  Treatment. — The  treatment  by  oj)eration  of  the  worst  |>atho- 
logical  consequences  of  renal  calculus  have  been  oonsidei-etl  under  pyo. 
nephrosis  and  perinephric  abscess.  Nephrectomy  will  very  rarely  l»e  jus- 
tified for  calculus  uncomplicated  i)y  abscess  aud  di.sorganization  of  kidney. 

Nephrolithotomy  should  be  pcrfiinucd  when  sym|)t(>ms  of  stone  are  severe 
and  are  not  rcmovi'd  or  ivudcrcd  benrahlc  by  several  months  of  medicinal 
treatment  aud  rest,  wheu  the  patient  is  compelled  to  pass  his  days  as  well  as 
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oights  in  bed,  or  when  auiiria  supervenes  upon  srmptoms  of  calculus  in 
>  ^or  both  kidneys.  In  the  latter  ease  (I.e.,  wlicn  both  kidneys  are  affected) 
:  flHkiduey  which  has  last  liecoinc  afl'cctiHl  should  bo  fii-st  explortKl. 

The  symptoms  which  are  sufficiently  characteristic  of  stone  in  the  kid- 
ney to  justify  an  exploration  of  the  kidney  in  search  for  the  stone  are  a 
histon'  of  hn^maturia,  tlie  presence  of  a  little  pus  or  of  crystals  in  the 
urine,  together  with  fixed  or  more  or  less  constant  pain  in  one  loin,  groin, 
■JUlmti -If.  the  pain  being  either  of  a  dull  aching  or  siiaiji  pricking  kind, 
fiwxysmal,  and  oc<-'a.sioually  associated  with  the  other  symptoms. 

When  a  fistula  leading  down  to  a  calculus  opens  on  the  surface,  all  that 
Ulfhe  requisite  to  extract  the  stone  is  simply  to  enlarge-the  opening  and 
IHK  it  with  a  pniper  jmir  of  forceps.  When  a  retro]x>ritonpal  abscess  is 
present  the  stone  will  probably  be  detecttxl  at  once  on  opening  the  abscess 
from  die  loin.  In  either  of  these  cases  the  calculus  very  probably  will  be 
Sxind  lying  outside  the  kidney,  from  which  it  has  escaped  by  ulceration. 

TUBERCULAR  AND  SCROFULOUS   KIDNEY. 

Of  twenty-eight  children  under  twelve  years  of  age,  nineteen  bad  both 
kidnejs  affected,  five  the  right  only,  and  four  the  left  only.  ^ 

Two  forms  of  tubercle  (so  called)  of  the  kidney  are  met  with  :  (1)  dis- 
wninatod  t^iberctdosis,  and  (2)  strumous  pyelitis,  or  scrofidous  pyelo- 
nepliritis. 

These  diseases  aro  more  common  In  children  and  below  the  age  of 
ptiU'rty  than  in  adult  life;  but  they  may  occur,  and  more  espcrially  the 
•KTufiilotis  form  of  the  affection,  at  any  age.  Males  are  siiid  to  i>e  more 
froqiicntly  affected  than  females.  Both  kidneys  are  rarely  involved  in  an 
"I'lal  degree,  and  the  "  scrofukiiis"  form  often  affects  one  kidney  only. 

History  and  Pathology. — Miliary  tulK'rculosis  aft'wts  childivii  under 
•"S  years  of  age  in  a  much  larger  |iro()ortiou  of  «i.sc8  than  the  scrofulous 
•kous  variety.  Miliary  tuberculosis  generally  affects  both  kidneys.  The 
"Incy  is  affected  as  part  of  a  gcuenil  constitutional  disi-si^c.  The  miliary 
fx"!!!!!*  I>cgin  a«  gray  granulations  aitnind  the  terminal  branches  of  the 
•^'rioles  which  lie  between  the  pyramids  of  Ferrein.  They  infiltrate  the 
vaseiiljir  and  cx)nne<"tive  tissues,  and  flatten  the  urinifcrous  tulics  lictween 
'"liicii  they  occur.  They  arc  seen  on  the  surface  as  small  white  dots,  and 
•(KkI  along  the  pyramids  of  the  metluJla,  having  a  great  tendency  to 
^KtA  downwanl  along  the  submucous  conne<"tive  tissue  to  the  ureter  and 
■•ddiT,  and  to  involve  also  the  vesicidje  seminales,  prostate,  and  testes. 

Scrofulous  kidney  is  known  also  as  strumous  pyelitis,  scrofulous  pyolo- 
"•'I'hrit-.B,  and  the  inflammatory  form  of  tubercular  disea.se  of  the  kidney, 
j^fe**' of  cheesy  infiltnttiou  conimcnee  in  tlie  substance  of  the  ri'iial  ])apillm, 
extend  deeply  into  the  kidney  as  well  as  downward  to  the  submucous 
•*»«!  in  the  renal  pelvis.  The  body  of  the  kidney  is  enlarged,  lobulated 
"J"  the  extension  of  cheesy  infiltration  into  the  cortical  ])nrts  of  the  organ, 
**l  on  section  conical  masses  of  this  cheesy  material  in  difl'erent  stages  of 
Vol.  111—87 
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softening  are  found  to  correapond  to  the  prominences  of  the  lobules.     Tue, 
mucous  membrane  of  the  renal  pelvis  and  ureter  is  thickened  and  at  a  later | 
period  ulcerated  and  choke<l  up  by  the  jnitty-like  material  which  exudes. 
The  whole  organ  may  be  converted  into  a  Jiugc  ai^scess-cavity  or  a  series  of 
large  irregular  abscesses.     Scrofulous  disease  sometimes  spreads  by  contact 
and  involves  the  liver  or  the  spleen. 

Symptoms. — Disseminated  tuberculosis  of  the  kidney  produces  no  char- 
acteristic symptoms  referable  to  that  organ.  In  tlie  early  stages  of  strnmon* 
pyeliiis  the  constitutional  symptoms  are  not  marke<l,  and  the  local  symptom* 
are  absent.  As  the  disease  advances  there  is  pain  in  the  loio,  with  tender- 
ness on  pressure  iu  the  lumlwr  region.  The  urine  may  not  be  altered  ia 
quantity  or  character;  or  it  may  be  e.vi.'essive  in  (juaotity,  iu  the  early  stage; 
and  albuminous,  alkaline,  or  acid,  sometimes  bloody,  or  containing  pus, 
minute  cheesy  ma.sses,  and  debris  of  renal  tissue,  iu  tlie  later  stages.  Whea 
it  contains  albumeu  the  urine  is  always  thick,  cloudy,  or  opaque,  and  not 
clear,  a.s  in  Bright's  disease ;  moreover,  it  never  contains  casts  of  the  renal 
tulx's.  Occasionally  there  is  suppression  of  urine,  more  or  less  complete, 
and  then  unemic  symptoms  usher  in  the  fatal  termination.  Often  a  tumor 
can  Ix;  fel|,  or  there  is  a  great ly-increasetl  mvtx  ol"  renal  duluess;  and  if  the 
disease  be  on  the  left  side,  the  spleen  may  be  so  much  pushed  forward  as  at 
first  sight  to  give  the  impression  that  the  tumor  is  an  enlargement  of  that 
organ.     I  have  seen  tliis  mistake  committed  mure  tliau  ouee. 

Vesical  irritation  and  frequent  aud  jwiiuful  micturition  are  commoa 
and  often  tlie  most  prominent  sym|>tunis.  Iu  the  advanced  stages  rigors, 
exhausting  sweats,  and  finally  hectic  occur. 

Diagnosis. — Unless  a  tumor  exists,  or  the  characteristic  cheesy  di^bria 
is  detectetl  iu  the  uriue,  it  is  difficult,  if  not  imiKJSsible,  by  the  symptoms 
alone  to  distinguish  scrofulous  disease  from  [lyelitis  or  pyelo-nephritis  from 
any  uther  cuuse.  In  the  cariy  stage  of  tlic  disease  the  diagnosis  from  renal 
calculus  must  depend  chiefly  on  the  physical  and  constitutional  signs  of< 
tuixTcIe  or  s<Tofula.  Often  a  deposit  in  the  epididymis  coexists  and  deter- 
mines the  diiignosis.  In  stone  there  is  moix"  litenuituria  and  less  pyuria;  ia 
scrofula  there  is  more  pyuria  aud  less  hematuria.  The  tuberele-bacillua 
has  been  discovertil  in  the  urine,  and  slu)uld  bc^  hxaked  for. 

Progmosis. — This  is  most  unfavorable,  and  the  tubercular  aft'ection  ter- 
minates ra})idly.  The  scrofulous  form  lasts  from  a  few  months  to  a  year 
or  more. 

Treatment. — This  consists  in  alleviating  pain  and  anodynes  loi-ally  and 
internally,  tonics,  cod-liver  oil,  miUtine,  and  bland  nutritious  ftxiti.  When 
pus  is  pent  up  eitlier  in  the  kidney  or  behind  it,  it  should  be  drained  away 
thr(.»ugh  an  oi>cuing  in  the  loin.  Nephrectomy  would  l>c  useless  iu  tuber- 
cular disease,  hut  promises  much  as  a  means  of  prolonging  life  in  scrofulous 
affection  of  one  kidney  alone.  In  most  instances  it  should  \ie  made  a  sul>- 
sef|uent  oiieration  to  nephrotomy  and  drainage ;  but  if  the  strength  of  the 
patient  would  bear  the  greater  operation,  aud  if  from  the  enlarged  size  ai 
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or  uodulated  surface  of  the  kidney  there  waa  reason  to  think  that 


nodules 


and  largo,  it  would  be  best  to  jierfo 


•  numerous 
Mphrcctoniy  at  once.  To  cut  into  one  of  several  abscess-spaces  and  to  drain 
it,  leaving  others  unable  to  dischai^e  their  contents,  is  unsatisfactory  in 
theory  and  unsuccessful  in  practice. 

The  surgcfjn  must,  however,  bear  in  mind  that  it  is  in  scrofulous  dis- 
ens  especially  that  the  probability  of  the  second  kidney  l>eing  likewise 
(fiaeued  is  so  great ;  and  be  must  be  on  his  guard  against  the  catastrophe 
of  removing  a  kidney  and  losing  his  patient  within  a  few  hours  from 
anemia  due  to  the  destruction  of  the  opposite  organ.  The  chances  of  such 
1  alamity  are  much  greater  when  operating  on  children  than  on  adults, 

IUtmise  of  the  much  greater  fn^jucucy  with  whidi  both  organs  are  involved 
ia  the  scrofulous  disease  in  the  yuuug  than  in  those  past  puberty. 
SOLID  TUMORS  UF  THE   KIDNEY. 
The  solid  growths  which  occur  and  present  tlieraselves  as  abdominal 
tumors  in  the  kidney  are  carcinoma,  sarcoma,  fibro-fatty  (a  variety  of  snmll- 
^L  celled]  sarcoma,  fibro-sarcoma,  myo-sarcoma,  iuid  lipoma.     Other  forms  of 
^  tti'w  growth  are  met  with,  liut  have  a  general  ratlicr  than  a  local  importance, 
I       »«l,  not  giving  rise  to  tumors,  will  not  be  here  coiisideretl. 
H       Definition. — >ralignant  renal  growths — cancer  and  sarcoma — may  be 
^1   lirimary  or  secondary  ;  but,  as  the  latter  growths  pa.ss  undetected  during 
^P   life  and  are  quite  insigniticaut  as  comjjarecl  with  the  disease  to  which  they 
»rc  secondary,  no  further  reference  to  them  is  retjuired  here. 

The  primar}'  growths  usually  affe<"t  one  kidney  oidy,  attain  consider- 
»l>le — often  immense — size,  grow  rapidly,  and  ilcstroy  lite  by  their  own 
local  progress.     They  are  far  more  often  sarcomatous  than  cancerous. 

They  occur  at  two  j)eriods  of  life, — namely,  in  early  childliofxl  and  in 
•(i^iUKied  age.  The  frojuency  of  sarcomatous  tumors  in  early  life  is  eon- 
•wtejit  with  what  is  known  of  tumoi-s  of  connective-tissue  origin  in  other 
I*rtg  of  the  body,  whereas  cancerous  growths,  being  of  epithelial  type, 

I  'WW  most  commonly  {X'raons  of  adult  and  udvaiicc<l  age. 
Pathology. — These  primary  renal  tumors  of  cliildhwj*],  whether  sarco- 
Itttoos  or  cancerous,  are  exceedingly  soft  in  structure  and  luxuriant  in 
^''owth.     They  have  been  known  to  roach  sixteen  or  seventwn  jwunds  in 
^^■ijjht  in  six   months  in  children  under  five  years  of  age ;   and  in  a  boy 
'"  the  Middlesex  Hospital  the  tumor  weighed  thirty-one  pounds,  the  total 
^^Hght  of  the  child  and  tumor  together  being  one  hundred  and  thirty-one 
^9*^U0(is.     Eight  or  nine  pounds  is  a  very  common  weight  for  such  tumors. 
■Their  soft  consistence  has  sometimes  led  to  a  renal  sarcoma  being  mistaken 
**Uriiig  life  for  ascites. 

Primary  malignant  growths,  except  the  rayo-Barcoma,  are  never  bilateral; 

th?  rare  instances  in  which  both  kidueys  have  been  involved  the  one  is 

Jarily  so  to  the  other.     They  ()riginato  in  two  situations, — the  fibrous 

of  the  cortex  and  the  submucous  cellular  tissue.     Sometimes  the 
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renal  tiBsiie  is  invaded  by  a  g^o^vth  which  has  had  its  primary  seat  in  tlia] 
lymjihatic  glands  or  other  stnu-turc  alxnit  the  hilnm,  or  has  begun  in  the 
renal  tissue  of  the  liilnni  and  .spread  between  gland  and  pelvis,  and  after 
penetrating  and  exjjanding  the  capsule  has  taken  on  the  form  of  the  kidaeyj 
PoRsilily  this  latter  is  tiie  commonest  mode  of  origin  in  primary  renali 
tumors,  and  explains  why  the  renal  jK-lvis  and  proj)er  renal  tissue  remain 
long  intact  and  why  there  is  such  fretjuent  absence  of  diseased  pnxiuctfi  ini 
the  urine.  This  m<K]e  of  origin  explains,  too,  how  in  many  cases  an  enor-. 
mous  tumor  involves  and  effaces  only  a  l^art  of  the  kidney,  leaving  the  resfe 
of  the  organ  of  natural  size  and  appiarance  and  cither  situated  on  thei 
outer  surface  of  the  gnjwth  or  more  or  less  surrounded  by  it.  When  the, 
disease  commences  within  the  renal  capsule  it  infiltrates  the  organ  very; 
rapidly,  and  cysts  with  ItliHxiy  or  purulent  collwtions  form  within  it  as  the, 
disease  advances. 

Tliesc  tumora  give  rise  to  ,seeondar\-  growths  in  other  organs  by  in- 
vading the  venous  and  lymphatic  clianuols.  The  lumbar  glands  are  early 
involved,  then  the  thoracic  duct  and  venous  canals,  and  by  extension  the] 
Inngs,  and  later  on  the  liver,  bones,  periosteum,  etc.  The  opposite  kidncYi,! 
as  well  as  the  spinal  column  and  cord,  is  invaded  by  contiguity.  | 

All  forms  of  cancer  of  the  kidney  are  met  with,  but  encephaloid  is  the] 
most  usual  and  attains  the  largest  size.  In  some  instances  the  growth  is 
encapsuled.  jj 

The  .sarcomas  are  usually  small  and  large  round-celled  varieties,  some»j 
times  encapsulated,  but  more  frerpiently  not ;  they  are  veiy  vascular,  andi 
extravasations,  often  so  extensive  as  to  make  the  whole  liKik  like  a  mass  of ' 
blo<xlHilot,  frecjuently  take  place  into  them.  8piud!e-cclled  stircoma  is  Icas; 
common.  The  so-called  fibrous  and  fibro-fatty  tumors  are  varieties  of! 
sari-oma.  the  latter  having  undei^one  extensive  fatty  degeneration. 

Rlifrlid<}-iiii/niiia  and  vit/o-,<>arcmna,  composed  of  strijied  muscle  and  sai^n 
coma  tissue,  are  of  congenital  origin,  and  lead  to  the  death  of  the  infant  ini 
from  six  to  eight  months.  In  some  instnuces  there  has  been  a  tumor  of' 
each  kidney  ;  in  some  no  vestige  of  normal  kidney-.structurc  has  remained  ;j 
in  others  the  tumor  has  been  placed  beneath  the  capsule,  but  upon  the' 
surface  of  the  renal  tissue. 

Etiology. — Ucnal  calculus  atid  injury  and  the  irritation  of  pyelitis  or 
retention  of  urine  are  the  most  fref[uent  exciting  causes.  In  many  cases' 
in  children  no  cause  can  be  attributed.  Sometimes  a  malignant  growth  is 
engrafted  upon  a  ser<»us  renal  cyst.  I 

Symptome. — No  distinction  t«n  lie  made  Ixjtween  the  symptoms  of 
cancerous  and  those  of  sarcomatous  growths.  These  symptoms  are  tumor,' 
pain,  ha?maturia,  emaciation,  loss  of  strength,  irritability  of  bladilcr,  sallow- 
ness  of  skin,  and  the  effects  of  pressure  ujwn  surrounding  organs,  snch  as 
oedema,  constipation,  vomiting,  jaundice,  dyspnrea,  and  interference  with  tbtf 
action  of  the  heart.  Unemia  is  rarely,  if  ever,  a  symptom.  The  existence 
of  a  tumor  is  the  most  constant  sign,  and  in  children  this  may  fill  the  whole 
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^^^^B^  but  in  other  cases  deep  manipulation  of  the  abdomen,  assisted  by 
tblorofbrm  to  relax  the  parietal  muscles,  is  needed  to  make  out  the  swelling. 
jfiqBli  tumors  in  chiMreu  are  ftll  sf^metimes  by  the  hiinainial  nietlKjd. 
Stbal  tumors  cause  fulnes.*,  and  wlicn  of  large  size  hulgtj  luti'mlly  ;  and, 
though  tbey  do  not  protrude  in  the  loin,  they  give  rise  to  fulness,  resistance, 
aibi  roundness  in  the  ilro-(*ostal  interval  which  are  ohviouf^  to  eye  and 
touch.  In  slighttT  cuses  they  merely  ctlace  the  hollow  of  the  loin  without 
producing  fulness. 

They  have  Intwel  in  front  of  thcni  with  only  the  rarest  exceptions.    The 
«oion  is  almost  never  aliseut  from  tfie  front  of  a  reuul  tuumr,  the  ascending 
oilon  being  in  front  aud  towanls  the  inner  side  of  a  rigiit  renal  growth,  tlie 
denending  colon  in  front  of  a  left.     Coils  of  small  bowel  also  are  apt  to 
overlie  tJie  front  of  a  tumor  of  either  kidney  ;  hut  when  of  very  great  size, 
so  that  they  arc  widely  in  coiitsu't  with  the  aUloiuinal  walls,  the  small  intes- 
tine may  be  altogether  tlisplaced  fnjm  off  the  front  of  the  swelling.     The 
iWlenum  is  usually  to  the  ui>]ht  and  left  side  of  a  right  renal  tumor.    An 
exception  to  the  nde  that  kidney-tumors  have  lx)wcl  in  front  of  them  is 
wbea  the  right  ciolon  (which  is  more  loosely  connected  with  the  right  kidney 
than  the  IclV  colon  is  with  the  left  kithiey)  i;*  puslunl  down  by  the  tumor, 
which  then  advances  betwei-n  the  liv..>r  and  the  ascending  colon.     Another 
Mwjition  is  when  the  renal  tumor  i-arries  the  colon  inward  towards  or 
hcj'oml  the  nieilian  line. 

Renal  as  well  as  hepatic  and  splenic  tumors  des(x;nd  with  inspiration. 
Malignant  growths  ofk-n  spring  from  or  attixch  themselves  to  some 
4b|le  ])art  of  the  kidney,  aud  thus  the  tumor  does  not  retain  the  original 
■■pe  of  the  organ. 

Next  to  swelling,  jmin  is  the  most  constant  symptom  of  malignant 
^i*ase  of  the  kidney.  The  harder  the  growth  the  more  severe  the  j>ain  : 
hence  children  with  very  miX  growths  often  seem  to  be  entirely  fri'c  fnmi  it. 
The  pain  differs  from  that  due  Ut  stone  in  not  iK'ing  intensilieil  l)y  niove- 
"■eots,  and  in  less  frct[uently  taking  the  course  of  the  ureter  and  testicle. 
"ofteji  extends,  when  the  growth  is  spreading  towards  the  sjiinal  cohimn, 
•"  the  lower  dorsid  and  tuml)ar  regions  and  thence  down  the  thighs. 
'Wdj-sis  of  tlie  bladder,  sphincter  ani,  and  lower  limbs,  aud  bed-sores,  are 
hUer  ft-f^uc'hc  of  this  direction  of  growth. 

Uicmaturia  occurs  in  a  consideraJile  minority  of  cases;  but  in  s<jme  of 
"tte  it  has  been,  no  doubt,  due  to  the  stone  which  Inis  excitctl  the  new 
KTOwtli.  When  it  is  caused  by  ulceration  of  the  tumor  into  the  renal  pelvis 
"*  Uwding  is  continuous  and  constant,  nnt  intcrinittcnt.  It  may  be  pro- 
'"*  euotigh  to  cause  antemia  and  even  death.  The  urine  is  of  a  tawny- 
'""'wn  color,  with  a  bloody,  powdery  sediment ;  the  blotxl  is  uniformly 
"^Xvi  with  it,  and  the  urine  is  not  UKtre  luadi'd  with  bh«Kl  at  the  (miiI  <if 
'■^■li  micturition.  The  hceraaturia  difl'urs  from  that  of  renal  calculus  in  not 
■•"IK  diminished  by  rest  in  bed  for  days  together.  When  not  admixed 
*"h  bliKxl  the  urine  is,  as  a  verj'  general  rule,  quite  natural,  containing  no 
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casts,  no  pus,  and  no  canrer-cells.  The  growth  may  soften  and  break  downi 
after  ulcerating  into  the  colon,  duodenum,  or  ureter,  or  through  the  peri- 
toneum or  alKloniinal  wall.  When  either  of  these  events  hapjiens,  death  very^ 
quickly  follows. 

Prognosis. — The  disease  is  always  fatal,  and  more  rapidly  so  in  chil- 
dren tiian  in  adults.  The  largi>  majority  terminate  within  six  months;  the 
rest  usually  witliin  tlie  first  year.  Death  has  been  known  to  occur  within 
six  weeks.  The  softer  the  growth  the  quicker  the  rate  of  growth  and  the; 
earlier  tiie  end. 

DiaErnosis. — The  diagnosis  has  to  be  made  first  as  to  the  seat  of  the 
tumor ;  secondly,  as  to  its  malignant  nature.  Attention  to  the  eymptomg, 
mentioned  alwve  will  serve  to  establish  Ixith  these  points.  The  initial 
situation  of  tlic  swelling,  the  direction  of  increa.se,  and  the  area  of  dulness 
on  percussion  will  help  to  fix  the  renal  origin  as  distinct  from  the  liver, 
Spleen,  or  ovary.  Errors  in  this  respect  are,  however,  sometimes  quite  un-j 
avoidable.  The  rapidity  of  growth  and  the  nnwiual  resistaneeof  the  tumor, 
its  niKluIar  outline,  and  the  progressively  cachei'tie  ctjnditiou  of  tiie  patient, 
esixfially  if  under  five  or  six  years  of  age,  indicate  with  sufficient  cleaniessi 
the  malignant  nature  of  the  disease. 

Treatment. — Tliis  is  either  operative  or  palliative.  Palliative  treat-j 
ment  nuist  be  thought  of  only  in  the  middle  and  later  stages  of  the  disease.] 
In  the  very  rarly  stage,  when  the  tutuor  is  small  and  the  lymphatic  glands 
and  surrnuuding  part.s  uninvolvwl,  neplii-ectoniy  seems  to  offer  a  pros|x>cti 
of  prolonging  life,  and  in  exceptional  cai?es  of  setniring  a  permanent  cure. 

The  palliative  treatment  aims  only  at  relieving  pain  and  checking  hemor- 
rhage. Morpliine  or  o]>ium,  applied  liK'jilly  and  injected  su!)cutaneonsly  on 
taken  by  the  month,  will  often  be  rtipiinxl  to  Ik:  use<l  systematii-sdly.  Aa 
iee-l>ag  applied  over  the  tnmor  gives  relief  from  the  burning  sensation  and 
the  fiH'ling  of  stretching  and  Inirsting  often  complained  of,  esjwcially  when 
the  incn?n.se  in  growth  is  rapid,  liclladonna  pljisters  and  conium  |K)uUice8i 
afford  some  degree  of  relief.  Hemorrhage  may  be  sometimes  completely' 
arrested  by  the  ititornal  use  of  gjdlio  acid  and  ergot  comi)iued,  by  the  tan- 
nate  of  aluminium,  or  by  a  mixture  containing  one  or  two  grains  or  more,; 
according  to  the  age  of  the  patient,  of  iron  alum.  The  latter  drug  \M 
sjXH'ially  useful  in  checking  the  hemorrhage  and  the  antt'mia  which  go«* 
with  it.  It  is  much  more  effective  in  bleeding  from  the  kidneys  tlian  alnm,j 
which  is  given  to  children  for  this  purpose  in  two-grain  doses,  either  as  4, 
mixture  or  with  honey  or  molasses. 


CYSTS   OF  THE   KIDNEY. 


n 


Definition. — Cysts  within  the  kidney-tissue  and  those  involving  the 
kidnev  from  witlunit  are  to  be  distinguished  from  hydro-nephrosis,  which  iS' 
a  eystiform  dilatation  of  the  natural  cavity  of  the  organ. 

There  are  only  tliree  forms  of  cysts  connecteil  with  the  kidneys  of  chil-] 
dren, — namely,  (a)  congenital  cystic  raetamorjihosis  of  the  kidneys ;  (h)  pare- 
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nepbric  cysts  j  and  (c)  hydatid  cjsts.  Tlie  large  solitary  cysts  which  occur 
in  the  otherwise  healthy  kidneys,  and  which  form  such  Btriking  and  often 
immonso  tnniors  in  a4lults,  are  not  met  with  in  the  organs  of  children. 

Patholoery- — («)  Congenital  cystic  metamorphosis  of  the  kidneys  is  a 
^Alta]  condition,  the  result  of  obstruction.  It  is  of  more  interest  to  the 
{■tholoe'ist  than  to  the  surpeon.  It  is  similar  to  the  cystic  transformation 
of  adult  and  ailvanccnl  extni-uteriue  life,  which  gives  rise  to  a  tumor  on 
ach  8ide  and  to  htcmaturia,  ursemia,  and  the  characters  of  urine  like  those 
bi'!imu;ing  to  granular  kidney.  Like  the  extra-uterine  disease,  the  intra- 
uterine is  composed  of  cysts  consisting  of  dilatixl  and  intersected  tubes  con- 
taining urinary  matters.  The  fnetal  transformation  is  associated  generally 
with  absence  of  ureters  or  pelves,  or  <>cclusion  of  other  parts  of  the  excre- 
toiT  pas^i^es,  such  as  closure  of  the  straight  tubes  from  impaction  of  uric 
iek\  atid  from  intra-uterine  nephritis.  There  are,  too,  very  often  associated 
malfonnations  of  other  jiarts  of  the  body,  such  as  elub-foot,  hernia  cerebri, 
I'icft  |>idate,  hare-lip,  ei-tropion  vesicte,  supernumerary  nod  welilied  fingers 
iwl  Iocs,  etc.  The  usual  consequence  of  this  lransii>nnation  is  the  death 
and  expulsion  of  the  f«Btu9;  or  the  alxlominal  swelling  due  to  the  kidneys 
my  lie  9<i  extreme  as  to  prevent  the  expulsion  until  after  embryotomy  lia.^ 
been  [leribmied.  If  premature  birth  before  the  death  of  the  fietus  should 
take  place,  the  child  dies  soon  afterwards,  fir>m  pulmonary  embarra.'isment 
or  marasmus.  When  only  one  organ  has  l>een  involved,  the  infant  has 
lived  as  long  as  nineteen  months,  a  wretched  existence,  with  symptoms  of 
extreme  rickets,  e-xhausted  by  diarrhoea,  and  dying  at  length  of  ursemia  or 
Wmviilsion.  In  such  cases  the  kidney  is  not  always  large  enmigh  to  present 
*n  alulominal  swelling,  and  the  eonditiiui  has  not  always  lieen  susjRfted 
diirinij  life,  but  has  been  discovered  unexiwtedly  at  the  post-mortem  exam- 
ination. 

(i)  Paranephric  cysts  are  develo|>ed  in  the  perirenal  cellulo-fatty  tissue, 
peiici^ly  posterior  to  the  kidney,  with  the  plvis  or  ureter  (or  both)  of 
'liieh  it  may  communicate.  Some  of  these  cysts  are  congenital,  others  are 
■I'K'  to  injur)-,  others,  again,  are  of  quite  uncertain  origin.  The  attacked 
kidney  is  healthy  in  structure,  and  the  ureter  is  jiervious  throughivut. 

In  one  recorded  case,  in  a  l>oy  agetl  six  years,  the  cyst  held  five  })int8 
™  Inuispart'ut  fluid  free  from  urinary  (Minstittu-uts,  ami  tliere  jirojccteil 
mfo  itg  cavity,  from  the  cyst-wall,  at  a  point  five  inches  from  the  kidney  to 
which  it  was  attached,  a  small  mass  the  size  of  a  walnut,  which  proved  to 
'**p<'rfect  single  lobule  of  a  thinl  kidney,  but  without  an  exeretor\'  duct. 
•A  prolonj^tion  of  the  cyst  passi-d  beneath  Ponpart's  ligament  and  through 
"■*  femoral  ring. 

Diagnosis. — Clinically  such  cases  are  indistinguishable  from  hydi-o- 
"'I'lirosis  and  from  such  paranephric  cystic  formations  as  r»ceur  after  in- 
i'li'ies  to  the  kidney.  They  may  l>e  mistaken  for  hydatid  of  the  kidney 
""«  for  some  of  the  solid  renal  tumors.  They  are  to  be  diagnosed  from 
^Wors  arising  in  other  parts  or  organs  by  the  same  general  characters  as 
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enable  us  to  diagnose  other  renal  tumors  as  such.  The  symptoms  excited 
are  merely  the  same  local  features  and  pressure-effects  causctl  by  other  renal 
tumors. 

Treatment. — Paranephric  cysts  require  to  be  treatetl  like  hydatid  eysta 
and  iiydr(>-nepiir(»iis.  They  should  Iw  tapi»e<l  and  emptied  with  a  trocar 
and  ranula,  and  if  they  refill  again  and  afjiiiu  they  should  be  ojicned  and 
drained,  thrrmgh  either  the  i-oni  ur  the  side  of  tiie  tilxlomen,  acconling  to 
their  position,  and  the  edges  of  the  cyst  should  be  stitched  to  the  edges  of 
the  wound  in  the  abdominal  jiarietes. 

UYDATID   OF  THE   KIDNEY. 

Etdologry. — Hydatid  is  the  cystic  stage  of  the  taenia  echinococcns,  an 
intestinal  ta|)e-w<)rni  common  in  the  dog  and  the  wolf.  Tiiis  tajK-woria 
consists  of  four  segments,  and  is  about  the  size  of  a  millet-seed.  The  last 
segment  is  the  only  fertile  one,  lint  this  CTintains  four  or  five  tliousand  ova. 
The  ova  tjiken  in  water  or  food  into  the  Ixnly  of  man  and  many  other 
animals  there  develop  into  large  cystic  tumors,  which  form  the  largest 
para.'iitic  growtlis  to  wliich  man  is  8ubje<it. 

Pathologry. — Hydatid  cysts  grow  either  in  the  glandular  suVi-stance 
or  in  the  snlK^ipsnlar  oelltdar  tissue  of  the  kidney.  The  renal  sul>stanee 
atrophies  in  varying  degrees,  from  the  pressure  exert<'d  by  the  tumor.  Some- 
times the  whole  kidney  is  destmyeil,  and  the  cystic  swelling  may  fill  the 
greater  jjart  of  the  aWominal  cavity.  Frequently  the  cyst  bui-sts  into  the 
pelvis  of  the  kidney,  the  ureter,  the  iutestinc,  or  the  lung;  rarely,  if  ever, 
externsdly.  Inflnnmiation  and  suppuration  occasionally  attack  the  cysts; 
or  the  (unifir  may  contract  and  dry  up,  leaving  a  putty-like  or  osseous,  or 
cretified  mass.  Many  cysts  of  diflercnt  sizes  sometimes  exist  in  the  same 
kidney.     The  left  organ  is  most  fro<)UentIy  affected. 

Symptoms. — Hydatid  is  the  only  parasite  which  forms  a  renal  tumor. 
The  usual  jwriod  of  the  disease  is  after  the  twenty-fifth  year ;  but  it  haa 
l>cen  found  in  tlie  fu?tus,  and  also  a.s  an  occasional  oecurrenw  in  infancy 
and  chil*llio(4.  .Some  of  tJic  mhdt  jKtticnts  whose  histories  have  been  re- 
w)i\lcd  are  known  to  have  been  affwte<l — indeed,  to  have  voided  hydatids 
from  the  kidney — since  the  first,  second,  thinl,  or  fourth  year  of  life. 
About  one-lialf  the  cases  of  hydatid  disease  of  the  kidney  form  tumors 
ajipivciable  duritig  life.  Tlie  tumor  is  usually  globular,  more  or  less  fills 
the  coni,  varies  in  size  fmm  that  of  an  orange  to  a  mass  filling  the  whole; 
alxlomen,  is  elastic  t<)  the  feel,  and  sometimes  fluctuating.  Tl»e  relation  to 
intestines  and  other  surrounding  parts  accoiils  with  that  of  renal  tumors 
generally.  In  the  majority  of  eases  of  this  disease  renal  hydatids  escape 
with  ttie  urine,  and  in  some  i^ses  by  the  bronchi,  stomach,  or  rectum  at 
the  same  time  as  by  the  urinary  passages. 

A  sense  of  something  giving  way  and  pain  in  the  coni  and  along  the 
ureter  usually  }»rccetlc  tlie  e8<'a|K'  of  the  vesicles.  Rigors,  vomiting,  s|tas- 
modic  colicky  pain,  and  sometimes  suppression  of  urine  and  retractioaj 
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the  testicle  Bocompany  their  transit  aloug  the  ureter,  which  r»ccupie8  from 
I  ftw  iioura  to  a  few  days.  Theu  cuimw  a  periixl  of  rdipf  during  their 
wjoum  ill  the  bladder,  followed  by  painful  eHbrts  at  mirtiiritiitti  and  by 
RtCDtion  of  uriue  until  they  have  completed  their  journey  thi'ouf^li  the 
urrthra.  Whether  they  burst,  or  do  not,  the  hydatid  cyst  may  suppurate. 
Unlike  renal  calculus,  however,  stippnratton  in  coniii>ction  with  hydatids 
nnrr  opens  extenially  nor  into  the  j>eritoneuni.  The  duration  of  the  dis- 
ax  is  quite  uncertain,  recovery  being  sometimes  perfect  after  one  or  two 
disdiarpcs  of  vesicles,  whereas  in  other  cases  recurrences  of  the  discliarge 
of  Vftiicles  have  taken  plac«*  during  twenty,  thirty,  or  more  years. 

Dia^nosia. — There  is  no  difficulty  in  the  diagnosis  when  with  a  tumor 
in  tlie  renal  region  vesicles,  hooklcts,  or  jtiec*-;*  of  laminated  membrane  have 
been  voided  with  the  urine, — except  that  in  wjme  few  cases  these  structures 
have  escaped  into  the  renal  jx^lvis  or  ureter  from  a  tumor  not  of  the  kidney 
itself,  but  in  its  imme<]iate  neighborhood.  When  nothing  characteristic 
jwscs  with  the  urine  the  diagnosis  from  cystic  or  hydri>-nf)>hrotic  kidney 
tM  scarcely  be  made.  Malignant  disease  will  be  told  by  its  ven,'  rapid 
poffth  and  the  pain  and  cachexia  it  causes.  When  suppuration  occurs  in 
the  hydatid  cj'st  the  fever  and  other  associatetl  tninstitutional  symptoms 
nay  suggest  pyonephnjsis.  The  colic  of  renal  ctdeidus  is  simulate<l  when 
vesicles  travel  along  the  ureter,  but  the  diagnosis  is  determined  by  the  urine, 
^pration  ami  the  examination  of  the  fluid  removed  clinch  the  diagnosis 
Snea  hydatid  elements  are  found  in  it. 

Prognosis. — This  is  generally  favorable :  in  many  instances  the  disease 
JM terminated  in  cure  by  the  spontaneous  evacuation  of  the  cyst^eontents  ; 
■  otlicrs,  by  the  withering  and  drying  up  of  the  tumor.  When  death  re- 
wlts  it  is  from  suppuratifin,  from  sujiprcssion  of  urine,  from  bn>nchitis  set 
ip  by  the  bursting  of  the  cyst  into  the  bronchi,  or  from  pleurisy  or  pneu- 
■Donin  due  to  pressure. 

Treatment. — Turfjcntine,  iodide  of  |K>fassium,  and  the  oil  of  male  fern 
have  ewli  been  credited  witli  doing  go<xl  in  jwirticular  cases,  but  j)robably 
fith  doubtful  reason.  Ccrtaiuly  meilicincs,  if  not  actually  useless,  are 
luite  unreliable  ;  though  when  a  communication  exists  between  the  hydatid 
T't  and  renal  pelvis,  beverages  containing  nitre,  alkalies,  and  some  of  the 
vennii'ide  drugs  have  seemc*!  to  stimulate  the  escape  of  the  vesicU's. 

When  the  tumor  is  of  large  size  without  a  wimmnnieatiou  with  the 
iretcr  or  renal  pelvis,  the  proper  treatment  is  to  cut  down  upon  the  cyst, 
•od,  having  taj)jKHl  it  and  cmjitied  it  of  its  contents,  to  incise  its  walls  and 
"Well  tlie  cut  edges  to  the  margins  of  the  skin-wound.  Tiie  tumor  should 
*  opcnwl  from  the  eoni  if  possilvie;  if  not,  then  at  its  most  prominent 
P"'Dt.  Aspiration  may  be  tried  before  incision,  but  is  a  far  less  certain 
'■H'aimre. 

Owing  to  the  frequency  with  which  these  cysts  empty  themselves  through 

duct  of  the  kidney,  and  also  to  the  known  improbability  of  their  ever 
ing  into  the  peritoneum,  there  is  nothing  like  the  same  necessity  to 
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«f  the  kidnev  a8  there  is  in  hydatid  of  the  liver.     Whe— 

'ng  and  t.'aiising  niueh  constitntional  or  local  tmuble,  t 
and  drained,  even  though  a  commiiuication  with  the  reutEi 
pcerioosly  established. 


INJURIES  OF  THE    KIDNEY. 

involve  the  kidneys  are  of  various  kinds. 
classed  under  four  heads : 
iojiiries  of  the  kidney, 
which  an   o(>en  wound    commiiuiratcs  with 


They  ma^i 


the 


injur 


fSL.  Pt«kfBe  of  die  hgurtd  kidney  through  an  external  wound. 
4.  rinhpii  of  the  wu'iyWn/  kidney  through  an  external  wound. 
Tb*  Rfaidve  frequency  of  these  several  forms  of  injury  is  shown  b> 
•  iMlllHtoat  of  two  thousand  six  liumlrod  and  ton  inspe<-tions  of  per 
_  Mt  (i^ivilf  of  *U  kinds  of  injuries  ami  diseases,  there  were  thirteen  easc^^Si 
«C  M|jiM«i  kidncT ;  of  these,  twelve  were  subparietal  injuries  and  one  wa^ 
%|MHaMlMlg  wound. 

StnMMJKtKTJO.  Lnjuribs. — ^These,  Iwing  by  far  the  most  c-onunon,  will 
'  ^m  ckief  part  of  the  space  allotte<l  to  the  subject  of  injuries. 

w— Tlw  causes  of  subjMjrietal  injuries  are  falls  and  blows  ufwn 
I  liia^lha  abduoien,  or  the  lower  part  of  the  thorax  ;  the  forcible  Wmling: 
«if  liM>(rMlk  in  fidling  from  a  height ;  and  crushes,  as  in  the  passage  of  a 
ovw  the  belly. 

'. — The  nature  of  the  injurj'  varies  nuK.-li.     Most  commonly 

jl— m  itr  less  hurnition  of  the  renal  substance;  much  less  frequently 

_,  )  iifiktiT  ru|>ture  through  the  whole  organ ;  rarely  the  whole  kid- 

■      Hat^MwlNd  tlMO  a  pulp;  and  sometimes,  on  the  other  hand,  the  damage 

'      )ttel)li4  to  ^  oot^T  or  inner  surface  of  the  organ,  so  that  blood  is  etfused 

l^dg^  ^  tbcow  c«|Mulc  or  into  the  pelvis  without  any  distinct  rupture 

■  uf  ^  vdMaacf.  and  the  source  of  the  bleeding  cannot  be  made  out.  In 
^W^M^^f  *****  blood  is  extravasiited,  sometimes  in  large  quantities, 
iliM^^^dlWMraMd  liasue.  Ox^asionuUy  no  luematuria  and  no  local  swell- 
jl^  j;^j|jvy  «■  iiyurr  of  the  kidney  for  days  or  a  few  weeks,  and  then,  as 
^^^^^  ygg^mgof  \sTilkitig  or  moving  about,  severe  hematuria  or  sudden 
mmk  tijM^ttn  aflRvlling  takes  plac«  in  the  loin  and  aljdomen.  The  later 
iii  ihwrni  kiilney  are  pyo-nephrosis,  renal  abscess,  |)erinephric 
^  ^  k  i.jtm  atphmoin.  or  nmyl)e  some  cx(ra-rnuil  cystic  formation  tilled 
^jk  ,^^  hmsmI,  or  p©rlu»jw  not  mixetl,  with  blofjd-clot  or  pus.  In  these 
WMwdii  %Tr>'  fm]ueDtly  some  other  viscus  becides  the  kidney  is 
1 4H  tlv  MMW  lime :  but  oAen  the  kidney  is  the  only  organ  damaged. 
It  ftai'WiKd  ribs  complicate  or  cause  dii-ectly  the  damage  to  the 


HiMuaturia  following  an  injury  to  the  loin  or  the  front 

arm  of  the  aWomea  is  not  necessarily  symptomatic  of 
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VBHP  or  laceraied  kidney ;  and,  on  the  other  hand,  hfematun'a  is  not 
ilways  a  symptom  when  tlie  kidney  is  severely  larcrated  or  fompletely  nip- 
tuRil.  If  tlie  ureter  beromrs  jihigged  by  clot,  so  that  neither  Ijlooil  uor 
urine  can  pet  down  to  the  liliiddcr  from  the  injured  orgsin,  hasniaturia  can- 
not occnr,  aiid  the  ki«lney  may  be  ultimately  lost  as  an  excreting  organ.  If 
the  cortical  substanee  of  the  kidney  is  only  siijierfieinlly  laeeratoil,  there  need 
Dot  be  even  the  smallest  drop  of  blcxxl  pass<'(l  with  the  uriue. 

1.  Hematuria  may  denote  simply  contmian  of  the  kidney. 

2.  Hiematnria  may  arise  by  simple  transudatiini  of  blood  from  a  tompo- 
nrily  congested  kidney,  and  without  any  ap|>re(i!tl)lc  breach  of  surfiiee. 

3.  When  luematuria  does  not  occur  imnuHliately  but  only  at  an  interval 
of  some  davs  after  an  injury,  it  may  be  due  (a)  to  the  displacement  of  a 
di>t  which  was  formed  during  the  symxipe  or  collapse  inductnl  liy  the  injury, 
or  (6)  to  the  escajw  of  a  clot  along  the  ureter  which  for  a  time  completely 
otistnicfed  the  passage  of  urine  or  blood  from  the  iiijurwl  organ. 

After  contusion  or  laceration  of  the  kidney  the  quantity  of  bloixl  passed 
with  the  urine  during  the  first  few  hours  sometimes  amounts  to  many 
oonces.  In  other  ca-ses  it  is  very  small  in  amount  at  first.  In  some  cases 
hsitmturia  may  not  apjiear  at  all  for  several  days,  or,  having  apj^ared, 
may  <lis-ipj>ear  for  several  days,  and  tlicn  recur  on  going  to  stool,  or  on 
takiiiji;  a  short  ride  or  drive,  or  on  making  some,  it  may  be  even  slight,  mus- 
Vlkt  effort.  Ha?maturia  has  been  absent  in  cases  where  the  kidney  has  been 
tfcpletely  ruptured  in  two. 

The  earliest  symptom  after  the  collapse  in  many  cases  is  pain  in  the  loin 
orreial  area  of  the  abdomen,  shooting  down  jH'rhaps  to  the  testicle,  groin, 
or  thigh.  Ecchymosis  of  the  loin  niiiy  or  may  not  be  present.  The  urine 
My  be  either  partially  or  entirely  suppR-sse*!,  or  simply  retained  in  the 
Usddcr.  In  other  cases  it  is  passwl  naturally.  If  there  are  blood-clots 
■a  tJie  urine  they  should  be  i-arcfully  floate«l  out  in  water  and  their  shape 
cnmined  :  some  hint  as  to  the  situation  of  the  injury  may  Ik-  ac(piircd 
""«.  There  may  be  severe  renal  colic  from  pa.ssage  of  clot  along  the  ureter, 
"f  frpqucnt  and  painful  micturition  from  its  presence  at  the  neck  of  the 
liidiliT  iir  in  the  nri'thrji. 

A  tumor  in  the  region  of  the  injured  kidney  is  a  sign  of  much  im]xir- 
^  iKiOe.  In  some  cases  this  is  formed  and  rapidly  incrcastMl  in  size  during 
"•first  day  or  two  after  the  injury  ;  it  is  then  attcnditf  witii  fever,  alxlom- 
"*1  distention,  (Edema  of  the  skin  of  the  loin,  extreme  tenderness,  and 
•gonijting  |Kiin.  In  other  cases  there  may  be  no  tumor  for  many  days  or 
**ki«,  but  subsequently  a  large  cystic  swelling  may  develop  and  not  give 
feto  |nin  or  tenderness  until  it  h.is  attaincxl  considerable  size. 

Progrnoeis. — Conttisions  and  snjxrficjal  lacerations  of  the  kidneys  are 
vm-  capable  of  recover}' ;  but  complete  rupture  is  pretty  nearly  sure  to 
•*>!*  death  from  hemorrhage  or  peritonitis  unless  the  loin  is  incised,  the 
"''Worrhage  checke<l,  and  jwrhaps  the  kidney  removed  by  operation.  If 
"'^  pcritoaeum  is  untorn  and  the  renal  artery  and  vein  escape  laceration, 
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there  is  every  prospect  of  recovery  from  these  injuries  if  properly  aodl 
promptly  tiratiKl. 

Diagrnosis. — Ailer  an  injury  to  the  kidney  or  ureter  symptoms  are 
somt'timos  absent,  or  so  obscure  and  iimuflicieut  for  several  days  that  no 
damage  to  tlic  organ  can  be  made  out ;  hut  after  a  longer  interval  hasma- 
turia  may  occur  or  a  tumor  may  form,  and  tlien  tlie  nature  of  ths  injury 
is  made  clear.  Experienre  sliows  that  Xhctv  are  verj-  im]3ortaDt  facts  to 
bear  in  mind,  and  should  make  us  watchful  before  concluding  that  the 
kidney  is  intact. 

If,  wlieu  the  cfvllajisc  from  an  alxlominal  injury  has  passed  off,  pain  in 
Jie  hypochondriac  or  lumbar  rt^ion  continues,  and  there  is  vomiting,  witli 
anxiety  of  countciiani-c ;  if,  nu^rcovcr,  tlie  urine  c<jiitains  blood  and  blood- 
casts,  gradually  diminishing  iii  tjuantity,  for  from  three  or  four  to  six  or 
seven  days  or  longer,  and  if  convalescence  is  slow,  the  suspicion  that  some 
contusion  or  laceration  has  occurrtxl  is  justly  aroused. 

If  after  the  abdomen  has  Ijccn  run  over,  or  the  child  i»as  fallen  or  Wen 
struck  on  the  alxlumen  or  loin,  faintness,  ciddness,  vomiting,  and  aUlomiual 
piiin  fill  low ;  if  on  t!ie  day  of  or  the  day  after  the  atvident,  and  whether 
tlic  («tiieter  be  require^l  or  not,  the  urine  is  found  to  contain  a  (piantity  of 
blood  and  blood-dot ;  and  if  after  several  days  blood-clots  continue  to  pass, 
or  pus  as  well  as  bloo<l  is  voided  in  the  urine ;  if,  moreover,  there  is  {ain 
along  the  course  of  the  iireter,  with  retraction  of  the  testis,  or  a  rigid  and' 
prominent  state  of  Rime  of  the  nuisclfs  of  one  side  of  tiie  aJKlomen,  with 
frequent  desire  to  micturate  ;  t>r,  finally,  if  a  tumor,  dull  on  percussion,! 
forms  in  the  loin  or  in  the  Inuibar  or  hy]iorlirHi(lriai'  ivgion  of  the  alnlomep, 
accom|miii«l  or  not  with  signs  of  local  peritonitis,  there  arc  safe  grounds 
for  l>e]ieving  that  either  the  kidney  or  its  pelvis  has  been  ruptured. 

Treatment. — Absolute  rest  in  bi-*!,  the  avimlance  of  stimulants  and  s<jlid 
foiKl,  and  tlic  alleviation  of  ]>ain  and  restlessness  by  auotlyues  are  all  indi- 
cated. In  all  i-a«'s  the  diet  must  be  bland  in  nature,  fluid  in  character,  and 
limited  iu  <piantity.  { 

Pain  is  sometimes  a.ssuag«i  l)y  strapping  the  affected  side  of  the  Ixxly, 
a  practice  which  alst)  tends  to  limit  and  c-Jieck  hfmorrhage.  Caution  must 
be  used  in  acting  on  the  bowels,  as  hematuria  is  sometimes  excited  by  aHj 
aperient  or  an  enema.  The  internal  use  of  astringents,  es{>ecially  ergot,  may* 
Ik?  calletl  for  to  chix'k  hemorrhage,  but,  witli  the  same  object,  every  precau- 
tion must  be  taken  against  exciting  irritability  of  the  stomach ;  and  if  vomit-, 
iug  occurs,  fiHtd  as  well  as  me<liciue  must  i>e  given  solely  by  the  rwtum. 

In  event'  case  where,  from  the  increasing  jiainfulncss,  tenderness,  and 
cedema  of  the  loin,  it  is  obvious  that  extravasation  of  urine  or  of  urine  aud| 
bkxxl  is  going  on,  also  where  inflammation  and  sujipnration  are  threatened 
and  the  patient's  general  condition  is  lxx:^>ming  more  and  more  critical, 
lumbar  incision  ought  to  be  resorted  to  without  delay,  and  the  question  of 
nephrectomy  decided  by  the  conditions  discovered.  In  most  cases,  except 
for  profuse  and  uncx)ntrollablc  hemorrhage,  it  will  be  best  at  first  to  rest 
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content  with  free  lumbar  incision  and  drainage,  reserving  nephrectomy  for 
aftlare  time  should  the  subsefjuont  symptoms  intlioite  it. 

If  at  a  later  period  after  the  injurj-  hydro-ueph rosin,  pyij-nephrosis,  or 
t  renal  or  perinephric  abscess  should  result,  the  treatment  should  lie  guided 
on  the  same  principles  as  those  laid  down  under  tlicsp  dilforent  headings. 

In  certain  cases  where  the  coutiaiiwl  jKiswiiig  of  blocnl-elots  into  the 
bladder  leads  to  cystitis  and  the  gradunl  w-earing  out  of  the  jiatient  by  pain 
mkI  painful  micturition  and  fever,  c)-8totomy  should  Ix;  employed  and  the 
fl(p(6  thus  reniovwl ;  but  what  is  far  Wtter  is,  by  early  lumbar  incision,  and, 
if  necdfiil,  nephrotomy,  to  put  a  stop  to  tlie  hemorrhage  and  the  painful 
ind  frequent  micturition  which  is  caused  by  it,  and  thus  also  to  prevent  the 
ooKt  of  cystitis. 

Penetrating  Wounm  op  the  Kidney  communicating  with  an 
External  Wound. — They  may  be  inflicted  eitlier  from  the  loin  or  through 
the  peritoneum.  They  cause  pain  extending  to  the  groin  and  testicle,  diffi- 
«ilt  micturition,  and  hseniaturia  or  the  disc-harge  of  pure  blood  along  tlie 
urethra.  Possibly,  but  by  no  means  necessarily,  urine  may  escape  through 
the  external  wound.  These  symptoms,  together  with  the  situation,  depth, 
«nd  direction  of  the  wound,  leave  no  doubt,  in  most  cases,  as  to  the  nature 
<if  the  injurj'.  Foreign  sulistances,  such  as  pieces  of  clothing  or  bone,  may 
lie  carried  into  the  kidney,  and  give  rise  to  great  suffering  while  passing 
»l(ing  the  ureter  to  the  blathlcr  and  thence  along  the  urethra.  Penetrating 
W'Hinds  are  attended  and  foilowetl  by  tiie  same  genend  and  locsil  .symptoms 
Md  pathological  changes  which  have  been  described  under  subparietal  in- 
juries. Obstinate  or  permanent  urinary  fistula  is  not  a  common  sequel  of 
the»  wounds. 

»The  prognosis  of  these  wounds  is  not  more  grave  than  that  of  the  con- 
jnioD.i  and  lacerations  al>f>ve  descril>ed.  Wounds  whieli  communicate  with 
"•peritoneum  are  more  serious  than  those  which  do  not,  on  account  Intth 
of  the  insidious  and  dangerous  hemorrhage,  and  of  the  extent  and  severity 
of  the  inflammation  which  is  apt  to  be  set  up  either  by  the  injury  itself  or 
^'^y  tile  extravasation  of  urine  and  blood. 
The  treatment  must  !«  directed  on  the  same  lines  as  that  for  contusions 
•ji  lacerations  when  there  is  no  external  wound.  In  no  (use  should  a 
*Wiik1  in  the.  loin  comnninicating  with  the  kidney  be  dosed,  but  left  ojwn 
w  free  drainage.  When  the  wound  tniverscs  the  jK'ritoncura  it  will  in  all 
I'robahiiity  involve  the  Iwwel  or  some  other  viscus.     Wliether  it  does  ,«o  or 

I  ""'i  a  penetrating  wound  of  the  peritoneum,  uidcss  the  ]>atient  is  Urn  pro- 
'•miuily  (xillapssetl,  should  l>c  trciitcil  liy  laparotomy,  any  wound  in  the  in- 
"^iie  should  l>e  stitchcfl  up,  and  the  jwritoneal  cavity  thoroughly  cleansed 
")'  irripiting  with  warm  water  previously  boilc<l.  Wiiettier  nephrectomy 
*'ll  be  advisable  or  not  will  depend  on  the  natitre  of  the  injury  done  to  the 
••dney.  If  either  renal  arterj'  or  vein  is  wounded,  or  the  kidney  is  greatly 
'"j'lix^d,  or  a  lai^  c((mninnic,itron  exists  l>ctwecn  tlie  p'lvis  of  the  kidney 
*"•!  Uie  peritoneum,  it  will   I*  necessary  to  excise  the  kidney  at  once. 
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Where  only  the  surface  of  the  kiduey  is  woundid  and  the  renal  p 
not  openwi,  there  is  little,  if  auy,  proixihility  of  urinary  extravasation,  and 
nephrectomy  is  not  indicated.  Where  tiie  jx'ritoneuni  communicates  with 
the  renal  jK-lvis,  or  the  ureter,  through  a  smalt  puncture,  the  opening  in  the^ 
viscus  should  be  closed  with  sutures. 

Pkolai^e  of  thk  Kidney  through  an  External  WotrND. — Th^ 
kidney  may  be  prolapsed  through  a  wound  either  in  the  back,  or  on  thft 
front  of  the  alxlomen.  When  through  a  posterior  wound,  the  peritoneum 
need  uot  be  injured. 

The  prolapsed  kidney  may  lie  either  injured  or  uninjured.  The  pro* 
lai>8e  may  take  place  primarily, — that  is,  at  the  time  of  the  infliction  of  the 
jwirietal  wound;  or  secondarily, — that  is,  some  time  atk'r  tlie  infliction  of  tha 
wound,  as  the  oonse<]ueuoe  of  coughing,  sneezing,  or  some  other  consider- 
able muscular  eifort. 

The  prolapse  may  lie  only  partial, — that  is,  only  one  end  of  the  kidnejr 
may  project  through  the  wound,  as  in  the  case  of  &  Iwy,  aged  fourteen^ 
where  the  lower  end  of  the  right  kidney,  from  wliich  a  large  piece  had  beea< 
chippttl  iilf  so  a^  to  lay  open  the  cavity  of  the  renal  pelvis,  projected  through, 
a  wound  just  uJMjve  the  crest  of  the  ilium. 

The  wound  through  which  the  prolapsed  organ  apjiears  may  be  uiflicted 
by  Some  jK-netrating  or  cutting  weapon,  by  a  fall,  or  by  gunshot. 

When  not  much  injured,  the  kiduey  should  l>e  re])laced  if  the  case  ift: 
seen  before  strangulation  of  the  organ  has  occurretl.  \\'l)en  the  renal  artery 
or  vein  rcfjuircs  ligaturing,  or  the  orgjin  is  considerably  pulped  or  lacerated, 
the  kiduey  must  be  removtd  after  ligaturing  its  pedicle.  I 

If  a  |xirtion  of  the  prolapsed  kiduey  has  lieen  broken  off,  but  the  bulk* 
of  the  organ  is  not  much  bruised  and  tiie  blo(jd-vessels  and  ureter  are  intact, 
the  large  remnant  of  kiduey  should  be  replactxl,  with  the  fair  expectatioa 
that  the  wound  will  close  and  the  damaged  organ  continue  to  excrete  urine. 
Such  was  the  case  in  the  boy  above  referred  to,  who  completely  recovered  ah 
the  end  of  eight  weeks. 
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The  incomplete  development  of  the  sphincters,  in  the  infant,  results  in 
the  iovoluntan>'  emiHsiou  of  urine  and  discharge  of  ftects.  This  condition 
pvails  a  year  or  two,  and  is  not  attended  with  any  8iil)j«!tivc  sensation,  or 
ramilivenessu  The  sphincter  ani  is  the  first  to  gain  siiHifient  strength  to 
wain  the  oootents  of  the  rectum ;  detiilitatiiig  diseases  occurring  in  later 
mn  may  restore  it  to  its  original  inconipetency.  The  spliincter  of  the 
ItUder  attains  a  satisfactory  power  towanls  the  end  of  the  second  year. 
When,  however,  its  infantile  condition  jxjrsists  lx?yond  that  period,  both  the 
urine  and  die  genito-uriuary  organs  being  fairly  normal,  the  involuntary 
Huission  of  urine  continues,  particularly  during  sleep  (enuresia  uoriuma), 
not  infrequently  through  the  day  (ciiarf)ii«  diurna),  or  both  in  the  night  and 
•iuriiijr  the  day  (enurei>i«  contintut).  Many  of  siu-h  cases  get  well  spouta- 
MdUily  about  the  periixl  of  pulwrty,  when  the  whole  genito-urinary  appa- 
niBi  undergoes  a  rapid  development.  In  some  the  functional  weakness, 
however,  persists  long  beyond  that  time.  Not  long  ago  I  had  to  relieve 
tof  a  young  lady  of  eighteen  who  was  getting  ready  to  marry, 
are  observed  Ijctween  the  tiiird  and  the  tenth  year  in  Ixtth  boys 
<U)(i  girls,  but  the  majority  of  the  jiatieuts  between  the  eleventh  and  the 
•hin/TDth  year,  also  of  those  who  suffer  in  nmre  advanced  years,  are  males. 

The  muscidar  debility  of  tiie  neck  of  the  bhwlder  and  the  internal 
sphincter  (in  fact,  identical  organs)  is  .sonictimes  but  a  i)art  of  a  universal 
OiMcukr  incompetency,  whicli  is  found  among  dirtcreut  classes  of  children. 
SoiDeare  slow,  dull,  and  stupi<l,aiid  lacking  in  genera!  innervation  ;  others 
*■*  simply  auffimic,  ill  developed,  and  generally  feeble ;  there  are  some 
*'>«e  whole  vitality  appears  to  be  ex|K;nded  u|wn  their  intellei-tual  sphere: 
"*T  are  smart,  quick,  spirited,  excitable,  mentally  vigorous  though  easily 
**Wi8ted  ;  l)ut  ttieir  muscles  are  thiu,  .sensitive,  ami  incontinence  of  urine 
**  fn»]uent.  In  many  such  cases  the  sexual  and  urinary  organs  are  quite 
"o«ll.  There  are  others,  however,  wlio  exhibit  no  parallelism  of  debility 
"•  llie  urinary  muscular  apparatus  and  the  muHcle-su|)pIy  of  the  whole 
Wy.  In  tliem  there  may  be  great  muscular  general  development,  and  the 
of  the  bladder  alone  seems  neglected.  On  the  other  liaud,  there 
he  great  muscular  power  about  the  sphincter  in  an  otherwise  feeble  and 
*o*mic  body.     Thus,  no  certain  rule  can  be  established,  and  the  diagnosis 

591 


592 


ENURESIS — INCONTIXENCE  OP  URINE. 


of  the  exact  condition  of  things  may  l)ccome  quite  difficult.  Still  there 
is  a  class  of  |xiticuts  in  whom  the  complication  of  enuresis  with  general 
muscular  insufficiency  is  very  aiiparent.  Indeed,  young  men  wlio  after 
mcKlcrate  venereal  excesses  suffer  much  from  nocturnal  or  diurnal  seminal 
emissions  (with  or  without  incontinence  of  urine)  are  fnMpicntly  those  who 
have  a  jxtsitive  history  of  iucoutiueuce  during  their  childhood.  lu  them 
the  whole  muscular  apparatus  was  defective ;  and  the  posterior  part  of  the 
urethra,  when  narcotized,  as  it  were,  during  sleej),  gives  way  before  the 
gentlest  pressure  on  the  pai't  of  the  exjielling  muscle  of  the  bladder. 

Insufficient  innervation  has  been  alluded  to  as  a  cause  of  incontinence. 
Children  vvlio  pass  urine  wliile  engaged  in  eager  play  may  suffer  either 
from  debility  of  the  sphincter  or  from  want  of  mental  control.  Particu- 
larly in  diseases  of  the  nerve-centres,  with  sopor  and  slow  mental  action, 
and  where  the  develoi>racnt  of  the  reflex  apparatus  is  slow  and  defective, 
the  sphincter,  which  contracts  iiornialiy  while  the  bladder  is  tilling  up, 
loses  its  control.  Profound  slwp  is  said  to  promote  incontinence  ;  still  all 
chihlren  have  that  profound  sleep,  and  but  a  small  percentage  are  afflicted 
witii  incontinence.  Sucli  general  constitutional  disorders  as  scrofulosi? 
and  rliat'iiitis  have  been  charged  with  producing  inc<jntineuce,  but  the  \'ast 
majority  of  scrofulous  and  rhachitical  children  do  not  suffer  from  it.  Slow 
carbonic-acid  poisoning  is  also  crcdltiKl  with  resulting  in  incontinence; 
thus  it  is  that  G.  W.  Major  and  Ziem  explain  the  incontinence  of  mouth- 
breathing  children,  and  E.  Blwh  the  nervous  disposition,  restless  sleep,  aud 
vivi<l  dR-jniH  in  which  the  p4'ri])hcrons  irritation  of  the  expanded  bladder  i? 
more  readily  iwrccivcd,  thus  ovcrc<jniing  the  resistance  of  the  sphincter. 

Diseases  of  the  spinal  cord  which  lead  to  incontinence  are  rare  in  child- 
hood. Tabes  with  incontinence  acconn»auie<l  by  retention  is  of  the  very 
rarest  occurreuce ;  nor  is  spasm  of  the  urethra,  with  consctnitive  dribbling 
while  the  spasm  is  passing,  at  all  tmpient. 

Nor  are  local  causes  leading  to  partial  patency  of  the  orifice  of  the 
bladder  (jccurreni-cs  which  have  to  be  taken  into  frequent  account.  Only 
adult  age  sufJcrs  from  asymmetric  hy|yertr{)phy  or  atrophy  of  the  prostate 
glaud,  from  foreign  bodies,  tuben-les,  ulcerations,  and  gangrene  in  the  orifice,  I 
from  fistula  after  jwirtnrition,  from  want  of  contractility  after  dilatation,  and 
from  injury  after  perineal  section.  It  is  true  that  exceptional  cases  of  the  |, 
latter  kind  may  occur  in  the  young;  but,  when  they  do,  their  histories  are 
known  aud  their  results  are  easily  ac<'ount(xl  for.  In  a  few  instances  I  have 
met  with  jwlypoid  excrescences  at  the  nwk  of  the  bladder  of  ver\'  young 
girls.    The  removal  of  these  granulations  relieved  the  incontinence  of  urine. 

AVhile  a  large  uumljer  of  cases  of  enuresis  arc  merely  the  result.s  of  the 
persistence  of  the  intitntile  weakness  of  the  nwk,  another  scries  of  cases 
deiK-nd  on  the  increased  reflex  irritability  of  tlie  blailder,  compliciitcd  or  un- 
complitated  with  the  alx)ve-<l escribed  incompetency  of  the  sphincter.  That 
incn-ased  reflex  irritability  may  depend  on  the  bladder  itself,  or  may  have 
its  source  outside. 
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'  Expansion  of  the  bladder  with  urine  is  a  frequent  cause  of  nocturnal 
BKODtinence.  Hence  the  drinking  of  large  (juantities  of  water  or  other 
liievenge  in  the  evening  must  Ik  prohibited.  Tlie  effect  of  the  urine  con- 
fftei  in  the  bladder  becomes  the  more  injurious  the  more  it  is  loaded  with 
loGd  constituents.  Urates  and  phospfiates  in  superabiinduuce  are  tlie  results 
of  large  meals,  mainly  of  nitrogenous  material,  and  inadequate  assimilation. 
The  copious  use  of  table-salt,  and  of  salines  in  general,  also  of  chlorate  of 
|«itafs>i(im  or  chlorate  of  sodium,  increases  diuresis.  Polyuria  from  a  cause 
Usud  in  a  nerve-centre  has  the  same  cH'ect  on  the  bladder,  and  diabetes 
iniHitiis  operates  by  both  the  large  amount  of  urine  and  the  alterations  in 
iu  chemical  composition.  Cystitis  iu  all  its  forms  adds  to  the  irritability 
of  tile  detrusor:  it  is  a  frequent  cjiuse  of  incontinence  when  this  makes  its 
sppearauce  iu  ciiildren  whose  micturition  was  normal  Ix^fore.  Stone  in  the 
bladder  luis  the  same  effect.  Phimosis  and  tight  adhesion  of  the  prepuce 
may  produce  incontinence,  )>articularly  in  those  b<jys  who  are  subject  to 
frttjui'Ut  erections.  The  ii-st  of  tiic  uriuary  organs  extjibit  the  same  in- 
Bucnce.  Thus  in  everj'  case  of  enuresis  with  uncertain  diagnosis  uephritis, 
pyelitis,  renal  calcidus,  and  vaginal  ciitarrh  must  lx.>  sc-ari^luHl  for.  As  a 
xsilt  of  incontinence  of  urine  the  bladder  is  apt  to  be  very  much  con- 
tncted:  it  holds  but  little,  and  thus  what  was  originally  the  result  of  iu- 
<MitiDeni«  becomes  an  additional  cause. 

Masturbation  is  not  an  uncommon  cause  of  incontinence  of  urine.     I 

Wicve  tliat  my  paper  on  the  subject  of  masturbation  and  hysteria  in 

iufaDcy  and  childhood '  has  directed  the  attention  of  the  profession  to  the 

fiwjuency  of  the  habit  of  masturbation,  with  all  its  consequences.     Now, 

iu  the  young  the  caput  gulliuaginis  is  quite  large,  and  (Jowper's  glands  and 

'       the  vcsiculie  prostatieaa  are  sufficiently  develop<Kl  to  result  in  erections. 

The  constant  irritation  of  the  jiart  by  scU-alnise  leads  to  a  chronic  inftam- 

I        loation  of  the  whole  prostatic  ix)rtion  and  the  neck  of  the  bladder,  which  is 

^b  '^oy  wnsitive.     Infants  addicted  to  the  habit  are  very  apt  to  escape  for 

^KMlits  consequences  as  exhibite<1   iu  somewhat  advancwl  children;  these 

l^nHwfrom  general  malaise,  dull  headaches,  alteration  of  tcni|K'r,  ami  som- 

'       wfeioe.    The  genital  oi-gans  are  mostly  changed.    The  external  parts — the 

^\\%  the  scrotum,  and  jmi-ticularly  the  glaiis  penis — are  rather  eidai-ged, 

^odtbe  urine  is  sometinn's  alkaline,  and  otlcn  slightly  ti|>jiqne  with  mucus, 

•Woocytes,  and  spherical  and  oval  epitlielia,  sometimes  even  spermatozoa. 

The  (i)ndition  of  the  rectum  must  be  carefully  examined  iu  every  case. 
^  plexus  pudendus  contnils   both   it  and   the  neighboring  organs;   the 

Ipuilcndal,  perineal,  and  middle  and  inferior  hemorrhoidal  nerves  are  dis- 
'"buted  over  the  lower  jwrtion  of  tlie  bladder  and  tiie  vagina.  Thus  a 
''■eta!  irritation  pnxluccd  by  the  retention  of  foKfs,  tlie  presence  of  a  fissure, 
"■''it'll  is  much  more  frequent  iu  infancy  and  childhood  than  is  generally  sup- 

'  American  Journal  uf  Obstetrict  and  DUeates  of  Women  and  Children,  February  and 

'««,  18:«. 
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posed,  aud  the  effect  of  worms  (mostly  oxytiris)  in  the  lower  end  of  il 
iiitostinal  tract,  are  among  the  more  conimou  causes  of  incontinence. 

Serious  disorders  of  the  nervons  system,  such  as  epilepsy  or  night 
terrors,  are  also  among  the  causes  or  complications  of  incontinence.     Tliej 
however,  aud  particularly  the  latter,  need  not  Ix-  taken  as  causes  only  ;  i 
many  cases  the  ni<iht-terror  is  but  a  result,  co-ordiuate  witli  iDcontiuen^ 
of  some  distant,  frequently  digestive,  disoixler. 

Treatment. — The  great  variety  of  the  causes  of  incontinence  of  urin 
requires  tact  and  disirimiiiation  in  the  Bciection  of  remedies.  General  an 
lemia  and  muscular  debility  indicate  a  diet  carefully  selected  for  its  nutri 
tiousness  and  digestibility.  Gentle  massage  of  the  whole  Iwdy,  spongin] 
with  alcohol  and  water  (1  :  G)  or  with  watt-r,  and  efficient  friction  with  thiol 
towels,  sea-t«ithiug,  and  the  use  of  medicinal  roborants,  such  as  iron  oa 
arscnious  acid,  will  always  prove  beneficial.  The  eli.xir  peps,  bisin.  c^ 
strychn.  of  the  National  Formulary  is  a  gcxxl  preparation  for  nse  in  in  — 
Bufiicieiit  gastric  digestion,  with  atony  of  the  stomach  ;  a  child  of  three 
years  may  take  a  teaspoonful  three  times  a  day. 

Attention  must  Ik"  paid  to  tlie  tapacity  of  the  bladder.  In  every  case, 
particularly  in  tlie  evening,  the  quantity  of  fluid  must  be  restricted.  Tiic 
sigmoid  flexure  and  the  rectum  must  be  empty  in  the  night,  and  patients 
shoidd  be  encoumgeil  to  evacuate  both  Itiadder  and  rectum  Ix-forc  retiring. 
After  a  few  hours'  sleep  the  children  ought  to  be  taken  up  and  rons*.-*!  suffi- 
ciently for  both  purposes. 

Muscular  debility  of  the  neck  of  the  bladder  (sphincter)  requires  gen- 
eral and  lm«l  stimulation.  Strychnine  or  other  prei)arations  of  mix  vomica 
prove  effective  to  a  certain  extent  by  improving  both  the  general  innerva- 
tion and  the  apjwtite ;  in  desj^)erate  cases  an  occasional  subcutani>ous  injec- 
tion into  the  jierineum  (gr.  -^-^)  has  rendered  good  service;  an  ointment 
of  one  part  of  extract  of  nux  vomica  in  from  ten  to  sixteen  parts  of  fat, 
intnxluced  into  the  rectum  (size  of  a  coffee  or  Lima  beau)  several  times 
dnily  will  also  act  well  and  can  l>e  continued  for  some  time.  The  same 
indication  is  fulfilled  by  ergot,  the  fluid  or  the  solid  extract  of  which  may 
be  employed  internally.  The  interrupted  elct'trieal  cun-ent  is  jK-rhajw  the 
most  powerful  local  stimulant;  one  of  tlie  clectro<li>s  must  Ih'  applied  to 
the  jwrineum,  the  other  to  the  hyjKigastrium  or  the  lumbar  region.  The 
adviiv  to  apply  the  negative  pole  to  the  interior  of  the  urethra  or  bladder 
and  the  positive  somewhere  externally  is  bad,  because  of  the  jlnnger  of 
urethritis  and  cystitis. 

Whenever  there  is  oxalic  acid  or  sugar  or  an  excess  of  urates  and  phos- 
phates in  the  urine,  the  source  of  the  disturljanee  must  be  attcndeii  to.  The 
digestive  disonlers  forming  the  s<iuree  of  the  anomalous  condition  n-fpiire  a 
ctirnsjiondiijg  change  in  the  diet  (diminution  of  nitrogenous  UhkV)  <>r  cor- 
rection of  the  functional  disorders  of  the  stomach  and  liver.  Until  tliat 
oiiject  can  Ih?  accf)mj)lislicd  the  prognosis  is  very  uncertain.  Vesical  catarrh, 
ucpliritis,  and    tlie   presence  of  a  I'alculus  in  eitiier   the   ki<lney  or  the 
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bladder  have  their  own  indicrations ;  the  consideration  of  wliich,  as  tho}'  are 
ttvatcd  iu  other  parts  of  this  vohinie,  is  here  omittod.  The  hypenestiier^ia 
of  the  hotly  of  the  bladder,  complicated  or  not  with  catarrh, — it  is  often 
found  without  it, — requires  belladonna  or  its  alkaloid.  Both  Wlladonna 
md  atropine  are  tolcratinl  in  much  larger  doses  by  children,  in  proportion  to 
their  size  or  age,  than  bv  adults.  Iu  many  cases  a  single  evening  dose  of 
extract  of  lielladonna  (gr.  J-f-1)  or  sulphate  of  atropine  (gr.  xiTr"?*?) 
inswere  well,  sometimes  to  an  unexpected  degree.  Bromide  of  potassium 
(gr.  vi-xxv),  camphor  (gr.  ii-v),  extract,  humuli  fliiidum  {"Jl  iv— x),  or 
the  elixir  humuli  of  the  National  Formulary-  in  teas^wouful  doses,  given  at 
bedtime,  answer  a  similar  puipose. 

Causes  of  reflex  contrartiou  located  iu  the  vagina,  penis,  or  rectum 
Wjuire  local  correction.  Vaginal  catarrh  is  as  obstinate  because  of  its  in- 
accessibility as  it  is  frequent.  Polypoid  excrescences  about  the  vagina  or 
iu  the  urethra  (of  the  female)  must  be  removed  ;  if  there  be  phimosis,  cir- 
eiitncision  is  rerpiired.  But  a  great  many  cases  Avhich  are  presented  for 
that  puqxise  coidd  easily  be  remedied  by  gentle  dilatation  of  the  prepuce. 
Firm  adhesion  of  the  prepuce  requires  carcfid  dctacliing.  Intestinal  worms 
must  be  removed,  and  the  fact  rememl>erod  that  oxyuris  has  its  original  scat 
in  tJie  upjH?r  part  of  the  colon  and  the  lower  part  of  the  ileum,  so  that  rectal 
•ojft-lious  have  but  a  temporarj-  effect  in  most  cases.  Fissui-e  of  the  rectum, 
ojoslly  of  small  size  and  lf)catcd  posteriorly,  rcfpiircs  ffirciblo  dilatation,  a 
^utttdure  which  demands  no  time  and  no  auicsthetic,  but  is  very  cfifii'icnt. 

Irritability  of  the  neck  of  the  bladder  and  tlic  jirostatic  part  of  the 

"Whra  has  lieen  treated  by  Henry  Thompson  with  cauterization  by  mwins 

^f  ti  two-|>cr-ccnt.  solution  of  nitnite  of  silver.     A  solution  of  one  part  in 

*  thousand  of  distilled  water  will  be  found  sufficient,  or  a  solution  of  one 

'^f  two  parts  of  tannin  or  alum  in  a  hundn»<l.     Still,  it  is  a  better  plan  to 

•ntroduec  either  an  elastic  catheter  or  a  mda!  sound  into  tiie  bladder,  every 

?w  days,  for  two  or  four  minutes.     A  few  drops  of  a  solution  of  cocaine 

^stilled  into  and  distril)ut«l  iu  the  urettira  a  few  minutes  before  the  inser- 

•<»n  of  the  instrument  will  in  many  cases  rcndi'r  anicsflicsia  superfluous. 

The  latter,  however,  cannot  always  be  dis])enscd  witli.     In  the  cjise  of 

frirl  of  three  years,  with  chronic  catarrh  of  the  bladder  and  incontinence, 

liesia  was  reijuired  a  dozen  times,  for  two  purposes, — first,  to  inject 

dlution  of  nitrate  of  silver  (1  :  KWd)  into  the  bladder,  and,  scmndly,  to 

'Hate  fordhly,  with  increasing  amounts  of  water,  the  organ,  which  had 

>bitnate<l  itself  not  to  hold  more  than  a  few  draehtns  of  fluid  at  a  time. 

Ma«!turbation,  which  is  so  frequently  the  cause  of  irritation  of  the  pros- 

**tic!  portion,  has  its  own  indications.    Its  cure  is  by  no  means  easy.    Infants 

^n  be  wat<-hed  and  forcible  prevention  of  self-abuse  (mostly  by  the  ttiighs 

^  hands)  exercised  ;  l>ut  chihlren  of  more  advancixl  years  require  an   un- 

^>«oal  amount  of  firmness  and  super\ision.     Bodily  ptuiishment  will  avail 

W  little;  iu  the  treatment  of  incontinence  from  whatsoever  cause,  nothing. 
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Fifty  to  sixty  per  cent,  of  cases  of  stone  in  the  bladder  occur  in  chil- 
dren under  sixteen  years  of  ^e.  Many  statistical  tables  from  different 
authorities  attest  this  fact.  Elalwrate  discussions  are  g»)ne  into  bv  Hjnie 
writei-s  as  to  the  relative  liability  to  stone  at  diHcreiit  ages, — tliat  is,  as  to 
the  number  of  cases  that  exist  compared  to  the  number  of  jxtsous  living  at 
a  given  age.  Thus  it  ap|x>ars  to  Ix;  developed  tliat  stone  is  relatively  more 
t'dmiuon  after  sixty  than  before  twenty ;  but  the  absolute  and  practical  liict 
remains,  that  as  many  children  come  under  the  hands  of  the  surgeon  for  i 
relief  fn.mi  tliis  distressing  and  most  painful  niahidy  as  the  combined  num- 
ber of  adults  suffering  from  the  same  cause  at  all  ages  of  their  lives. 

From  this  it  miglit  be  plausibly  maintained  that  the  anatomy  of  the 
juvenile  gen i to-urinary  organs,  tlie  {>elvis,  and  the  iierineum  should  hold  a 
larger  plaoe  in  tiie  studies  of  the  lithotomist  than  tliat  of  tiie  fuUy-devel- 
i>(hh1  adult,  wtiioh  is  universally  taken  as  the  standard.  The  writer  does 
not  remember  to  have  seen  the  jwriueura  of  a  boy  demonstrated  to  students. 
It  will  be  seen,  as  we  go  on,  that  indejK'ndeiit  of  fa<.'ts  as  to  relative  size 
there  are  real  differences  as  to  position  and  development  which  it  is  necesear^ 
for  the  operator  to  know  and  to  appreciate.  ^^| 

These  statements  would  also  seem  strf>ngly  to  support  the  opinion  th^M 
licretlity  enters  largely  as  a  factor  in  the  jvnitluction  of  stone.  That  stone 
is  frequently  congenital  there  is  no  d((ubt.  Ijangenlieck  found  calculus  in 
the  bladder  of  a  male  ftetus  of  six  months,  thus  proving  its  existence  in 
intr.i-uterine  life.  Brcudel  quotes  three  cases  of  stone  in  the  bladder  found 
within  two  days  afler  birth.  Jacob!  quotes  six  cases  in  forty  autopsies  of 
very  young  children,  and  he  plausibly  suggests  that  the  obstinate  colics  of 
some  infants  may  be  renal  in  character.  There  is  no  doubt  that  this  is 
sometimes  the  case;  and  when  relief  from  colic  pains  is  not  obtained  by 
ordinary  tn>atment,  special  investigation  should  be  directed  to  the  kidneys 
and  l)la<lder.  Dr.  Arthur  V.  Meigs  hao  in  his  possession  a  calculus  re- 
movcil  po:^t  mortem  from  the  kidney  of  a  child  of  six  months,  a  foundling 
who  died  of  marasmus.  The  kidney  was  otherwise,  both  to  the  naked  eye 
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and  histologically,  healthy.  The  weight  of  the  stone  is  one  and  one-fifUi 
gnins;  sixe,  govcn-thirty-Bcconds  by  six-thirty-swcmds  of  an  ineli.  There 
vaa  another  stone  nearly  if  not  quite  as  large,  which  was  lost.  From  what 
TO  know  of  the  growth  of  stone  it  is  fair  to  assume  that  tliese  spttimtns 
began  during  fcetal  life. 

Dr.  E.  L.  Keyes,  of  New  York  (from  whose  complete  monograph  on 
tone  in  Ashhurst's  "  Encyclopredia"  I  now  quote),  rt'nnnt'd  from  a  boy  of 
nine  years,  by  a  successful  lithotomy,  three  stones,  weighing  colleetively 
Dearly  two  ounces,  which  the  mother  said  had  Ix-en  diagnosticatt>d  at  the 
time  of  birth  of  the  child.  Troiski  extracted  from  the  urethrji  of  a  male 
infant  one  mouth  old  a  urio-acid  stone  weighing  twenty-five  centigrammes 
ud  measuring  eight  millimetres  long  and  five  millimetres  broad.  Dr.  T. 
G.  Morton  had  a  case  of  quite  large  stone  in  a  child  of  8ixtei>n  months. 
TheBe  cases  are  sufficient  to  prove  how  early  caleultis  may  ajiiwar,  and  from 
literature  and  experience  they  could  be  mnltiplied  to  an  indifinite  extent. 

Heredity  in  general  may  be  explained  by  the  fact  that  many  families 
for  generations  live  under  the  same  conditions  of  salubrity  or  insalubrity,  as 
loplaoe,  clothing,  f(xxl  and  drink,  occupation  and  habits,  and  these  all  exer- 
(Mf  pteiit  and  similar  influences  on  parents  and  offspring.  Keyes  suggests 
that  the  apparent  regional  distribution  of  stone  may  have  something  to  do 
«'itb  the  above  influences,  and  that  as  means  of  travel  and  lcH?omotioa 
become  more  common,  and  are  more  freely  uh<k1,  centres  of  its  formation 
nay  be  finally  broken  up,  by  reason  of  more  mixetl  marriages  disturbing 
kenditary  tendencies. 

Many  «n.ses  of  hereditary  stone  are  reported.  Cadge  gives  in  the  Lnnrct ' 
the  (Its'  of  a  woman  who  iiad  calculus,  wlmse  father  died  after  an  operation, 
»o<l  whose  brother  was  then  suffering  from  stone.  A  classical  ca.se  is  that 
of  Clubbe,  who  thus  reports  it  to  the  Lancd  of  February  10, 1872  (p.  204) : 


I 


"There  i»  a  man  residing  in  IIiih  Uiwn,  by  occupiition  u  fisherman.  During  tlie  lust 
Wor  Jvi!  years  1  have  cut  three  of  his  sons  for  atont',  at  tliu  respuotive  ages  of  two,  three, 
•o^  tsijht.  Two  of  the  itones  were  lithic  acid,  one  njipiirently  lithute  of  ammonia.  The 
ftthir  «iij  mother  of  these  lads  always  have  lithic-neid  i^aJiment,  often  gravel,  deposited 
WBtlirir  urine.  The  grandlutlipr  passed  one  ntnnn  and  the  grandmother  seven.  A  great- 
''W*  wuf  out  for  stone.  There  are  six  unflfs  ami  four  aunts.  They  all  sufler  cither  from 
^"f  till!  gravel  or  from  gravelly  or  sedimenlarj'  lilhic-acid  deposits ;  and,  to  finish  up  with, 
^*'*  if  a  cousin,  an  ancle's  child,  who  gets  rid  of  urinary  calculi. 

"  W.  H.  CLirBB«, 
"  Surgeon  of  the  Lovtatoft  InfatHary. 
wrorr,  Janoary  9, 1872." 


It  is  admitted  that  the  urine  of  infants  is  richer  in  uric  acid  than  tliat  of 
*'>ttltH.  The  uric-acid  infarctions  of  Viretiow,  the  urates  of  sodium  and 
""Jnionium  constituting  the  grit  found  in  the  kidney-tubules  of  infants,  tlie 
""^wndiist  on  tJieir  napkins  which  is  known  by  the  microscope  to  Ik-  mostly 
*"nni!d  of  uric  acid,  all  point  to  a  congenital  or  inherittnl  tendency  to  pro 
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duoe  this  subatance  in  excess.  This  excess  may  be  positive  or  relative, — 
positive  in  proiwrtion  to  all  other  ingredients,  and  relative  in  that  other  iu- 
gredieuts  may  be  deiiiient.  Thus  we  can  undei-stuud  the  infantile  tendency 
to  acid  stoue,  for,  while  almost  any  variety  of  stone  may  originate  in  tlie 
kidneys,  the  uric-acid  variety,  either  wiioUy  or  as  a  nucleus,  predominates 
to  such  an  extent  as  to  constitute,  aocordtug  to  the  l^est  authorities,  from 
two-thirds  to  five-sLxths  of  all  calcidi,  these  authorities  taking  the  nucleus 
SB  the  most  scientific  Imsis  of  classification.  In  tliis  view  other  deposits,  ex- 
cept jjcrhaps  that  of  the  oxalate  of  lime,  however  lai^  in  bulk,  may  be  re- 
garded as  secondary,  the  m^M-ctious  mostly  being  dejiosited  atter  the  nucleus 
has  descended  into  the  bladder.  Thus,  uric  acid,  the  urates  of  sodium  and 
annnouiiim,  and  the  oxalates  constitute  most  of  the  beginnings  of  stone  in 
children  as  well  as  in  adults.  Their  bulk  may  be  largely  iuereascfl  by  other 
deposits,  notably  of  the  phosphates.  Pure  or  almost  pure  phosphatic  vesi- 
cal and  [irastatic  stones,  there  is  reason  to  l>elieve,  have  their  origin  in  the 
places  where  they  are  found,  and  they  are  mostly  peculiar  to  adidts. 

A  certain  amount  of  cementing  matter  is  necessary  to  the  formation  of 
Eblculus.  The  distinction  between  it  and  gravel  is  that  the  latter  preserves 
^(b  mineral  character,  while  the  former  is  nnxlified  both  in  sha{)e  and  con- 
sistency by  the  admixture  of  organic  material.  These  colloids,  as  they  are 
called,  are  derived  from  the  albumins  and  mucus,  and  exercise  most  im- 
jHirlant  physiological  functions,  but,  following  the  law  of  irritation,  they 
lunu  in  excess  at  the  irritating  iwint  and  make  almormal  combinations. 
The  irritant,  in  the  sha|>e  of  microscopic  er)stals,  or  sand,  ap|>cars  in  the 
kidney-tubules,  colloidal  cement  is  poured  out,  and  the  formation  of  calcu- 
lus Ix^'gins. 

But  this  process  is  not  a  mere  chance  mixture,  either  as  to  quantity  or 
as  to  form.     Dr.  William  M.  Owl,  in  his  work  "On  the  Influence  of  Col- 
loids tifwn  Crystalline  Form  and  Cohesion,"  proves  that  it  goes  on  undei" 
fixed  laws;  and  he  further  says  that  "the  jM'libles  of  the  concrete  would 
not  hold  together  without  the  cement  to  bind  them,  and  act  on  their  sur- 
faces.    To  make  calculi  of  uric  acid  without  colloids  would  l>e  as  hopeless  a 

task  as  making  roives  of  sea-sand."  ' 

Calculus  is  most  common  at  the  two  ends  of  life :  young  people  and  old 
people  are  most  subject  to  it.  There  is  a  simiJarity  in  the  patltological  and 
anatomical  conditions  of  both  to  favor  its  prtxluction. 

It  occurs  much  oftener  in  boys  than  in  girls,  and  in  men  than  in  women. 
There  is  no  reason  whatever  that  the  original  elomonts  of  stone-formation    -* 
should  not  be  the  same  in  both  sexes,  but  females  get  rid  of  these  by  natural,  ^ 
short,  and  free  drainage  from  the  bladder. 

On  the  other  hand,  Iwy  infants  often  have  almormally  long  and  ad 

herent  prepuces  with  very  fine  ojienings,  and  there  also  may  be  a  urctiira.^ 
of  small  calibre  especially  at  the  meatus.     Any  physician  who  has  noticed-^ 

'  Ed.  1870,  p.  Gl,  London. 
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iildrcn  tlius  afflicted  must  also  have  noticed  their  strainiugs  when  tn'iog 
ilo  |«s3  wTiter.  I  remember  stviiifj  one  ease  where  the  pressure  was  so  great 
lud  the  opening  so  fine  that  a  minute  stream  was  projtjcttd  twenty  feet.  The 
luSbring  ia  sometimes  great,  and  there  is  this  very  uatural  action  on  the  part 
of  the  baby.  So  soon  as  he  feels  relief  he  stops.  He  does  not  empty  his 
bUilder,  and  thus  he  has  more  or  less  residual  urine  always  in  it.  And  so, 
the  other  conditions  being  present,  the  formation  of  stone  is  favored,  just  as 
it  is  in  the  old  man  whose  residual  urine  results  from  the  mechanical  ob- 
ion  of  a  large  prostate  and  an  atonic  bladder.  Once  a  man,  twice  a 
is  illustrated  in  more  ways  than  one. 

view  18  true,  Jewish  children,  who  are  eircuraoised  on  the  eighth 
.er  birth,  should  not  be  nearly  so  liable  to  stone  in  the  bladder  as  the 
of  the  imcireunicised.  I  have  made  some  inquiries  on  this  point, 
re  from  different  quarters  have  been  only  jjartly  received.  So 
;py  seem  to  sustain  the  view  that  the  Jewish  child  is  remarkalily  e.x- 
flipt  from  stone,  i)ut  sufficient  replies  have  not  yet  been  obtained  to  xiarrant 
acundusion  in  time  for  this  article.  When  receivetl,  they  will  be  made  the 
sabjcct  of  a  special  note. 

It  is  not'  the  purpose  of  this  paper  to  enter  into  a  description,  Ixith 

fiienical  and  microscopical,  of  the  ditfcrent  kinds  of  urinary  calculi.     This 

l«w  been  so  thoroughly  done  by  chemical  experts,  of  whom  the  writer  is 

IK*  one,  that  it  is  not  necessary  to  reproduce  an  account  of  tJicir  work  here. 

Wi;  have  given  a  brief  abstract  of  the  present  knowle<lge  of  the  origin  of 

soiic,  have  shown  that  it  may  be  and  often  is  congenital  and  hereditary,  that 

wi  influences  it  to  a  very  gn-at  extent,  the  proportion  of  females  to  mules 

who  have  it  in  the  bladder  being  as  five  to  one  hiindnxl,  and  the  cause  for 

tlii* diffiiTCiiioe  we  have  indicated  to  be  anatomical  rather  than  constitutional. 

O«'uj)ation  can  scarcely  enter  into  the  consideration  of  stone  in  ehildrcn. 

«wial  conditions  and  habits  may  have  something  t()  do  with  it.    It  is  known 

•liat  the  poor,  and  especially  the  children  of  tlie  jwor,  furnish  Ijy  far  the 

number  of  stone  cases.     Sir  Henry  Thompson  says,  "So  common 

me  in  the  children  of  the  poor,  comparatively  sjieaking,  that  at  Guy's 

"ospilal,  surrounded  as  it  is  by  a  very  large  neiglilwrlnmd  densely  pojm- 

'•tt^l  hy  some  of  the  worst  classes  of  the  community,  quite  one-half  of  the 

<*««»  admitted  are  children." 

Mastin,  speaking  of  age,  and  of  the  abundant  supply  of  uric  acid  in  in- 
*oia,  says  that  "  this  condition  is  doubtless  the  result  of  the  rapid  changes 
^  which  they  arc  exposed  only  a  few  hours  after  birth,  cold,  light,  and  de- 
**ent  or  impro|K?r  nourishment  tending  to  disarrange  the  pro|x>r  jwrform- 
'•'oe  of  tlie  functions  of  their  various  organs.  Taking  into  ctmsideration 
"'^'ir  defective  digestion,  errors  in  their  diet,  the  irritations  of  dentition, 
*«th  the  consequent  excitement  of  the  brain  and  nerve-centres,  we  find 
""em  in  the  pathological  conditiou  most  favorable  to  the  formation  of  a 
diathesis  which,  when  acted  upon  by  hereditary  influences,  will  produce 
th«e  deposits." 
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Poverty,  then,  with  its  surroundings  favoring  mal-a&sirailntion,  does  its 
pnrt  in  the  production  of  stone,  but  gout  is  aciinowlwlgcd  to  Ije  allied  to 
thasf  conditions  wliidi  produce  calculi.  Sir  Henry  Thomjjson  says,  speak- 
ing of  stone,  that  "  either  gout  or  calculi  will  l)e  traced  in  tlie  family  of 
nearlv  every  patient  who  presents  himself  for  treatment."  CJont  is  said  to 
he  a  di.scjLse  of  the  fieh  and  well-to-do.  If  this  is  so  and  the  conditions 
arc  akin,  it  is  curious  that  they  should  raauifest  thenLSt-lves  i-arly  in  life  in 
the  form  of  calculous  disease  among  the  poor  and  later  in  life  among  the 
rich  as  gout.  Are  the  healthful  surroundings  of  the  gouty  man's  child  suffi- 
cient to  eliminate  his  infantile  tendencies  to  ealcidus?  I  am  strongly  of 
the  opinion  that,  if  the  child  has  the  elements  of  calculns  deposited  within 
him  at  liirth,  he  will  go  on  and  Ivecome  a  victim  of  stone,  in  spite  of  his 
surroundings. 

The  poor  vastly  outnumber  the  rich.  They  are  forced  to  public  chari- 
ties for  relief,  whilst  the  relative  numlxjr  of  cases  of  almost  auy  disease 
among  the  rich  is  a  matter  of  e«jnj«?ture. 

The  geographical  distribution  of  stone  and  its  race-affinities  are  most 
interesting  studies.  We  must  refer  the  reader  to  the  various  works  and 
pajHTS  ujwn  these  themes.  Thonip8f>n,  Gross,  Keycs,  Mastin,  and  many 
others  have  written  about  them.  We  here  repeat  our  opening  remark 
more  at  large,  and  say,  in  jiassing,  that  wherever  calculous  disease  exists,  ■ 
whether  in  Cliina  or  India,  in  Europe  or  America,  there  infunev,  child- 
hood,  and  adolescence  are  Ix-aring  more  than  one-half  of  the  suU'erings  and 
disabilities  that  it  inflicts  upon  the  human  race. 

THE   ANATOMY. 

The  regional  anatomy  of  the  fltwr  or  outlet  of  the  male  adult  pelvis  is 
usually  taken  as  the  standanl  for  beginning  the  study  of  those  parts  which 
are  concerned  in  the  various  ojK'rations  for  stone  in  the  bladder. 

As  the  surgeon  neces-sarily  bt^ins  his  work  from  without,  this  is  as 
good  a  technical  nieth(Kl  as  any  other.  It  si'cms  to  the  writer,  however, 
that  a  much  more  philosophicfd  and  comprehensive  understanding  of  the 
mutter  is  to  he  had  by  studying  the  parts  fi'oni  witiiin  outward,  not  onlv 
with  reference  to  their  relations  to  other  parts,  but  also  as  to  their  develop- 
ment. 

The  reader  is  referred  to  the  short  but  admirat)le  description,  by  Dr. 
Gec»rge  McClellan,  in  the  first  volume  of  this  work,  on  the  Anatomy  of 
Children. 

The  urinary  bladder,  develoi>ed  from  a  |K)rtion  of  the  allantois  which 
remains  in  the  abdomen  in  early  fcetal  life,  is  really  an  alxloniinal  organ, 
absolutely  at  first,  and  more  or  less  wi  during  the  whole  period  i)f  child- 
hood. The  blatlder  theivfore  may  \)C  said  to  grow  and  to  change  its  jilace 
from  above  downwanl  until  finally,  at  a  time  approaching  pul)erty,  it  is 
feirly,  though  loo-sely,  fixed,  and  lii<lden  when  empty,  in  the  pelvis. 

In  the  foetus  it  may  be  said  that  there  is  no  jwlvis  capable  of  holding 
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it;  in  the  infant  the  obliquity  of  the  pelvis  is  so  great  as  to  ft>rm  no  part 
of  its  environment.  The  relative  alterations  of  the  pelvis  to  the  rest  of 
the  trunk  which  sitting,  standing,  and  walking  elTbct  bring  it  partially  np 
l()  tlie  bladder,  whieh  also  may  be  said  to  descend  and  gmdiially  tc»  Ixx-onie 
ittichcd  behind  the  synipliysis.  The  firmness  of  this  attachment  increases 
with  age,  and  has  an  imj>ortant  bearing  u[>on  operative  proceedings.  (See 
Fig«L  13,  22,  and  30,  pp.  20,  27,  and  38,  vol.  i.,  for  illustrations  of  tiiese 
naiarks.) 

In  contrast  with  these  illustrations,  the  practiral  anatomist  knows  that 
the  empty  bladder  is  not  seen  on  opening  the  alK.liirnen  of  an  adult  in  the 
ordinarj"  way,  either  in  performing  a  lajMirotoniy  on  a  living  subject  or  in 
diieecting  a  dead  one.  It  ha.s  to  be  loulvcd  for  where  its  anterior  and  pos- 
terior walls  are  in  contact  behind  the  symphysis.  1  have  fre<jnent1y  seen 
fresh  students  in  the  dissecting-room  looking  in  vain  for  the  bladder.  The 
Uadder  in  anatomical  and  surgical  drawings  is  always  representwl  as  more 
or  less  distended,  and  this  is  correct,  for  its  natural  physiological  conditions 
i»  to  size  are  constantly  varying.  The  same  is  true  as  to  jireparations, 
whether  natural  or  artificial :  so  that  it  is  incumbent  ujjon  the  student  of 
the  surgical  anatomy  of  this  region  to  make  due  allowanre  for  these  con- 
ftaat  changes  of  relation  of  the  ]iarts.  The  iiladder  itself  may  lie  so  dis- 
tended as  to  reach  high  in  tlic  alxlomen,  and  it  may  be  almost  completely 
"Ji^liliioi-d  by  diseaseil  or  artificial  distention  of  the  rectum  or  by  enlarge- 
•ucnta  of  the  uterus  of  wiiatevcr  kind.     (See  Fig.  3.) 


IA»T   »rrwr.i!K  PitLvic  Cowtekts  or  ak  Ai)tT.T  Maik  aico  tho«e  of  a   Mali  C»nji  or 
'  Okveh  Veaim.— c,  anterior  folds  of  perltoueuni ;  rf,  proMate ;  e,  pucterlor  folds  of  peritoneum. 

Fipis.  1  and  2  rci^rescnt  the  contrast  in  position  1)etwcen  the  peKnc  con- 
»t8  of  the  adult  male  and  those  of  the  male  child  of  about  seven  years. 
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of  tibr«adct. 
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in  ihe  penoral  open- 
■9  and  the  aacmiii  » 


fttfmtium  0f  bi  md  i 
db  fwrfanw  «r  pcivie 
The 

d«dM  llw  ptftoMUB  pn>|Hr  aad  tW 
Itaw  fiir  fliMW.    gwwrtiww  Ifce  put 
mUmJ  tlw  p>M</^>r  pcTTtwaaii. 

Ttf  (Im^  ftiw-ia  'if  th**  prritttram,  nr  tbe  triangular  Upm^nt  ww^K  man 
|*luil>l«>  i»  Ui<-  HiiM  timn  in  tlir-  sflnlt,  filk  iJm.  pubic  aidi  bdcnr  the  imn> 
plt^'iiiii  bikI  UiwrvYi  tlm  cl4iwvrHlin(;  rami  of  tbe  pubis  as  far  back  as  tbe 
Mi'uU'ut  tiihrrimUitm.  It  !■  bei*  rcflciicd  fimrard  around  tbe  lower  b«»tder9 
of  llrt"  InindVfiipe  perineal  moaelflt  and  becoous  ci(Mitiinio<n  with  tbe  deep 
layer  of  tiie  Mifierficial  iaacia. 

Tfic  tmfi«v«Tw  muwif'*  (iiviIriiK*!  I.y  thrw-  luvcrs  of  fascia  pom  inward 
nii<l  forwnni  from  llifir  ultiichinciit  to  the  iwrhia  to  the  ]x-rineal  cetittf  in 
front  i>(  the  anuM.     The  chieji  layer  of  uuprfiiial  fauda  is  also  attached  to 
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tbt  anterior  margios  of  the  bony  rami  and  symphysis  in  such  a  way  as  to 
bimr  the  a(x«loratur  ui'iniE  miisctles  in  the  miildle  of  the  space  and  the 
Oeetore  of  the  penis  at  the  sidi>s. 

Tlio  triaugular  ligaiueut  is  jjerforated  for  the  passage  of  the  urethra, 
nhicii  here  is  calletl  the  membi-auous  purtiou,  and  is  so  called  until  it  is 
bidden  in  the  bulb  of  the  sjiongy  body  ol'  the  penis.  It  is  this  j)oi'tion  of 
tlie  urvthra  in  which  the  oiR'rator  should  feel  the  stafl'  iu  the  i)eriii('al 
uix-rations  for  stone. 

Thi'  anterior  jwrtion  of  the  levator  ani  muscle  passes  downward  and 
finmni  to  the  sitlc  of  tlie  prtjstatc  and  is  attache*]  to  the  periucjil  centre. 
Mostly  some  of  its  fibres  are  divided  in  the  performance  of  the  lateral  oper- 
ation. 

The  superficial  layer  of  the  superficial  fascia,  mingled  with  varying 
propdrtions  of  fat,  and  the  skin,  bring  us  to  the  external  surface  of  the 
periiHMim.  While  the  muscles  to  the  front  of  the  perineal  centre  are  cov- 
ered witli  the  fascias  aliovc  described,  the  sphincter  ani  is  subcutaneous. 
The  jiinctiou  of  the  deep  and  suiXTficial  fascias  iu  front  uf  the  nuns  pix?- 
vtnls  urinary  infiltrations,  or  abscess,  from  passing  liackward,  and  directs 
Am  forward  and  upward.  The  skin  of  the  perineum  is  thin  and  pliable, 
ti|Meially  so  in  children. 

The  arteries  concerned  in  perineal  lithotomy  are  the  internal  pudic  artery, 
whifli  is  ver\-  rarely  divided,  and  the  Imllxir  arter\',  wliich  is  dcrivinl  from 
it  ami  which  supplies  the  Inilb  and  spongy  portion  of  the  urethra.  This 
fnay  be  a  source  of  troublesome  hemorrhage.  The  transverse  perineal 
arU'ry,  also  coming  fn»m  the  pudic,  is  nearly  always  divided,  and  is  easily 
">ntTollcd.  The  bullmr  artery  lies  between  the  layers  of  the  triangular  liga- 
lucDt,  ns  also  do  plexuses  of  veins,  wliicli  may  bleed  so  as  to  retjuire  special 
"ttcntion. 

In  the  female,  both  adult  and  child,  so  far  as  operations  for  stone  are 
Wjocnied,  the  anatomy  of  the  jK,'rineuni  docs  not  come  into  consideration, 
_|to  the  blatlder  is  had  through  tlie  short  urethra,  or  by  the  vagina, 
why  the  high  ojieraticm. 

The  anatomy  of  the  high  operation  is  tlie  same  in  both  sexes,  and  eom- 
la  knowledge  of  the  relations  of  the  abdominal  walls  to  tlie  bladder 
'0  th('  hypogastric  region,  which  will  be  dctailetl  in  the  descrijition  of  the 
''ptration-  It  is  to  be  esj)ecially  remembered  that  as  to  space  tiie  above 
•w'owit  of  the  normal  anatomy  of  the  outlet  of  the  pelvis  is  simply  to  l)e 
'*''ro  as  a  guide.  AVhilst  in  the  adult  uicasnn^ments  are  fairly  ri'gnlar,  in 
"»  child  they  are  not  only  varying  quantities  according  to  age,  but  they 
*™  differ  exceedingly  in  children  of  the  same  age.  Thus,  among  forty 
•"•■rorements  by  Veljicau  in  young  subjects,  he  found  the  tuber  ischii  in 
""*  case  one  and  three-fourths  inches  apart,  and  in  another  four  inches 
'port.  There  were  many  variations  iM'tww'u  these  extremes.  Some  meas- 
•"^mcnts  which  I  made  gave  tlie  same  irregular  results.  It  is  not  only  the 
"^w*  that  vary,  but  all  the  growing  tissues.     For  example,  the  muscles 
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manifestations  of  the  lithic-acid  diathe- 
obetlnate  colics,  these  will  greatly  aid  in  ■ 
to  follow  as  he  grows  older.  f 

J  the  children  with  stone  belong  to  the  poorer 
that  one  gets  an  intelligent  early  history', 
ic  treatment  for  colics,  worms,  bowel- 
wisdom  of  ignorance  suggests.     Even  tlie 
one,  may  not  have  his  suspicious  aroused 


A  child  with  stone  is  not  a  jolly,  laiigh- 

of  suffering,  however  playful  he  may  Ije, 

im  h»  fitce  that  do  nut  belong  to  lii.s  fc-llowi>. 

■V  is  mal-assimilation  and  he  is  thinner  than  he 

aad  €Sj)ecialIy  early  in  the  case,  nutrition  does 

with.     The  local  symptoms  l)ecomo  more 

I  growing  frefjueiit  desire  to  pass  water,  and  this 

•od  pain.    The  pain  seems  to  be  greatest  as  the 

wrpasKd  out,  and  is  thought  to  l>e  due  to  the  stone 

At  ■ick  of  the  blaihler.     If  there  are  mucus,  pus, 

»«  dws  «urly  stage  of  life,  they  are  almast  pathogno- 

Ml  tH  tfce  end  of  the  penis,  and,  whether  from  nervous 

~^  4atorMC  ««■?,  it  makes  the  pnticnt  press  the  glans  and 

,.aK.    Canataral  handling  of  the  privates,  {)ai-ticularly  in 

-cv  vaHtant  s>'mptom. 

thuB  irritations  are  also  marked,  and  exhibit  them- 

.«•  is  dM  scrotum,  but  sometimes  they  may  extend  to 
^  Im^  Dr.  John  H.  Packard  has  recently  had  in  the  Penn- 
ftka^tged  eight  years  who  everj-  fifteen  minutes  had 
vMmA  loss  of  consciousness.  He  was  brought  in 
«a  the  part  of  his  relatives  of  the  existence  of  a  staae. 
pmeence,  and  upon  its  removal  the  reflex  phenomem 

often  lakes  peculiar  positions  to  empty  his  bladder.  I 

tbrMsic^t  way.    Simotimes  he  will  lie  on  hi«  Iwick, 

r  UiP  other,  sometimes  he  will  support  himself  on 

ApUD,  he  will  raise  his  pelvis  in  some  way,  and  eaaes 

tbe  patient  has  nearly  if  not  quite  sto<xl  on  his  head. 
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explanation  of  these  positions  is  reasonable :  tliey  are  supposed  to 
the  stone  to  fall  away  from  the  netk  of  the  bladder. 

{JLoothcr  common  symptom  is  prolapsus  of  the  rectum,  with  or  without 
ooiDcident  evacuation  of  fceces.  There  is  not  often  a  case  without  this 
(Kturrinj;  with  more  or  less  frc<jueney. 

Urination  almost  always  brings  it  on,  and  it  may  be  so  prominent  as  for 
I  time  to  mask  the  real  difficulty,  tlie  "  putting  up  of  the  body,"  as  it  is 
allwl,  being  the  fi-equeiit  oecujiiitiun  of  the  mother  or  nurse,  and  often  with 
the  infliction  of  much  pain.  ^Vlieiiever  prolaj)se  of  the  rectum  occurs  often 
in  a  child,  stone  in  the  bladder  should  be  suspected  as  a  possible  cause,  and 
tbe  bladder  should  be  searched. 

Tenesmus  is  a  common  symptom,  and  there  may  be  obstinate  inconti- 

»onioe  of  urine. 
What  has  been  so  far  related  j>crtains  not  only  to  very  young  children, 
(nKjIi^Io  youth  and  in  a  great  measure  to  the  adult.     The  difference  is 
flil^te'ldvance  in  yeare  goes  on  and  iotelligcnce  increases,  the  jaitient 
limwlf  becomes  more  accurate  in  localizing  and  describing  his  sufferings. 
jUlhough  sometimes  ignorance  t<j  a  most   reniarkal)le  degree  exists  as  to 
I  lite  true  cause  of  them,  there  is  mostly  some  suspicion  of  the  truth. 
Moreover,  every  one  of  the  above-related  symptoms  may  be  present 
»»(]  yet  there  may  be  no  stone  in  the  bladder.     There  may  be  stone,  Ijut  it 
may  be  in  the  kidney  or  in  the  prt-puce.     Cystitis,  not  so  common  in  the 
<^uld  as  in  the  adult,  may  give  rise  to  the  symptoms  detailed.     Ref;tal 
(       twubits,  prolajise  from  various  irritations,  as  from  ulceration  and  ascarides, 
nuy  i)y  reflex  affect  the  ftinctions  of  the  bladder,  apjwrently  as  seriously  as 
lliough  it  were  the  principal  organ  involvw.1.     Discsisc  of  the  kidneys  and 
B  obstructions  of  various  kinds  are  jwssibilities  which  may  bring  on  excessive 
^  irritations  resembling  those  of  stone.     Phimosis  with  adherent  prepuce  and 
uriialing  smegma  may  prt>duce  analogous  symptoms. 


DIAGNOSIS. 

The  diagnosis  is  to  be  made  by  the  sound.  It  would  l)c  strange  indeed 
•"meet  with  a  child  having  all  of  the  above  symptoms  and  find  no  stone 
"jx'ti  sounding,  yet  this  has  happnixl.  It  is  this  pfjssibility  that  makes 
*'Uiiding  the  cnicial  test  of  the  presence  of  stone,  and  the  conditions  of  this 
'*s'are  that  the  stone  must  Ik'  both  felt  and  heard  The  last  condition  is 
*h«t  gives  name  to  the  proceeding. 

The  projecting  sacrum  and  the  tulwrofiities  of  the  ischia  may  be  felt,  but 
|"ey  will  transfer  no  sound-vibrations  through  the  instrument  us«l,  or  at 
no  characteristic  ones.  The  sensation  is  that  of  a  dull  thud  and  a 
■Wty  of  the  object  impinged  upm.  A  rugous  bladder,  or  one  with  phos- 
I'twitic  deposit  on  its  walls,  is  more  likely  to  deceive,  but  the  clear  ring  of 
""•l  stones  would  also  be  wanting  here. 

Pnrc>ipn  bodies,  which  require  the  same  process  to  ascertain  their  pres- 
^.  differ  as  to  the  sound  emitted  by  them  aa-ording  to  their  material. 
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stderatiou  as  to  these  object*, 

strange  things,  or  to  have  luwl 

tion  of  foreign  HmkHcs  into  the 

,  bpdkins,  crochct-necilles,  hair-pins, 

laad  have  slip{ied  into  the  bladder 

itm.    Pieces  of  broken  cathftor,  not 

rbiked  for  in  a  3'oung  pcr!ion.    Thesie 

sound.     If  long  enough  in  the 

^d  Aea  imjart  the  sensations  of  stone. 

ettgoble,  children  sntfering  in  this  way 

:feT  mostly  will  not  do  so  if  they  can 

<miUiid  pain  for  four  years  Ix-fore  he 

'^xiKBtabc  in  iiis  bladder.     Sounding  at 

ir  «M  soooessfully  cut  as  for  stone.     The 

lj  <>(  tlie  above  kinds  of  strange  cases. 

1,  and  tlie  name  of  the  steel  instm- 


srlivting  the  proper  size  an<l  shape  of 

Itr  n^rring  to  the  anatomical  plates  it  will 

hraaatintil  with  one  of  shorter  curve  than 

X  0im  aod  dangerous  fault  of  many  sounds  of 

fuoiigh  at  the  jjoiiits.     In  fact,  it  is 

in  the  shaft  than  at  the  point,  for 

gmsjHxi  by  the  walls  of  the  urethra 

«A  Ae  drli<«cy  t»f  the  movements,  or  of  the 

4h  fart  which  is  in  the  blad<lcr.     Sir  Henry 

jmt*i  the  best  forms  of  s<}und. 

i  «|pKlK>a«  in  the  special  case,  sounding  shouI( 

■wler  anicsthesia. 

nnfowanl  should  hapjjen  the  child  will 

ajMBSthetizcd,  has  no  weight  in  oomparisoi 

tkat  he  may  inflict  on  himself  by  his  stni 

ikMndosand  his  cries  may  render  the  cxaniit 

•ad  ft»  to  hearing,  and  sudiien  and  un]i><>k«>(I- 

CTMt  damage  while  the   instrument  is  on   its 

■IllMmgh  it  be  in  the  hands  of  the  most  cx- 

got  on  without  ether,  but  they  must  hnvo 

w  a  hed  or  table,  and  pillows  shouhl  be  at  hat 
i  of  the  pelvis.     A  very  young  child  may 
M^  bat  this  is  not  advisable,  as  there  are  few  nut 
^  1^  requtfile  steadiness.     Sometimes  a  trustwortf 
i«T,  hr  boUing  (he  child,  move  it  into  various 
CBtvltT  in  6nding  the  stone. 
>««■  oikd  and  warm,  is  held  lightly  but 
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tbe  bantUe,  and  the  surgeon  sliould  allow  it  to  glide  along  the  upper  sur- 
boeof  the  urethra,  using  little  or  no  pushing  force.  Obstaeles,  so  <x)nimon 
io  the  athilt,  are  not  often  pn^sent  in  the  diilil,  and,  if  one  is  mindful  of 
tlie  anatomy  of  the  parts,  there  is  rarely  any  difficulty  iu  introducing  the 
instniment. 

Sliould  a  moderate-si zwl  or  large  stone  be  present,  it  is  mostly  struck 
tnd  bcsnl  at  once,  and  its  looseness  in  the  bladder  is  recognized.  It  is  not 
"IiIt  beard  and  felt,  but  it  is  also  felt  to  move,  and  may  l)e  made  to  rattle 
against  the  sound.  So  positive  are  these  sensations  to  an  cxiwriencwl  ex- 
aminer, and,  I  may  say,  often  to  one  of  no  special  exi>erience,  that  the 
nature  of  the  c-ase  is  detennincd,  and  it  is  unncces.sary  to  do  any  more  in 
tiiis  direction. 

Size,  influencing  the  choice  of  ojjeration,  may  be  estimated  by  tact,  or 
by  measurement,  but  the  fact  remains  that  the  stone  is  there  and  that  a  sur- 
gical operation  is  necessary  for  its  removal. 

But  tiie  diagnosis  is  not  always  accomplisiied  with  this  ease.     The  stone 

niay  be  \'ery  small  and  escape  detection,  until,  the  sympttims  continuing, 

irp«Hient  examinations  are  re({nii<ite  for  absnhitc  certainty  of  its  prcsonce. 

Jl  may  l)e  .struck  at  one  time  and  not  at  aimtbcr.     It  is  extremely  rare  to 

fin<i  an  encysted  stone  in  a  child  or  youth.     One  miglit  i)c  .sacculated  in  a 

Waddcr  of  abnormal  formation.     In  the  younij  there  is  pnu.'lically  no  pro.s- 

^■t*  for  it  to  rest  behind  iu  the  liasc  of  tlie  bladder,     .igain,  liie  stone  may 

De  80  covered  with  organic  |)rodufts  as  to  prevent  it  from  giving  the  usual 

Aeoflstion,  and  the  sound  may  glide  over  it  and  even  push  it  about  without 

•*ciognition  by  the  examiner. 

Under  any  or  all  of  these  circumstances,  careful  search  is  to  be  made  in 
**1I  directions  with  the  point  of  the  sound,  and  aid  may  l)e  obtaineil  by 
^■asiiig  the  finger  into  the  rectum  and  [xishiiig  u])  the  b!adili.>r,  although 
^llis  is  not  in  children  so  often  as  g<x>d  a  help  as  it  is  in  the  adult. 

Various  jMsitions  may  be  tried,  aud  a  j'oungster  may  easily  be  held  in 
"lenj  by  a  giwKl  nurse.  The  I)l!id(]er  nuiy  Ix'  injct-tM  with  tepid  water,  in 
■^ievr  of  the  fact  that  the  stone  may  be  held  in  its  relaxed  folds. 

It  is  the  history  of  stone,  botli  in  adult  and  in  cliild,  that  one  surgeon 
iflMv  detect  it  ami  another  of  equal  ex|K>rience  miss  it.     The  certain  cases 
'^•B^so  easv  and  the  doubtful  ones  so  hard  :  to  sav  that  n  tliinff  is,  is  a  much 
■•*|chter  task  than  to  s!»y  that  it  is  not. 

Tlie  practicid  l»earing  of  these  remarks  is  illitstrate<l  by  the  following 
*lMc»tation  from  Mr.  T.  Holnu'S.  "  It  must  W  adniitte<l,  however,  that  the 
^liaj^uisis  of  stone  by  the  sound  is  not  so  easy  but  that  ex[ierience<l  surgeons 
*•*  oflen  misled.  I  have  seen  the  bladder  r>{>ened  in  a  cliild  by  one  of  the 
"t^t  and  most  experienced  surgeons  in  Ij<^iiidon,  where  no  stone  was  dcti'<-to<l. 
**'<".  Paget,  of  Ijcieester,  has  had  the  candor  to  publish  a  case  of  the  kind  in 
"**  own  practice.  I  myself  once  opened  the  bladder,  aud  the  stone  certainly 
^*'*^ped  our  view ;  but,  as  in  that  case  I  did  not  rely  on  my  own  judgment 
^*clusively,  and  as  those  who  assisted  me  heaid  as  well  as  felt  the  atone 


608 


VESICAL,   URETHRAL,   AND   PREPUTIAL  CALCULI. 


immediately  before  the  oi>eration,  I  think  I  am  justified  in  saying  that  there 
must  liave  been  a  small  stt^ue  which  guahed  out  with  the  urine  and  was  lost. 
In  another  case  a  child  was  put  under  ray  care  by  a  surgeon  of  much  ex- 
perience in  stone,  and  who  had  sounded  the  child  as  a  case  for  immediate 
operation,  in  whom  I  could  detect  no  stone;  who  died  of  another  disease, 
ami  who  wa:^  tlieu  pro\'ed  to  have  ni>  stone  in  the  bladd<>r." 

The  writer  can  confirm  the  above  statements,  for  he  knows  of  and  has 
seen  like  cases  in  the  hands  of  the  best  operators. 

What  has  been  said  ]>ertains  to  sounding  when  there  is  no  question 
about  the  instrument  being  in  the  bladder.  What  must  be  the  difficulties 
when  one  of  the  possible  accidents  occurs  in  the  intrixhrction  of  the  sound ! 

The  loosely-attaclied  bladder  of  a  child  may  ijc  pushetl  before  it.  In 
this  case  the  stone  may  lie  felt  through  the  intervening  tissues,  but  it  will 
not  be  heard.  It  may  bo  diagnosed  as  one  covered  with  organic  de|>osit. 
If  the  stiiff  follows  in  flic  same  course  and  the  ojKjratiou  is  proce<>dcd  with, 
it  will  be  a  fiiilure  unless  the  true  state  of  affairs  is  recognized  before  the 
final  steps  are  taken.  There  is  nothing  imaginary  in  this  description. 
Ex{)eriences  of  the  kind  are  on  record. 

Another  accident  is  that  of  breaking  through  the  delicate  urethra  of  the 
child  immediately  anterior  to  its  undeveloped  pixjstate.  There  is  naturally 
here  but  slight  resistance  to  the  push  of  an  instrument  in  the  wrong  direc- 
tion. Hence  the  injunction  to  press  along  the  u|)]x'r  wall  of  the  urethra  if 
there  is  any  necessity  of  pressing  at  all.  No  words  can  give  an  appreciation 
of  the  efiects  of  this  accident  so  well  as  a  close  examination  of  the  cut  on 
page  (JOl.  It  will  be  seen  that  the  sound  at  once  enters  the  ischio-rcctal 
space,  where  in  the  extremely  loose  and  unresisting  tissues  of  a  child  it 
may  be  movtxJ  about  almost  as  freely  as  if  it  were  in  the  bladder.  There 
is  nothing  imaginary  in  this,  either :  it  is  something  that  has  occurrctl  and 
may  rradily  occur. 

These  obser\alions  in  reference  to  the  sound  apply  to  all  other  instru- 
ments that  are  used  for  entrance  into  the  bladder  through  the  urethra, — 
c.f/.,  ordinary  tsithcters,  injecting,  washing,  and  evacuating  catheters,  staffs, 
lithotrit^-s,  and  tuljes  or  proljes  of  any  kind.  We  shall  therefore  not  waste 
sjMicc  in  detailing  them  again  when  describing  tlie  various  operations  for 
the  relief  of  stone. 

OPERATIONS. 

It  having  been  determined  that  there  is  a  stone  in  the  bladder,  a  sui^icaJ 
operation  of  some  kind  is  essential  for  its  removal. 

We  may  dismiss  at  once  all  thoughts  of  treating  children  by  difTereot 
waters  and  nostrums  in  the  hojvo  of  dissolving  the  stone.  To  do  this  would 
l)e  to  prolong  suffering  without  any  gain,  for  the  object  would  not  be 
attained. 

The  operations  are  divided  into  cutting  operations,  and  crushing  or  non- 
cutting  ones.  The  cutting  ones  are  the  lithotomies,  and  are  divided  into 
the  perineal  or  low  and  the  supra-pubic  or  high  operations. 
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The  cmsbing  ones  are  lithotrity,  which  consists  in  crushing  the  stone 
with  an  instrument  rallcil  a  lithotritc,  tlie  patient  aflorwarrls  j^assing  the 
{ngmenta  through  the  urethra  along  with  his  iiriuf,  and  litholapaxy,  which 
eoonata  in  not  only  crushing  tire  stone  but  also  inimi>diately  removing  the 
fiigmeDts  in  a  current  of  water  set  up  Ijv  the  use  of  a  suction  api>aratu8, 
the  patient  being  under  prolonged  aniesthesia.  It  was  an  essential  of 
orif;inal  litholapaxy  to  finish  the  busiue^  at  one  sitting ;  but  tliis  rule  is 
not  go  strongly  iu  foroe  as  it  used  to  be,  for  experience  has  taught  that  tliere 
isguch  a  thing  as  keeping  the  patient  Um  long  under  thf  o|>enilion. 

Crrrixo  Operations. — Two  of  llie  perineal  operations  are  jwrformed 
ii]wn  children, — the  latcml  and  the  median.  To  do  any  other  than  one  of 
these  is  so  exceptional  as  scarcely  to  nvjiiire  notice:  8<j  that  our  attention 
will  be  giveu  to  desc-ribing  them.  All  that  is  possible  in  a  bilateral  opera- 
tion opoD  childrcn  may  be  accom]>lished,  if  fouud  neccssar}*,  during  the 
pngresB  of  tiie  median  incisions. 

The  recto-vesical  operation  may  be  dismissed  from  consideration,  for  the 
Titer  cau  conceive  of  no  case  of  very  large  stone  in  which  the  present 
Mlkoia  of  performing  the  high  operation  do  not  eutitle  it  to  the  first 
ttnee. 

Of  lateral  and  raiilian  lithotomy  the  former  has  the  preference  of  most 
wrgeons  in  by  fiir  the  greater  number  of  cases.  Up  to  the  present  time  it 
*ould  lie  difficult,  without  special  cause,  to  induce  them  to  depart  from  it, 
lartifiilarly  in  children.  It  may  be  fairly  challenged  whether  there  is  any 
Other  capita]  operation  in  surgery  that  gives  such  a  measure  of  success  in 
youijg><ul<jects. 

It  may  l)e  as  well  to  state  here,  onoe  for  all,  that  all  the  operations 
*«  to  bo  performed  aniisepticaMi/.  While,  on  account  of  the  functions  of 
'lie  |»iirt.<»  concerned,  al)Solute  antiseitsis  can  scarcely  be  attainc<l,  it  can  Ije  so 
in  8  great  measure.  The  jireparatiou  of  the  skin,  the  use  of  solutions,  or 
of  hot  water,  at  the  choice  of  the  ojierator,  strict  cleanliness,  and  non-inter- 
fttBoe  of  any  one  but  those  immediately  concerned  in  the  manipulations, 
•"to  be  as  carefully  observed  as  in  any  other  ojierntiou.  The  writer  thinks, 
'B  reference  to  ojwrations  in  general,  that  the  time  has  arrived  to  rqjartl  this 
■•tier  afl  axiomatic,  and  that  its  constant  repetition  in  the  reports  of  every 
PWoeeding  iu  surgery  is  exwssively  tiresome  and  tinnocessury.  Antisepsis 
"•»  oome  to  stay,  whatever  alterations  (and  already  there  have  been  many) 
^y  lx>  made  in  the  details.  At  the  same  time  he  must  protest  against  the 
'"neof  much  of  the  teaching  of  the  day,  which  seems  at  least  to  desj)ise  the 
*^i'i(){  danger  in  any  ojwratiim  ]irovi<led  strict  antisepsis  is  oliservcd.  We 
''*'l  find,  up  to  date,  that  lithotomy,  like  most  other  ojierations,  still  has  its 
•^^'nl  of  mortality. 

Lateral  Lithotomy. — When  the  lateral  operation  for  stone  goes  on 
"'•o  lieginning  to  end  without  mishap,  the  novice  must  be  irapres-sed  with 
J'*  Wraordinary  simplicity,  and  he  must  wonder  at  the  necessity  of  dissect- 
"*(?  80  much,  bearing  so  much,  and  reading  so  much  about  it. 

Vol.  111.— 39  _ 
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»  mh  «niy,  together  with  practice,  bj ' 
■  <»«  may  be  quoted  wliich  visa  in  { 
jrteph  Punwttst,  at  the  Jefli'r^uii 
ts'  beuchos  ;  the  operator  htul 
a  student  on  the  raised  beiicb 
I  turned  for  a  few  se«iud«  to] 
*  the  operator  tiie  stone  was  iu  hi» 

!  iocident  varies  by  wide  extPcmea^ 

K  more  on  the  table  before  the  gtone 

atone  at  all,  or  it  eannot  be  foiUHL 

They  are  well  known  in  the  history 

(killed  as  well  as  to  the  unskilled. 

operation  very  few  iustnimcfit!*  are 

ibndy  used,  a  staff,  a  knife,  and  a  for- 

The  operator  may  get  through 


ArlUogs  should  l)e  at  hand  :  a  syringe  or 

riTil  should  be  di?enic<l  advisable  to  injeet 

««atftfter  the  op<?ration  ;  a  scoop,  small  for 

mi  to  move  fragments  of  stone  aud  d6bris 

i^ae  a  tenaculum,  hsemostatic   foreejw,  and 

;  TBriuus-siiaped  lorceps  if  the  simple  one  at 

TWe  writer  has  extracted  a  stone  fn»m  a  small 

an  ordinarj"  dressing  forceps.     For  special 

i  knife  and  a  blimt  gorget,  although  I 

the  latter  or  to  see  it  usttl  by  others. 

i^  iiat  the  ciiild's  bowels  are  well  moved  oo  the 

^a.    F«r  IstemI  litliotomy  the  pttient  lies  on  his 

»«Bi  Wwifiit  <lown  III  the  end  of  the  table.     This 

MrUfiu    An  ordinary  kiteiien-table  is  as  gtrnd  as 

■raMi  ftrmcr  than  many  M|ieniting-tnb!cs  with  much 

■^^     It  is  well  to  liave  the  |>erineum  shaviNl   Ite- 

t  hmr,  »»1  always  well  eleanc-d.     The  child  should 

loi^  braogfat  into  the  room,  as  the  shock  of  fright 

we  anklets  or  bandages  to  tie  the  han<ls  and  feet 
^^  Mi^Mit  00  each  side  can  easily  keep  the  limits  in  th« 
[  IV«aiv  t"  lie  held  widely  ajKirt,  with  the  le>;s  in  j-xlrei 
.^  ^M«l  and  away  fmin  the  Ixxiy  and  the  l<^  u|M)n  the 
..jMBK  i»  lau^  enough,  the  knee  may  he  held  iu  the  axilla  of 
at  dbf  aaine  time  grasp  the  ankle.  The  imudi*  of 
attaotion,  but  this  is  nut  likely  if  the  amrAthesia  ia 

*AMUbl\ 

a<i>tjt«ntr  are  the  stail'-holder,  the    two  holders  of  the 
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limbs,  and  the  etherizer.  These  shonld  absolutely  have  nothing  else  to 
alleiid  to  but  their  specific  duties,  A  nurse,  for  general  duties  as  require*!, 
fhoald  he  presi'ut.  The  instnimeuts  aif  to  be  pliiecd  witiiin  easy  reach  of 
the  operator.  Tlie  bare  porincniu  of  the  patieut  should  be  exposed  to  a 
good  light 

If  at  the  diwretiou  of  the  surgeou  any  water  or  solution  is  to  be  thrown 
mto  tlif  bladder,  it  is  to  Imj  done  now. 

All  the  preliminaries  as  to  diagnosis  having  been  previously  gone 
ihiTiiigh,  it  is  unnc<:cssarv  to  intntdua-  the  sounds  agsiin.  But  tlie  staff"  its<'lf 
mil?!  tje  used  as  a  s(juHd.  The  staflf-lioldcr  or  the  surge<">ii  may  introdnro  it, 
but  (he  latter  shotdd  at  onoe  use  it  to  satisfy  himself  and  his  rolleagues  that 
tile  stone  is  present.  If  he  cannot  do  so,  the  rule  is  to  stop  piXK'cediiigs  for 
thai  time.  The  stone  may  have  been  snuitl  enough  to  have  cscajied  from 
the  hladder  since  the  last  examination,  or  tlie  conclusions  from  that  exami- 
uation  may  not  have  Iwcn  right.  A  small  stone  could  readily  pass  thniugh 
tile  (iilate<l  and  yicldiug  urethra  of  a  child  aflcr  a  gixid  sunuding,  and  \te 
*>8tor  unnoticetl  by  his  nurse.     If  once  eugnged  in  the  grasp  nf  the  urethra 

r"'  the  neck  of  the  bladder,  he  hsis  an  immense  pushing  power  to  diive  it 
tijrough.  Instances  of  this  kind  are  on  rect)rd. 
The  surgeon  should  examine  the  rectimi,  to  l>e  sure  it  is  empty,  and, 
"aving  satisfie<l  himself  of  the  presence  of  the  stone,  he  fixes  the  staff  in  the 
P'Teitioii  in  which  he  wishes  it  to  be  held,  gcnersdiy,  in  a  (•lii1<l,  litMiK-c<l  wvU 
**p  against  the  pubic  an-h  ;  and  he  abandons  it  to  the  statt'-holdcr,  who 
*hmd3  mostly  upon  the  left  side  of  the  patient,  and  who  can  thus  more 
*^^sily  use  his  left  hand  to  hold  the  scnrtum  i<ut  of  the  way,  should  this  be 
■Quired. 

The  surgeon,  as  he  elKHiees,  may  stand,  sit,  oi-  kneel  on  one  knee.     The 

*'tting  posture  is  usually  preferre<l.     The  fii-st  incision  is  nuide  through  the 

^J«i\  Ri«lc  ftf  the  perineum,  Ijeginniiig  at  the  ni])h6,  half-way  In'tween  the 

^^•*^ri)tiim  and  the  anus.     Exact  nifasuivrni'iits  caun<it  li<-  laid  down  as  to  the 

l*oint  of  lieginning  or  as  to  the  length  tA'  the  incision.     In  a  very  young 

*^«ild  the  latter  may  not  l>e  limgcr  tlian  from  thrcc-fonrtlis  of  an  inch  to  an 

^Hflj  J  in  a  bov  of  eight  or  ten  it  may  be  from  one  and  a  half  to  two  inches 

*o  length.      We  may  judge  of  the  variations  when  in  a  fnlly-develo]H'd 

•dult  ."in  incision  of  four  and  :i  linlf  inches  may  be  obtaincil.     The  inrisii>u 

*»  oblique,  and  the  low  point  given  for  its  termination  is  half-way  Ix'twccn 

*l>e  tulienjsity  of  the  ischium  and  the  anus.    However,  many  operators  have 

^*n  fmr  of  free  external  incisions,  rather  thinking  that  they  are  more  beno- 

'Jcial  than  not ;  and  «i  the  matter  must  Ix-  Icff  to  individual  judguicrit. 

The  skin,  the  sujierficial  layer  of  fascia,  and  the  fat  having  been  divided, 
^  operator  prfx^eeds  steadily  on,  but  with  more  care.  Ho  deejx^ns  the 
•middle  part  of  the  wound,  cutting  inwartl  and  rather  iqnvard  ;  at  the  same 
••nif  lie  follows  the  knife  with  his  left  index  finger,  for  tw'»  purposes, — one 
*<*feel  for  the  staff  in  the  meml>ranous  portion  of  the  urethra,  and  the  other 
'*>prBg8lhe  rectum  away  from  the  knife.     The  jMirts  divided  at  this  stage 


wl, 
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of  the  levator  ani,  the  deq> 
■nd  fet.  Tlie  staff,  covered  bv 
h»  idt  \nthoiit  much  search.  It  is 
Id  have  hiH  mind  fixed  u]>oii  a 
vhich  the  staif  is  held. 
aor&ce  varies  according  to  age  and 
may  have  a  much  deeper  perineum 
a  quarter  of  au  incli  from  the  sur- 
dte  average  in  a  Ixiv  of  seven  yearn, 
that  this  is  not  enough. 
jMff  must  be  found.  Wlicn  the  operator 
■■3  of  the  left  index  finger  against  the 
1^  At  MRdua  with  the  point  of  his  knife.  Ho 
^  iv  dht  oontact  of  tlie  l<nife  with  the  metal  of 
•St  bnr  moving  the  knife  from  side  to  side, 
>^ooTe. 
the  cutting  edge  directed  downward  and 
gtw>\'e  of  the  staff"  into  the  bladder.  In 
K  membranous  urethra,  the  triangular  lig- 
•,»ud  iloiibtless  in  a  child  he  ha*  tlivide<I 
and  has  incised  the  {writoucum.  A  slight 
tlw  bladder  has  been  entered. 
^  ^^t^  aad  the  wound  is  so  small  that  there  is  not 
^  ^  ^i»  time.  This  is  in  children  the  most  critical 
^  ir  MV  tfce  surgeon,  gnid<-d  bv  the  staff,  must  \»m 
^»^UMMer;  and  on  no  aiwnmt  should  the  staff  be 
^^m^  Tke  pliable  tissues  of  a  child  may  easily  be 
Bat  there  is  one  unmistakable  sensation,  to  be 
the  finger  enters  the  bladder.  It  is  exactly 
^  i^tm^  •  button-hole.  In  a  very  young  child  the 
^  paas.  In  larger  childrcn  it  will  pass  in  by  the 
Htl  the  stone. 

to  w  ithdrow  the  staff,  and  then  comes  a  gush 

H  fteoerally  felt,  although,  if  small,  it  may  have 

ibe  water.     But,  l)eing  felt,  the  ojierator  takes 

bf«|l>t  hand,  and,  guided  by  t)tc  finger  of  the  leli,  be 

and  seizes  the  stone,  a  movement  which  is 

gnsli  of  water,  after  withdrawing  the  finger, 

ibe  blades  of  tlie  foa-ejis. 

it  OMQr  be  removed  at  o\\<x ;  if  large,  it  must  lie 

•,  fiir  tie  possibility  of  the  successful  removal  of  large 

is  founde<l  upon  the  dilatability  of  the  luirtH 

^d  ibr  iiL^intments  holding  them  must  pasa.     To  pull 

MV  t(«r.  and  will  stimulate  contmetion,  but  gradual 

aiMmllj"  aoeomplish  the  object  in  a  sliort  time. 
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When  the  operator  puts  his  finger  into  the  bladder  after  extracting  the 
iODe,  whicli  he  must  always  do  in  order  to  find  out  wlietlier  there  are  more 
ttdoes,  or  whether  the  bladder  ia  free  from  d<5bris,  he  is  always  surprised  at 
the  suall  o]ieniug  that  has  been  made. 

Any  immediate  hemorrhage  must  now  he  chc<jked.  The  bladder  should 
be  washed  out  through  the  wound.  The  patient  then  is  to  be  dried  and 
pn.'|iaped  for  Ixxl.  He  should  lie  on  a  rather  hard  mattress,  well  protected 
by  robber  cloth  under  the  sheet.  No  particular  dressing  to  the  wound  is 
required,  but  a  thick  layer  of  absorbent  cotton  should  be  placed  l)cneatli  the 
buttocks,  Ut  receive  the  urine  which  at  first  flows  altogether  from  the  wound. 
Tills  siiould  be  frequently  cliangcd  by  the  nuree. 

It  is  useless  to  try  to  force  a  child  to  lie  in  a  fixetl  position.  I>et  him 
Mck  his  own  comfort  as  much  as  he  can.  If  he  is  too  restless,  l>andage  his 
1^  lightly  together  from  below  the  knees  and  up  the  thighs.  There  is, 
however,  one  imjxrative  rule, — keep  him  in  bed  until  the  wound  is  healed. 
Grfet  trouble  may  oome  from  not  doing  this,  especially  incontinence  of 
urine.  Children  do  strange  things  sometimes  without  liarra,  but  the  risk 
fiwn  disol)edience  or  carelessness  in  these  cases  is  serious. 

The  time  for  recover}'  varies  from  two  to  six  weeks.  Children,  es- 
pwially  those  from  the  poorer  classes,  from  which  most  of  them  come, 
thould  take  nourishing  but  easily-digested  food,  as  milk,  eggs,  etc.,  from  the 
beginning. 

This  is  the  history  of  a  smootli  case  of  lateral  lithotomy.  Before  con- 
•Uering  tlie  untoward  events  that  may  occur,  we  will  give  a  short  account 
of  the  median  operation,  as  some  of  the  unfortunate  incidents  are  also 
(umnidn  to  it. 

Median  Lithotomy. — By  the  median  operation  access  to  the  bladder  is 
ohtaiiicd  through  a  central  incision  along  the  raph6of  the  perineum  in  front 
<'f  tlieanus.  A  statT  with  a  central  groove  is  jMssed  into  the  bladder  and 
Mi  in  the  same  way  as  in  lateral  lithotomy. 

There  are  now  two  ways  of  proceeding, — one  which  is  often  cnlk-d  bril- 
'Biit,  the  other  safer  for  most  operators.  In  the  first  the  index  finger  of  the 
'fft  liand  is  passed  into  the  rectum  as  a  guide  against  wounding  it.  The 
•life  is  then  entered  on  the  line  of  the  rapht  at  a  safe  distance  in  front  of 
'bpaiHig,  with  its  cutting  edge  upward.  It  is  pusliwl  right  on  until  it  is  felt 
"1  the  groove  of  the  staff.  Tlic  surgitm  must  now  Ite  certain  that  he  divides 
''*  urethra,  of  which  he  judgi-s  by  the  contact  of  the  two  metallic  surfaces, 
JMlasin  lateral  lithotfimy.  He  then  withdraws  the  knife,  and  in  doing  so 
'"ttiUi^gcs  the  perineal  incision  from  within  outwartl  and  upward,  accord- 
"NC  to  the  extent  of  the  perineum  l>efore  him,  or  according  to  the  room 
*hifh  he  thinks  he  may  re<jutrc.  The  staff  is  still  held  in  place,  and  a 
'"'ig  dire<.-tor  or  blunt  prol>i'  is  passcil  along  its  groove  into  the  bladder. 
The  staff  is  now  withdrawn,  and  the  surgeon  follows  the  director  with  hia 
""ger.    He  feels  the  stone  and  removes  it  with  the  forceps. 

The  safer  method,  as  mc  have  calle<l  it,  is?  to  cut  deliberately  from  with- 
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out  inward  aud  from  above  downward  until  the  staff  is  rcatrhed,  tl»o  other 
stops  of  the  operation  being  strictly  ol>M'rved. 

The  claims  made  in  favor  of  the  median  operation  are  tliat  it  avoi<ls 
wounding  the  prostate  aud  the  importaut  blotnl-vesat-ls  of  tlie  pcriueuin, 
and  that  it  is  simpler  than  lateral  lithotomy.  Against  it,  it  is  siiid  that  it 
gives  less  room,  the  structures  are  not  so  dilatable  and  are  more  apt  to  be 
torn,  aud  there  is  a  question  as  to  its  simplicity.  It  is  therefore  appropriate 
in  children  for  tlie  removal  of  small  calculi  and  foreign  bodies,  for  if 
these  have  entered  by  way  of  the  urethra  they  may  \>e  also  in  most  cases 
taken  from  it.     S])ecial  considerations  for  its  performance  pertain  to  tij^ 

In  the  operations  desiTil)ed  it  will  l)e  notictxl  that  the  oj>erator  uses  biS^^ 
one  knife.  This  is  a  matter  of  choice,  for  mauy  prefer  at^er  reaching  the 
stair  to  change  the  first  knife  for  a  probe-jjointcd  one.  The  old-fashioned 
cutting  gorget  is  practitally  discaitlwl.  There  is  force  in  the  objection  to 
a  probe-jX)inted  knife,  especially  in  children,  that  the  jiarts  may  be  easily 
pushed  before  it,  so  that  they  are  not  cut  through  at  all,  whereas  the  sharp 
knife  cleanly  aud  surely  divides  what  is  ueces.sary.  Of  course  the  latter 
requires  to  be  kept  with  greater  care  in  the  groove  of  the  staff. 

Complicalions. — Keyes,  in  his  article  in  Aslihurst's  "  Eucyeloj)te<lia," 
already  quoted,  enumerates  seventeen  jwssible  complications  during  ]M;rincal 
lithotomy,  fifteen  after  it,  and  four  jwssiblo  after-cfftx-ts.  These  are  surely 
enough  to  show  that  the  path  to  recovery  is  not  always  smooth.  S*»nie  of 
tliese  are*  |)eculiar  to  the  adult.  Those  which  are  common  to  both  adult  and 
child  are  the  (ijllowing. 

Fdihtre  to  Eider  Uie  Bhiddcr. — This  may  occur  from  the  staff,  through 
some  movement  of  Uie  staff-holder,  having  slipped  from  its  place,  or  from 
the  incision  being  too  small  t«>  admit  the  finger,  or  from  the  knife,  particu- 
larly a  bluut  one,  pushiug  tlio  delicate  membranous  urethra  before  it,  and 
po>isil)ly  separating  it  from  its  ctjnnectious.  If  the  faulty  conditions  should 
not  l)e  detected  aud  the  ojx'ration  is  procoe<Ufl  with,  the  oi)erator  will  find 
himself  working  in  the  ischio-rwtal  spaw.  If  detected,  the  first  fault  is 
to  be  remedied  by  replacing  the  staff.  If  the  incision  is  too  small  aud 
the  operator  does  not  get  with  his  finger  the  unmistakable  sensation  of 
having  entered  the  bladder,  he  should  not,  in  the  child  at  least,  |)ersisl  iu 
bis  efforts  to  do  so,  and  thus  risk  pushing  the  bladder  before  him,  but 
he  may  carefully  enlarge  the  incision,  or,  what  prolKibly  is  better,  he  may 
introduce  a  director  through  the  wound  and  by  the  side  of  the  staff  into 
the  blwldcr.  The  staff  may  then  be  withdrawn,  and  there  should  be  no 
difficulty  in  passing  the  finger  along  tlie  director,  as  in  mc<lian  lithotoniy. 

Wonnd'm;)  the  Ucrtnm. — It  is  sjiid  by  some  that  this  is  a  common  evont 
in  children,  and  that  in  them  the  woimd  UHistly  heals  along  with  the  h-giti- 
mate  incisions.  Tiiere  may  Ix'  some  cases  where  the  awident  is  unavoidable, 
but  the  writer  thinks  that  with  <-are  it  should  not  occur.  A  small  wound 
■equires  no  treatment  at  fii"st.     If  obstinate,  its  edges  may  recjuire  cauter- 
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izing  before  it  will  close.  Larger  wounds  may  be  stitched,  but  to  have  to 
do  this  is  rare. 

Hatwrrhagc. — We  will  s|)cak  of  this  both  as  a  complit-atioii  of  the 
operation  and  also  as  secondary.  There  is  not  often  in  cluldrcu  much 
trouble  on  this  score.  The  bleeding  [wiuts  are  more  readily  got  at  than  in 
an  sidult.  The  ordinary  instruments  before  mentioned,  together  witli  hot 
water  or  hot  alum-water,  will  mostly  Ix'  ail-sufficient.  If  not,  the  shirted 
cauula  or  the  small  rubber  air-bag  may  lie  usi'd.  The  writer  never  saw  a 
case  in  a  child  where  they  were  rct|uin>(l.  There  is  sometimes  troublesome 
aftcr-bleediug.  The  bladder  fills,  and  it  is  hard  to  tell  wliere  the  bhnjd 
cornea  from.  It  may  be  from  the  kidneys.  If  from  the  deep  parts  of  the 
wound,  the  pressure  of  clot  may  l>e  advantageous.  Washing  out  sliould 
be  done  Mith  hot  alum-water,  ami  in  these  cusos,  if  the  source  ni  bleed- 
ing is  made  out  to  be  from  venous  ple.vuses  about  the  wound,  plugging  may 
be  resorted  to. 

Dr.  Brinton  recently  had  a  case  in  a  Iwy  who  had  several  such  hemor- 
rhages, exactly  from  where  was  not  found  out,  but,  notwithstanding,  the 
^latient  made  a  goixl  i-ecovery. 

Tiie  cliild  8<jmetimes  dies  of  exhaustion  without  any  lofs  of  blood,  and 
in  spite  of  all  efforts,  by  appropriate  uourislinieut  and  other  ti-eatment,  to 
counteract  it 

Failwc  to  Find  the  Stone. — We  have  seen  this  liaiijven  in  children  from 
causes  already  mentionetl.  A  small  stone  may  conic  witli  (lie  fii>t  gush  uf 
water  and  be  unjierceived.  Of  course  it  cannot  Ije  found  in  the  ischio- 
rectal space  should  tlie  sean-her  be  wfjrkiug  there.  In  cliiidrcn  we  can 
hardly  claim  that  the  stone  is  encysted,  but  it  may  be  held  by  muscular 
contraction  or  by  a  band  of  lymph.  The  writer  was  witness  of  a  case  in  a 
chihl  in  wliose  blatlder  after  a  long  search  ti»c  stone  was  found  attached 
above  the  pubis  in  some  mysterious  way.     The  child  recovered. 

Sometimes  tliere  is  no  stone  at  all,  and  never  has  been  one.  How  this 
may  occur,  even  with  men  of  experience,  has  already  been  explained  in  the 
section  on  sounding. 

Hetmiion  of  urine  from  swelling  or  clot  hftpjwns  in  children.  Wlien 
from  swelling  immediately  atW  the  operation,  the  child  soon  learns  to  pass 
water  by  the  urctiira.  As  tlie  swelling  subsides,  the  urine  again  flows 
through  the  wound.  This  is  an  important  thing  fur  ignunint  attendants  to 
be  instructed  about,  for  they  naturally  think  that  the  child  is  much  worse 
when  the  flow  tiirough  the  wound  comes  the  second  time.  When  retention 
is  owing  to  clot,  it  may  ea.sily  Iw  removed,  or  a  female  catheter  may  be 
made  to  jienetrate  it.  Suppression  of  urine  rarely,  if  ever,  occurs  in  chil- 
dren. If  it  dues,  it  is  due  to  some  general  cause  and  is  to  be  treated 
aax)rdingly. 

Peritonitis  is  agreed  to  be  the  most  frequent  cause  of  death  among  the 
few  fatal  cases  of  operation  for  stone  in  children.  The  pro.ximity  of  the 
peritoneum  to  the  wound  and  its  almost  necessary  involvement  in  the  lateral 
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operation  may  eixplain  this.  But  the  mortality  of  the  median  operatiou  i8| 
equally  great.  lu  these  days  of  va-st  experience  as  to  the  safety  of  peri- 
toneal wounds  under  proper  precautions,  the  explanation  is  not  satistactorj*. 
It  would  be  interesting  to  know  whether  in  the  fatal  c-ases  of  ])eritouitis 
following  lithotomy  in  children  the  patients  have  not  been  subje«.-ted  to 
undue  handling,  from  causes  or  mishaps  heretofore  mentioned.  A  clean 
cut  into  the  peritoneum,  which  is  almost  necessarily  made  in  the  lateral 
oi>enition  in  childivn,  could  not  fairly  be  charged  with  the  fatal  result  with- 
out something  more  to  indiiee  it. 

Peritonitis  is  to  l)e  ti-eated  as  in  other  cases  of  the  malatly.  Salines 
should  be  given,  and  opium,  if  used  at  all,  very  sparingly.  Advantage  may 
be  taken  of  the  wound  to  keep  up  free  drainage  and  washings  and  to  make 
local  applications. 

Among  the  ajler-rffectn  of  lithotomy  in  young  subjects  there  may  be 
incontinence  of  urine.  This  generally  ceases  in  time.  Prolmbly  it  comes 
more  from  too  early  getting  alwut  after  the  operation  than  fi-om  any  other 
cause,  and  is  therefore  a  matter  of  prevention  rather  than  of  cure.  When 
it  is  obstinate,  cauterization  of  tlie  neck  of  the  bladder  has  in  some  cases 
proved  effective. 

Stei'Uity  is  said  to  be  one  of  the  permanent  consequences  of  the  perineal 
operations,  and  a  few  pnst-mortcni  examinations  showing  obliteration  of  the 
seminal  ducts  and  vas  deferens  would  seem  to  sustain  the  view. 

Anatomical  considerations  siiould  make  division  of  the  dnets  exceedingly 
rare,  and,  besides,  in  tlie  operation  most  often  done  (the  lateral)  but  one  side 
is  involved.  In  the  cases  quoted  by  writers  there  is  no  pnxif  of  what  the 
condition  was  liefore  tlie  operation.  Surely  nothing  could  be  imagined  more 
likely  to  bring  about  obstructive  lym]>h-deposits  and  inflntiimatory  thicken- 
ings than  the  lung-continued  irritations  of  stone  in  the  bladder. 

In  this  cjsnnection  the  writer  has  a  curious  expericnw  to  relate,  which 
shows  how  tliat  which  is  quoted  as  positive  authority  may  have  very  little 
or  no  foundation. 

Of  late  the  enthusiastic  advocates  of  supra-pubic  cystotomy  have  dwelt 
much  on  sterility  following  the  perineal  operations.  Thus,  Dennis'  quotes 
Halbersta<lt,  of  Pottsville :  "  HaUx>rstadt  reports  eighteen  lateral  lithoto- 
mies in  which  the  jmtients,  having  grown  up,  married,  and  only  one  out  of 
these  eighteen  cases  had  issue;"  and  Dr.  Ti-eniaine'  is  reported  thus:  "  He 
then  reviewwl  the  dangers  which  accorajiauy  the  cutting  oixrations  (or  stone 
which  reaf^h  the  bladder  through  the  jwrinenm.  One  of  the  most  imjKtrtant, 
and  one  which  is  t<K>  <iften  entirely  disregarded,  he  said,  was  that  of  im- 
potence. As  evidence  of  this  he  referrwl  to  eighteen  cases  of  stnnc,  all  ia 
young  boys,  which  had  been  operated  upon  by  a  sui^eon  in  Pottsville, 


'  Transaotions  of  the  Amorican  Surfjiciil  Association,  1887,  vol.  t. 
'American  Medical  Association,  Newport  Meeting,  1889;  Medical  News,  PhilAdel- 
Vhia,  July  13,  1889,  p.  60. 
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^■■^'Ivania.  The  subjects  of  tlie  operation  have  all  ginoc  ^rown  up,  have 
Bitried,  and  but  one  of  them  lias  became  a  father.  While  there  were  many 
other  ways  of  explaining  sterility,  he  thought  that  iimler  the  circumstances 
m  large  a  number  of  successive  cases  argued  strongly  for  its  being  duo  to  tlie 
operation."  The  observation  about  the  eighteen  has  become  famous  and  is 
quoted  repeatedly. 

Dr.  T.  S.  K.  Morton  was  at  the  Newport  meeting  and  heard  the  debate, 
and  in  telling  me  of  it  aAonvards  (never  doubtiug  the  statements)  he  said 
there  was  a  tone  of  mutual  satisfaction  prevailing  at  having  such  definite 
lad  strong  support  in  favor  of  the  high  ojx-ration. 

But  I  wrote  to  Dr.  Halberetadt.  He  answers,  July  7,  1889,  "  Two  of 
my  subjects,  cut  between  tlie  ages  of  seven  and  ten,  grew  up,  married,  their 
wives  had  cliildren,  in  one  case  Iwim.  I  have  every  reason  tu  believe  the 
children  were  legitimate,  as  the  paternal  resemblance  was  marked." 

The  eighteen  turned  up  somewhere  else  in  my  reading,  and  I  wrote 
Igaio.  This  is  from  the  answer  of  Septenil>cr  29,  1889  :  "  I  did  not  follow 
ogbt«en  who  married,  but  lost  sight  of  tlieni  after  recovery  from  ojx?ration  ; 
I  do  not  know  how  many  of  the  eighteen  married."  He  then  refers  to 
the  two  cases  above  mentioned.  Dr.  Halberstadt  is  now  anxious  to  find 
the  origin  of  the  statement,  for  he  says,  Octol>er  30,  1889,  "It  cannot  be 
("iwiliie  that  any  such  information  ever  came  from  me."  While  he  docs 
Boldpuy  that  jjerineal  operations  may  be  a  cause  of  sterility,  he  has  had  no 
•teh  exjK'rience  alx>ut  the  eighteen  with  which  he  is  credited. 

Stone  in  Female  Children. — ^This  is  rare,  the  projxirtion  being  about 
One  etse  in  the  female  to  twenty  casses  in  the  male.  Anatomical  reasons 
forhid  any  operations  like  the  ])erincul  one-s  done  on  the  boy.  Besides  pain, 
pniUpse  of  the  rectum  and  inamtincuce  of  urine  are  the  prominent  local 
•ymjKoms.  The  child  also  liaudlcs  the  jwrt;*,  but  not  to  the  i«nie  extent  as 
the  boy  does.  A  straight  or  slightly -curved  sound  should  be  used  for 
C^DoKis. 

The  |iotient  must  be  etherized,  and  it  is  a  good  plan  to  have  instruments 
^m    f^h  fo  crush  or  to  remove  the  s-toiio  should  it  be  small,  for  ntitliing  like 
V  'hi'  fiirmidable  prejiarations  for  ojK'rntion  are  necessary  that  are  rwjuired  in 
the  boy. 

While  there  are  no  true  iwrineal  oj>enitions,  the  8t4ine  is  often  removed 
1  thnni^jh  a  j>erineal  route, — that  is,  l)y  way  of  the  female  urethra.  Girls  are 
B  Ooreapt  to  have  foreign  IxKlies,  as  hair-pins,  etc,  in  the  bladder  than  Iwya, 
^■Lfldtho  operator  should  be  mindful  of  this. 

^"    "  The  dilatability  of  the  female  urethra  even  in  young  children  is  really 

[      Ktouishing.    It  is  this  fact  that  allows  them  to  get  rid  of  small  stones  with- 

'""  nrtifieial  assistance,  and,  on  the  other  haral,  it  is  the  same  fact  that  may 

"Hike  the  surgeon  presume  t(X>  much,  so  that  his  0[)cratii>n  is  apt  to  be  fol- 

lowsl  by  ubstinate  and  s<imetimes  incurable  incontinence  of  urine. 

The  surgeon  really  begins  his  perineal  operation  in  the  female  at  the 
^iTXispouding  point  which  he  is  anxiously  striving  to  reach  with  his  staff 
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and  knife  iu  the  male.  If  there  is  any  struetural  resemblance  between  the 
male  uud  fuiiiulc  iirethius  at  these  jxiiuts,  there  is  no  difficulty  in  believing 
in  Dr.  Otis's  utmost  dilating  jwasibility. 

Moderate  dilatation  alone  serves  for  the  removal  of  small  stones,  ami  the 
foiveps  may  be  iiswl  Ixitli  as  a  dilator  and  as  a  remover.  But  sometimes 
givatt-r  dilatation  is  rei^uired,  and  this  may  be  done  by  either  the  rapid  or 
the  slow  process. 

The  slow  methixl  consists  in  iutrrxlucing  a  screw-forceps  and  opening 
it  by  increasing  widths  every  day,  and  also  catgut  bougies  may  be  worn  iu 
the  UH'tlira  in  the  interim,  or  they  may  be  exclusively  used.  That  this 
gradual  and  careful  dilatation  does  not  tear  is  doubtless  the  case,  but,  when  ■ 
the  final  work  comes  of  getting  out  the  stone,  it  is  questionable  whether 
any  advantage  as  to  after-incuntiiicuce  is  gained  over  the  rapid  method,  and 
80  the  latter  is  most  in  vogue. 

In  rapid  dilatation  the  screw-dilator  is  used  more  f|nickly,  or  Iwugies 
of  increasing  size  are  inserted  one  atler  the  other.  The  finger  as  S4)on  as 
it  can  be  introduced  is  Ix'st  of  all,  for  it  not  only  dilates,  but  the  bladder 
at  the  same  time  is  examinetl,  the  stone  felt,  and  a  conclusion  arrived  at  as 
to  whether  further  pursuit  of  this  method  of  removal  is  to  be  continued. 
The  dilatation  having  been  accomplished,  the  stone  is  seized  by  a  forceps 
and  extnictetl. 

Cutting  operations  iu  order  to  dilate  more  easily  and  to  gain  more  room 
consist  in  iucisiug  the  urethra  in  various  directioas.  The  names  of  higb 
authorities,  and  their  peculiar  methods,  are  given  in  works  on  surgery. 

iSiime  cut  upward,  stjnie  downward,  and  some  laterally;  some  only 
fnictiou  of  an  iueji,  and  ^onie  an  inch. 

The  writer  thinks  that,  while  in  some  cases  a  small  incision  might  d 
no  harm,  still  in  these  days  of  litholapaxy  there  is  no  necesMty  of  making- 
then),  as  great  harm  might  follow.  Permanent  incontinence  in  tiie  female 
is  much  more  to  be  dreaded  than  impotenw  in  the  male.  When  discug»- 
ing  lithotrity  and  litholapaxy,  operations  on  female  children  will  again  be 
notiiftl. 

The  High  Operation.  Supra-Pubic  Cystotomy. — The  method  of 
extrat'ting  calculi  through  an  incision  alxive  the  pubis  is  ancient,  and  has  a 
history  most  romarkaljlo  as  to  origin,  ]irogress,  decjidenco,  and  revival. 

As  an  illustration  of  its  oncv  ix>nipletc  disappcuranw  from  surgitnl  favor, 
Carpue  quotes  an  "eminent  practitionei*"  as  saying,  when  he  was  discussing  'Z 
some  i>oint  in  practice,  "Geiitlenicn,  it  is  as  alisunl  to  talk  of  this  as  of  the  ^^ 
high  ojx^ration  for  stone."  Of  late  the  tt|K'raliou  has  been  revived,  and,  as  -41 
a  contrast  to  the  above  condemnation  of  it,  we  will  quote  one  of  the  en-  ■^ 
thui^iasts  in  its  favor  in  this  decade:  "Within  ten  years  the  supra-pnbic -^ 
operation  will  be  the  ojxjratiou  adopted  for  all  cases  of  stone  that  are  not 
treatetl  Ijy  Bigelow's  opefntion." 

We  i"an  merely  allude  to  the  historical  phase  of  the  subject  here.    Much 
has  been  written,  iu  many  languages,  about  it.     The  writings  of  Caqme, 
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C  W.  Dulles,  Sir  Henry  Thompson,  Packaitl,  Dennis,  and  many  others  are 
of  great  \Tiliie  and  interest. 

This  article  is  conc<?med  in  tlic  a|)iil!cability  of  tlio  operation  to  cases 
of  stone  in  children.  A  larf|;e  nuniljtr  of  tiic  supfa-pubic  litliotomies  that 
have  been  performed  both  in  former  and  in  rwoiit  times  have  been  upon 
young;  persons.  What  is  jK-cidiar  in  the  anatomy  of  the  bladder  and  its  re- 
lations to  the  pelvis  and  [Kritoneum  iuus  already  been  disrrilw.'d  (page  002). 
I  A  knowledge  of  the  anatomy  of  the  al>dominal  wails  common  to  so  many 
operations  is  the  other  topographical  rcfpiisite. 
The  high  o{K'ration  has  underj^oue  many  nuxlifications.  As  late  as  1880 
the  sonde  d  dard  was  considered  an  essential  instrument,  or  it  was  sub- 
rtiluted  by  a  solid  catheter  or  an  ordinary  sonud.  Tltese  instnimcnt.s  are 
|nsscd  through  the  urethra ;  the  blunt  ones  are  pressetl  against  the  bhulder- 
will  from  the  inside,  and,  being  felt  by  the  surgeon  thrfnigh  ttie  alxlominal 
iociniun,  they  become  his  guides  for  entering  the  bladder.  The  mnrle  A 
dard,  an  old  contrivance,  cttutains  a  slini-j>  steel  grooved  stylet  which  is 
Bude  to  pierce  the  blatlder-wall  and  appears  in  the  external  wound,  thus 
nmkiiig  a  most  excellent  guide. 

Now  these  ojierations  are  mostly  disoanle<l,  and  the  mctluKl  in  vogue  is 

hise»l  npon  the  power  of  a  distend«l  rectum  to  push  the  bladder  ujivvard 

»ud  fon*ard  against  the  abdominal  walls.    See  Fig.  3  in  illustration  of  this. 

h  is  a'<lucefl  from  the  figure  in  Sir 

■Henr,'  Thompson's  small  volume 

<*  tin;  supra-pubic  operation.     It 

en   from  one  of  the  frozen 

of  Garson.      One  would 

think  it  is  an  exaggera- 

on ;  but  I  saw  in  the  summer  of 

^8y  one  of  these  preparations  in 

linbnrgh,  and  I  can  I'onfirm  the 

*^*iurifulnes8  of  the  cut  in  every 

I*articular. 

The  itjwration  is  simple.  First 
*■  ooljK'urynter  or  india-rubber  bag 
^^*  greased  and  intrcKhicetl  into  the 
^^^ttum,  and  througii  a  tulje  with  a 
**0|>oock  attached  it  is  injected  with 
^*ater  or,  preferably,  a  boracic-aci*! 
^'dution.     If  there  is  no  stopcock, 

*^*e  rubber  tubing  or  mouth  of  the  Img  may  be  tied.  Then,  through  a  flexi- 
**Ie  catheter  introduced  into  tlie  bladder,  tiiis  viscus  is  iujor't<'<!  with  the  same 
**ilution  and  tl>e  base  of  the  penis  is  tied  with  a  pii^cx"  of  rubl)er  tubing. 

Both  injections  should  be  made  slowly,  and  a  n'\<x  ]K)int  is  to  judge  cor- 
^^i^ly  as  to  quantity.  An  average  for  an  adult  is  from  twelve  to  fourteen 
****noes  for  the  rectum,  and  from  eight  to  ten  ounces  for  the  bladtler.     It  is 
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Uer  is  naturallv-  higher  than  that  of  tliM 

aBBcfaed  below.     The  quantities  of  fluid  re* 

■root  Dearly  ao  great,  but  must  be  determined 

one-half  to  two-thirds  of  the  amount  fot 

angeon's  tact  must  come  in,  for  when  he  feek 

good  projectiou  in  front  it  is  time  to  stupi) 

in  this  operation  have  occurred  from  ill^ 

nrtuni  and  bladder ;  for  the  patient,  be  it  remcm^ 

and  (.3111  through  his  sensations  be  no  guide.         | 

on  the  riglit  of  the  patient.     He  makes  a  longi- 

y  above  the  pul>eij  and  in  the  median  line.     Th^ 

and  (at  are  divided,  ajid  the  linea  ailta  is  brought 

la^r  be  slit  up  on  a  director,  and  the  musciiilar  tibres  se|)a^ 

hof  tlie  knife  or  by  the  fingers.     Sir  Henry  Thom}iaoa 

which  is  preferable  if  at  hand.  ^ 

fascia  is  now  reaclatl,  for  there  is  no  posterior  teiH 

^Mr«fliw  sheath  of  the  rectus  in  this  position.     This  fascia  maf 

!  with  the  separator.     In  cliildreu  it  is  very  delicate.     B<yi 

f  yellow  fat  will  be  fimnd  ;  under  this  is  the  bla<lder,  which,  if 

should  be  felt  without  ditticnlty.     In  this  approach  it  is  ot\ 

I  not  to  use  the  knife,  as  aljundaiit  veins  are  in  tlie  connective 

the  symphysis. 

j^lhr  iwugnizing  the  vesical  wall  and  clearing  it  for  a  small  space^  k 
mglgHyiiiM  is  introiluced  into  the  bladder.  If  it  has  entered,  a  few  drop* 
^^^ivwill  flow  out.  Retaining  the  tenaculum  in  place  with  the  lofk; 
^^j^  llif  operator  with  bis  right  makes  an  incision  through  tlic  l>ladder^ 
«yi»  hrge  enough  to  admit  his  index  finger.  He  now  judges  of  the  sisa| 
^  liw  Ctone,  and,  if  necessary,  he  enlargL-s  the  incision.  He  should  not  ciitj 
IM  frseJ.v  downward  t^twaals  the  iieuk  of  the  bladder,  as  not  only  trouble^ 
Maie  hraiorrhage  but  also  dangerous  infiltration  might  ensue.  He  may  cu| 
■Mninl  more  freely,  keeping  the  [loritoneum  iu  mind.  But  in  either 'caa(| 
,|g}iaaUOU  with  the  fingers  is  preferal>tc,  and  the  knife  should  only  be  used 
as  a  necessity.  | 

The  bladder  at  this  stage  must  be  kept  well  up  to  the  alidorainal  wall,  foB 
the*  water  flowing  out  will  cause  it  to  fall  away  if  not  supported.  It  is  goo^ 
practice  in  some  cases  to  introduce  a  loop  on  each  side  of  the  incision  andj 
\tA  an  assistant  support  the  parts  by  them.  Size  i>erraitting,  the  best  an<i| 
Kifi'St  forcejw  for  withdrawing  the  stone  is  made  by  tlie  two  index  fingers 
of  the  operator.  He  hx'ks  liis  other  fingers  together,  and  introduces  thii 
indexes  into  the  bladder,  one  on  each  side  of  the  stone.  He  tlien  by  pram 
ure  si'izes  the  stone  and  withdraws  it.  This  plan  failing,  forceps  of  difTereofij 
iwtterns  may  l)e  used.     Scooi)s  also  are  sometimes  required. 

Tlie  blatlder  is  now  examined  for  other  stones  or  dC'bris,  from  which  it 
is  freed.  If  ncicssary,  the  jwtieut  may  be  placed  on  his  side,  and  the  blad-: 
der  washed  out  tJirough  a  piece  of  tubing. 
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I  Ike  eBKntial  operation  is  now  oompleted,  for  the  question  of  suturing 
pdw  bladder  Is  still  an  open  one.  If  done  at  all,  it  must  be  done  thoroughly, 
lod  even  after  tliis  the  sutures  are  apt  to  give  way. 

In  many  cases  it  is  a  process  of  great  difficulty,  and  the  necessary  or 
injudicious  extra  liaudling  may  do  great  liariu,  not  only  in  itself,  hut  also 
bi  prolonging  the  ojieration.  Besides,  experieiu-e  has  taught  that  the  cases 
dowjually  well,  if  not  better,  without  it.  Tiie  old  operators  never  did  it. 
Sir  Henry  Thompson  did  not  do  it  in  eight  cases  which  he  reports.  One 
of  these  only,  an  old  man,  died.  Dennis  condemns  the  practice  in  stone 
operations,  but  thinks  it  best  to  follow  it  for  other  causes,  as  in  rupture. 
He  quotes  twenty-five  stone  cases,  collected  by  Schmitz,  in  which  suturing 
iwdone.     Six  of  these  died,  and  in  only  four  did  primar\-  union  m'cur. 

The  practice,  then,  of  not  suturing  being  foll<i\v<fl,  the  patient  lies  at 
first  OD  his  bacJc  and  then  shifts  fi-om  side  to  side.  The  water  may  be 
drawn  by  the  urethra  tiirough  a  soft  catheter  three  or  four  times  daily,  and 
wbitdoes  not  come  this  way  drains  fmni  a  tube  in  the  wound  for  the  first 
far  days  and  then  without  it.  The  tendency  to  contract  and  close  is  great, 
»nd  shortly  all  the  water  |>asses  by  tlie  natural  outlet.  Young  children, 
of  course,  cannot  be  made  to  understand  the  importance  of  co-operation  as 
to  position  in  the  after-treatment,  but  much  may  be  done  to  aid  them  by  a 
judiaous  nurse. 

The  dangers  of  the  high  operation  are  said  to  ha — 1st,  from  opening  the 
peritoneum;  2d,  fn>m  extrava.sati(iu  of  urine.  Careful  operating  eiiould 
tl>e  first  almost  imixissiblc,  and,  even  if  it  were  to  happen,  with  the 
|*«|pnt  methtids  of  treatment  the  danger  is  not  great. 

I     The  second  incident  is  no  more  dangerous  tiian  extravasations  after  the 
perineal  operations,  and  may  be  as  readily  combatctl.     It  mostly  comes  from 
fcilt«  in  the  operation,  such  as  too  much  working  low  down  and  so  dis- 
turbing the  vesico-pubic  sjmee. 
I.  Greig  Smith,  M.A.,  F.R.S.E.,  in  his  work  on  Abdominal  Surgery, 
UW, says,  in  the  article  on  supra-jniliic  cystotomy,  "Taking  the  case  of 
yOQig  children  first,  we  often  hear  it  said  that  fiir  removal  of  stone  in  the  blad- 
'lerwe  do  not  want  a  better  operation  tiian  lateral  litlmtuniy.    Recent  work  in 
•whing  would  seem  to  show  that  here  we  have  nhcady  got  an  operation  at 
*•*  as  good  as,  probably  l>ctter  than,  lateral  lithotomy,  while  as  regards 
I      Wnote  results  there  can  l>e  no  comparison."    He  then  mentions  some  of  the 
B  ilmost  incurable  evils,  as  perineal  fistula,  traumatic  stricture,  etc,  that  he 
^^IMIW8  to  have  followetl  jierineal  oj)erations.     He   mentions  sterility,  and 
^r^Wes  Hallx-rstadt's  immortal   eighteen,  and  then  ct)ntinues,  "  Stricture, 
'''nla,  sexual  incompetence, — separately  or  combined, — must  be  admitted  to 
*  fire  aequences  of  perineal  lithotomy.     But  that  they  are  pissible  se- 
%Vnct»  cannot  be  denied.     Now,  if  the  supra-pubic  ojieration  can  show  im- 
""diate  results  as  good  as  the  perineal,  and  a  complete  absence  of  remote 
drawliHcks,  then  the  supra-pubic  operation  should  be  selected.    Even  if  the 
P^tsentage  against  the  perineal  were  as  small  as  one,  this  one  case  for  fixing 
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aoand  surety  should  be  decisive.    In  children,  therefore, 
where  the  crushing  operation  is  negatived,  the  supra-pubic  shoul^ 
Wafeptad.    A  further  argumeut  in  favor  of  its  adoption  in  children  is  tht 

ofthi 
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podtion  of  the  bladder  and  the  nsual  healthy  condition 
MTnlved  tames." 

In  wply  to  the  above  the  writer  would  ask,  Suppose  against  the  sup 
ptdkic  operation  the  mortality  perceutage  waa  two,  which  operation  shoul/( 
Wadeeted?  It  would  seem  that  there  is  an  assumption  of  nothing  againd 
Ae  supra-pubic  operation,  which  does  not  agree  with  the  record.  j 

Whatever  may  be  said  as  to  deliberately  choosing  the  high  oixiration  fbj 
steoe  in  preference  to  all  other  cutting  operations,  most  surgeons,  I  thioU 
are  now  agreed  that  it  is  the  ojxiration  lor  stones  which  are  much  above  th^ 
average  size. 

Sir  Henr)-  Thompson  as  late  as  1886  gives,  as  reasons  in  support  of  th| 
TiiB^v,  that  there  are  no  importatit  structures  to  be  woundctl  in  the  incision^ 
lirmtcr  space  for  removal  is  obtaiuLti,  tliere  is  no  danger  from  bemorrhagoj 
the  o|>eration  is  easy,  the  urine  Iwives  the  bladder  more  directly  than  by  ihi 
lateral  method,  and  antiseptic  dressings  may  be  etfcotually  employed.  Thl 
dangers  fmm  over-injection  of  both  rectum  and  bladder  have  already  lx>eff 
»(wkcD  of.  This  over-injection,  by  pnxlucing  rupture,  is  a  serious  an 
mostly  fatal  event,  and  shutild  bo  particularly  guardetl  against. 

lu  female  children,  as  the  blsuldcr  is  already  high,  it  alone  may  rcqnil 
hyection.  Where  the  generative  orgjins  are  not  developed  to  any  extent,  J 
nvtal  Img  might  be  usctl  with  advantage.  .Vs  before  stati-d,  this  method 
r\'nu>ving  a  large  stone  in  fumales  is  preferal)le  to  the  risk  of  having 
ntancnt  incontinence  of  urine  by  incising  the  urethra. 

NoN-CiiTTiNO  Operations. — Lithotrity. — Old-fashioned  lithotrity  ij 
no  operation  for  children.  A  small  M>i\  stone,  particularly  hi  a  girl,  mi]e 
Ih'  cruslutl  with  u  lilhtttrito  or  lun'<'j)s  and  be  allnwoil  to  come  aw.iy  wi  4 
the  uriue  or  be  washed  out,  but  experience  is  against  any  general  applicati^ 
of  the  method  to  |>aficnts  under  the  age  of  pul)erty.  In  fact,  it  may  lie  sa^ 
now  lo  be  alninst  ahandoncfl  even  in  cases  of  adults,  and  to  be  but  an  cJj 
sontial  part  of  the  o|)eratiou  to  which  we  shall  now  give  attention,  that  oM 

Litholapaxy,  in  which  lithotrity,  or  the  crushing,  is  the  first  step,  ai^ 
litholapaxy,  or  the  immediate  evacuation  of  the  fragments  under  prolong 
nuR'sthesia,  is  the  second  and  final  one. 

The  general  fitness  of  the  ojieration  for  children  is  still  a  matter 
doubt,  but  the  veixlict  of  many  trials  is  decidedly  in  its  favor  in  well 
m-lwtcd  cases.  There  are  those  who  reject  it,  and  those  who  advocate  3 
with  almost  the  same  intensity  of  opinion  as  in  tlie  examples  given  in  tha 
■cction  on  the  high  operation.  i 

The  names  of  Bigelow  of  Boston,  Otis  of  New  York,  and  Sir  Heort 
Thompson  are  inseparably  associated  with  this  method  of  removing  calcu^ 
from  the  urinarA-  bladder.  It  was  Otis's  demonstrations  of  the  dilatabilit^ 
of  the  male  urethra  without  injury  to  its  structure  or  functions  that 
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/ithokpaxy  possible,  for  by  them  it  was  proved  that  evacuating  catheters  of 
larg¥  calibre  could  be  safely  jMissfii  into  tlie  bladder. 

The  historical  details  of  the  ris<'  of  litliolajwxy  will  not  be  treated  of  here. 
Keyes,  in  Ashhurst's  "  Encyclopswlia,"  and  others  have  written  of  them  in 
full.  As  in  most  other  matters  of  the  kind,  there  is  a  history  of  slow 
grwwth  aud  iinsatisfactorj'  efforts  to  airomplish  a  desirable  end,  until  at  last 
tli«  one  entjtleil  to  be  called  inventor  appears,  and  in  this  case  that  honor  is 
«lt»e  to  BigC'low. 

Sir  Henry  Thompson  accepted  tlie  operation  aud  has  done  much  to  j>er- 
fect  its  methods;  aud  Otis,  as  we  shall  sec,  has  worked  in  the  same  line  and 
pnoduced  an  original  a[)p!iratus,  besides  liavinj^  the  glory  of  disoovering  the 
most  essential  fact  ou  which  the  oiK>nition  is  founded. 

We  will  in  this  article  couline  imrsclvcs  to  au  account  of  the  use  of  the 
Bigelow  and  the  Otis  apiwnitus,  as  either  of  them  may  be  readily  used  in  cases 
of  children.  The  sjune  bulb  or  wa-^hinfr-bottle  may  b<'  us<'d  in  any  case,  but 
particular  attention  must  be  given  to  the  size  of  the  evacuating  catheter  and 
the  lithotrite,  according  to  the  age. 

Rigelow's  latest  evacuator  (Fig.  4)  consists  of  an  elastic  rubber  bulb,  to 

the  lower  end  of  which  is  attacheil  a  glass  receiver.     Opposite  tliis  at  the 

opper  end  a  metal  stopi-ock  is  inserted.     By  this  the  bottle  is  filled.     To 

^ne  si«lc  of  and  above  the  glass  receiver  tlierc  is  auothcr  metal  stnpaick 

fi-Xcd  in  the  bulb,  and  to  the  short  tul>e  projecting  from  this  sto|M'ock  the 

t'Vncuatiiig  catheter  (its  when  the  instrument  is  in  use.     There  also  projects 

^•vmi  this  opening  into  the  bulb  a  finely-feuestrated  tube  open  at  the  end. 

lisliat  is  to  prevent  fragments  of  sfime  returning  to  the  bladder,  ami  to 

iJBaous,  coagula,  etc.,  for  it  will  1h'  noticetl  that  the  oblicpiily  of  the 

^xtures  here  directs  the  current  away  from  the  receiver,  bo  that  fragments 

stone  by  gravity  fall  directly  into  it  after  Icnving  the  tube.     Tlicre  are 

valve?,  and  no  tubing.     The  piece  of  tubing  in  many  pictures  is  not  es- 

*^ntial,  but  is  only  a  convenience  for  filling  the  bulb  by  suction,  tor  which 

^•o  a  funnel  is  used,  but  the  Imlb  may  be  easily  (il[e<l  by  iuuuereing  tlic 

"**ljole  of  it  after  opening  tiie  stopc(X'ks.      An  essential  point,  csjKX-ially 

^r  children,  is  the  workmanship  of  the  eye  of  the  catheter.     There  shoidd 

**•  nothing  cutting  or  projecting  about  its  cilges,  but  these  should  Ix?  blunt 

•■od  t(irne<i  a  little  inward.      A  stylet  aecompauics  it,  to  be  used  if  it  gets 

*^l»c>ke<l.     Great  harm  could  come  to  the  delicate  structures  of  a  child  from 

^ny  defect  in  the  instruments  which  are  to  be  introduced  into  the  bladder. 

Much  is  said  alwut  the  preparation  of  the  patient  for  the  operation  of 
•Mliolttjwxy.  This  may  be  advisaiile  in  some  adult  cases,  but  the  writer 
^ould  stiggcst  whether  in  children  at  least  it  is  not  time  lost  to  spn*!  days 
*r  uiving  medicines,  washing  out  the  bladder,  etc.  Cases  of  all  kinds  in 
**irgcr)',  and  particularly  chronic  ones,  among  which  stone  cases  rank,  ini- 
Provcso  rapidly  when  the  cause  of  their  trouble  is  removed  and  so  stub- 
•»">nily  resist  any  treatment  when  it  is  not  removed,  that  one  is  forced  to 
"tlieve  that  the  sooner  positive  action  is  taken  the  better  it  is  for  all 
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Doiiccrned.     The  great  incentive  to  recuperation  is  the  removal  of  the  iir""^ 
tating  cause.     If  the  eiiild  is  not  sick  in  any  other  way,  and  if  his  bow* 
are  clear,  he  is  ready  for  the  ojjei-ation. 

Fio.  4. 


Tlie  assistants  required  arc  the  etherizer,  one  to  attend  to  the  bottle  Atr^^^ 
to  refill  it  during  the  different  erushings,  another  for  general  purposes,  aic^^^ 
the  nui-sc. 

The  patient  is  to  be  laid  on  a  narrow  table  which  has  been  cnver^^'''**'^ 
with  a  blaniiet,  a  rtihlxjr  cloth,  and  n  shi-et ;  his  hips  should  be  elevate^^" 
with  a  pillow.     The  evacuating  cjitheter  should  be  first  passed,  to  empty  \!tf^~^^ 
bladder  of  urine,  so  tliat  a  clear  compreiiension  may  be  had  of  tlie  amouc*  ^^ 
of  fluid  which  is  to  be  thrown  into  it. 

In  tlic  mcau  time  the  bottle  or  bulb  has  been  nearly  filled,  say,  with 
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borax  or  boracic-acid  solutiou  (than  which  there  is  no  better).     To  clear 
the  catheter  from  air,  withdraw  it  into  the  urethra,  then  with  the  Lull)  rom- 
presssed  attach  it  to  the  catheter  aud  remove  the  pressure.    The  air  will  pa;s.s 
tJirough  the  water  and  remain  at  the  top  of  the  bulb. 

The  catheter  is  jMLSseti  Ijack  iuto  the  bliidder  and  two  or  three  ounces  of 
the  solution  are  thrown  in,  and  the  whole  ap()aratus  is  withdrawn,  for  uow 
all  is  ready  for  tlie  lithotrito. 

This  the  oijcrator  uses  to  his  satisfaction  by  crushing  the  stone  as  thor- 
oughly as  lie  can.  In  most  cases  suitable  for  the  o]K'i-!itiou  in  a  cliihl,  one 
introdut-tion  of  the  lithotriU;  and  a  tliorough  use  of  it  should  be  sufficient. 
To  go  through  this  step  of  the  o|>eratiou  more  than  twice  at  one  sitting  is 
sraroely  advisable,  hut,  as  in  adults,  the  condition  of  the  patient  must  be  the 
guide. 

The  crushing  lieingdone  to  the  satisfaction  of  the  operator,  the  lithotrite 
is  -withdrawn.  The  cvacnating  catheter  is  intrfjdiicod,  and  some  of  the 
crushed  stone  will  flow  out  tlirough  it.  It  is  tlieu  fixe<l  to  the  bulb,  which 
is  filled  with  the  solution,  after  witiidrawing  any  air  as  before,  and  the  bulb 
is  \vorkcd  by  alternate  pressure  and  relaxation  of  the  hand  of  the  o]H;rator. 
Thus  a  current  is  set  up  into  tlie  bladder  by  pressure  and  out  of  it  into  the 
bulb  by  relaxation.  This  latter  current  brings  with  it  the  fragments  of 
stone,  which  fall  into  the  receiver  entirely  out  of  the  way  of  the  current, 
So  tbat  they  are  not  stirred  up  s^uu,  sometimes  to  return  to  the  bladder,  as 
^'as  the  case  in  some  of  the  former  contrivances. 

A  considerable  amount  of  blood  and  mucus  often  comes  with  the  frag- 
'D^nt'*,  but  unless  excessive  this  should  not  give  alarm.  At  times  the  view 
<*f"  the  fragments  in  the  receiver  is  obscured.  Glycerin  in  the  bottom  of  it 
*s  recommended  to  prevent  this.  When  all  the  fragments  that  can  be  ob- 
t*iir»ed  liave  ctjme  away,  the  catheter  is  withdrawn,  and  the  crusliing  and 
^'"3-shing  are  rciieatwl,  at  the  judgment  of  the  operator. 

Fnim  the  altove  it  will  be  seen  tliat  at  no  time,  if  properly  managed, 
's  tliere  much,  if  any,  increase  in  the  quantity  of  fluid  in  the  liladder,  so 
'^^lit  danger  from  extra  preasure  is  not  great.  The  Ijladder,  the  catheter, 
the  bulb,  and  the  receiver  are  really  parts  of  a  continuous  chamber,  aud  it 
*®  tJie  current  set  up  in  it  that  does  the  cleansing  work.  After  can?fully 
^*^*(4iing  and  listening  fiir  final  fragments  aud  finding  none,  the  operation 
^  Oomplftod,  and  tlic  patient  must  be  put  to  bed. 

Otia  Ecactmtor. — We  will  now  give  a  description  of  the  Otis  perfected 
^^acuator  in  the  inventor's  own  words  : 

''Tlie  Otis  'jierfceted  evacuator'  consists  of  a  strong  glass  glolw,  two 

***ohe8  in  diameter  (the  reservoir),  into  one  aide  of  which  a  hard-rubber 

^be  (3)  is  inserted,  curving  down  to  its  hiwest  part.     The  superior  end  of 

this  tulje  connects  directly  with  the  proximal  end  of  the  evacuating  catheter. 

To  the  floor  of  the  reservoir  a  strong  glass  bottle  (the  receiver)  is  connected 

V>y  screw-threads  moulded  on  the  necks  of  the  receiver  and  the  reserN'oir 

respectively,  and  fitting  a  hard-rubber  collar,  iuto  which  the  corresponding 

Vol.  III.— 40 
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screw-thread  is  cut.     On  the  side  of  the  reservoir  opposite  the  ttibc  oai 

ncctiug  witli  the  cvaeuatinj^  catheter  is  another  tiilx',  of  smaller  calihl 
curving  upward  to  near  tlic  top  of  the  gh>be.     By  this  moans  the 


Fio.  6. 


The  Otl»  perfected  ovacuator, 


is  SO  rlircptCHi  that  it  flows  between  the  two  tubes,  leaving  the  receiver  beW 
a  iwrft'i't ly  tlcail  |wiiit ;  fragments  drop|)iiig  into  it  by  their  own  weig 
remain  quietly  there  without  the  iuterveution  of  traps,  strainers,  or  valv< 
and,  this  part  of  the  instrument  Iwing  entirely  transparent,  it  is  easy 
observe  that  the  fragments  do  not  return  to  the  bladder.  Connecting  wi 
this  tube  of  entmuce  to  the  reservoir  is  a  strong  rubber  bulb,  which  ' 
some  form  constitutes  the  power  in  all  the  m<idorn  evaeuators.  A  snu 
stopcock  has  been  insortotl  in  the  end  of  this  bulb,  for  convenience  in  int^ 
ducing  fluid  into  the  bladder  during  oi>eration.  This  is  the  only  stopcca 
conuccttHl  with  the  instrument,  as  the  atmaspheric  preasure  is  found  to  ' 
sufficient  to  retain  the  water  in  all  positions  neeessarv  during  o|M;ntti^ 
In  case,  however,  it  Ix^comes  desirable  to  lay  the  instrnraont  down  on  ' 
side,  a  hard-rubber  plug  (4)  has  been  added  which  fits  the  tube  of  eai 
The  joints  of  the  iuslnmient  have  all  been  constrncte*!  In  such  a  mantf 
that  they  are  hrouy;iit  tightly  against  (ho  glass  by  means  of  scn'w-fhreau 
80  that  freedom  from  leakage  is  assured,  there  is  no  wraeuting  substanca 
give  out,  and  tlie  surgeon  himself  can  take  the  instrnmont  entirely  to  piecd 
either  for  cleansing  or  to  replace  an  injured  part.  To  fill  the  instrumen"^ 
is  only  neeessaiy  to  submerge  the  end  of  the  tube  of  exit  and  by  repent 
pressures  of  the  bulb  the  air  will  be  repluixfl  by  fluid.  Should  any  air  8=^ 
remain,  it  is  of  no  particular  import,  but  may  be  entirely  removed  by  ed 
merging  and  inverting  the  instrument,  when  the  air  can  then  be  let 
under  water. 

"After  a  crushing,  the  litlmtrite  having  \yeen  removed,  a  suitable  ti 
introduced  into  the  bla<lder,  and  whatever  fluid  remains  is  aliowetl  toflJ 
out,  carrying  with  it  a  certain  amount  of  d6bris.  The  evacuator,  whS 
has  been  fille<l  with  fluid  (prefenii>ly  a  satumted  solution  of  boric  acid)^ 
then  attachctl  to  the  catheter,  an  ordinary  Davidson's  syringe  connect 
with  the  stopco<.'k  at  the  end  of  the  bulb,  and  any  desirc<l  quantity  of  fltJ 
easily  and  exactly  introduced  into  the  bladder.     Pressure  of  the  bulb  wa 
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2  quick  relaxation  will  be  followed  by  a  shower  of  debris  into  the  receiver, 

«ad  this  IS  to  be  re|)eat«l  as  long  an  any  fragtneuts  appear  falling  into  the 

arweiver,  when  another  crushing  should  be  made.     Should  any  bleeding  lie 

present,  it  will,  by  rendering  the  fluid  opaque,  make  it  difficult  to  tell 

I      '^vfaether  fragments  are  falling  or  not :  this  may  be  avoided  by  filliug  the 

Li^yweiver  with  glycerin,  which,  owing  to  its  specific  gravity,  will  remain 

P^fe-Iear  and  unmixed,  the  fragments  falling  readily  through  it.     This  exjx'ri- 

x=Mient  also  offers  conclusive  proof  that  the  receiver  is  entirely  out  of  the 

^-^suTeat, 

'  "This  instrument,  on  account  of  its  lightness  and  small  size,  is  particu- 

P^Karly  adapted  for  operations  on  children.     It  is  not  at  all  necessary  to  use  a 

f    ^Miialler  iustniment  for  them,  as  is  the  case  with  litliotrites  and  tubes,  but 

■^wrilli  evacuators  it  is  the  current  set  up  which  removes  the  dObris,  so  that, 

<?ciiitniry  to  a  very  common  stipposition,  a  large  volume  of  water  is  not 

forced  into  tlie  bladder,  but  only  one  or  at  most  two  ouiiocs.     It  nni.«t  Ije 

rt-membered  that  no  force  is   necessary,  and  especially  with  tlie  delicate 

blatldcrs  of  children  should  the  greatest  gentleness  be  used. 

"In  r(^rd  to  the  size  of  instruments  to  be  used  in  the  urethrse  of  chil- 
iltea,  this  may  be  determined  witli  sufficient  exactness  in  all  cases  by 
meiurwDent  of  the  flac-id  penis.  The  ju-oportionate  relation  between  the 
cirrumferenee  of  the  urethra  and  that  of  ttie  peuLs  I  have  already  demun- 
strateil.'  According  to  this,  the  average  adult  \wnls,  measuring  three  and 
*  quarter  inches  in  circumference,  is  found  to  iudirate  a  urethral  ralibre 
or  thirty-two  millimetres'  circumference,  this  increasing  or  diminishing  by 
•bout  two  millimetres  of  circumfi.'rence  for  every  tjuarter-inch  addc*!  to  or 
■ttbtracted  from  the  cireumlcreticc  of  the  jienis  as  alwve  cited.  This  pnj- 
portiouate  relation  holds  good  equally  in  children.  Thus,  with  a  circuni- 
firi-uco  of  penis  of  one  and  n  half  inchc.'s,  as  in  a  child  from  two  to  three 
Vcatfs  of  age,  the  size  of  the  urethra  would  not  ])e  less  than  sixteen  milli- 
nirtres' circumference,  one  and  three-fourths  inches  eighteen  millimetres,  two 
inches  twenty  millimetres,  and  so  on.  I  have  never  known  this  estimate 
to  prove  excessive;  on  the  contrary-,  it  usually  falls  short  of  the  true  normal 
«ilibre  by  one  or  two  millimetres.  It  must  be  borne  in  mind,  however, 
tiiat  this  has  no  reference  to  the  size  of  the  urethral  orifice,  which  is  8u!)ject 
U)  very  great  variations,  having  no  fixed  relation  to  ttie  calibix-  of  the  urctlira 
behind  it.  If  not  of  normal  size, — i.r,  of  the  calibre  ln'hind  it, — and  not 
*t^ily  dilated  up  to  that  size,  the  orifice  should  be  carefully  divided,  always 
infcriorly,  to  the  rcfpiired  dimensions.  There  is  a  considerable  advantage 
'u  attending  to  this  not  nnimjKJrtant  detail,  and  allowing  the  parts  to  heal, 
4>efore  the  operation  of  lithoIai>axy  is  j)erformed." 

In  connection  with  the  above,  the  fact  should  not  be  overlooked  that 


I  8««  OtU  on  Stricture  of  the  Urethm,  preface  to  a«cond  edition,  p.  vi.,  alto  p.  242 ; 
I>i>«u<.t  uf  the  Male  Urethra,  pp.  fl  uiid  40  r.l  req. ;  GenitoUrinury  Di«eaM8  and  Syphilis, 
Sludcnti'  Edition,  p.  441  ei  seq.,  Fuloani's  Sous,  Kew  York. 
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localized  contractions  are  sometimes  met  with  in  the  urethras  of  children. 
They  are  probably  never  eoiigpnital,  but  the  result  of  an  antecedent  lithiasiij 
The  failure  to  pass  an  instrument  of  the  size  indicated  by  the  proportionate 
relation  existing  between  the  size  of  the  penis  and  that  of  the  urethra: 
falls  for  an  examination  with  the  bulbous  sound,  whith  will  readily  indi- 
cate the  extent  and  l(x-ality  of  the  contractions.  Such  strictures,  as  in  the 
case  of  contracted  meatus,  should  be  dividctl  previous  to  the  operation  of 
litholapaxy. 

Very  few  litliolapaxies  on  young  children  have  been  done  in  this 
countrj'.  Dr.  P.  Alien  reports  four  successful  oases,  but  the  subjects  were 
all  in  their  teens. 

Abroatl,  however,  great  success  hsis  attended  the  ojjeration,  as  will  be 
seen  in  the  statistii«  bcJow.  A  cliild  three  and  a  half  years  old  will  take  a 
No.  8  English  catheter  with  safety.  Owing  to  the  dilatability  of  the  young 
feinale  urethra,  well-conducted  lithola^uxy  is  admirably  adapted  to  cases  in 
that  sex. 

Statistics. — A  goodly  portion  of  this  volume  might  be  occupied  with 
statistical  tables  of  operations  for  calculi,  with  their  results,  b<jth  in  the  old 
times  and  in  the  new.  What  interests  us  here  are  the  results  of  die  opera-, 
tions  upon  children.  From  early  times  all  the  cutting  operations  have; 
l)een  practised  u^wo  them,  that  of  lateral  lithotomy  much  oflener  than  any; 
of  the  otiiers. 

Deductions  from  figures  have  only  a  general  application,  as  so  raanyj 
circumstances  enter  into  the  individual  case  that  we  are  not  justified  in 
detenniniug  on  a  certain  operation  merely  because  the  tables  give  the  best 
reconl  for  tliat  o|K'ratiou.  We  shall  therefore  give  only  the  latest  flgureS| 
from  operations  uiwn  children,  advising  any  one  more  deeply  interested  to 
consult  tlie  innumerable  tables  in  various  surgical  works. 

The  following  letter'  very  well  represents  the  success  generally  obtained 
in  the  jK-rincal  operations: 

"  StatiflticB  of  Perineal  Lateral  and  Median  Lithotomy. — A  fe«j 
mnntlis  ago  my  friend  Mr.  Reginald  Harrison  wrote  to  me  with  a  request 
that  1  should  supply  Prof.  S.  W.  Gn(s.s,  of  Philadelphia,  with  a  tabulate 
statement  of  all  the  cases  of  lateral  and  metlian  lithotomy  performed  oi 
infants  and  boys  up  to  fifleen  yeai-s  of  age  in  the  Wolverhampton  and  StaPi 
fonlsfiire  General  Hospital.  Mr.  Gough,  house  surgeon,  at  some  troubl 
grouj^ied  together  all  these  particular  cases  of  operation  fn)m  the  hospiti 
books,  and  tlie  list  was  forwarded  to  Prof.  Gross  ;  but,  his  lamentcil  death 
soon  afterwards  having  doubtless  prevented  its  publication,  I  feel  that,  aa 
the  record  is  one  of  practical  interest  and  value,  I  ought  no  longer  to  refraJq 
from  making  it  known.* 


>  T.  Vincent  .laclwon,  F.R.CS.  Eng.,  London  Lancet,  August  24,  1889,  p.  867. 

'  When  the  plun  for  this  work  was  under  cuniidemtion,  Prof.  .Samuel  W.  Groo,  oti 

Fhiludelphia,  engaged  to  write  the  article  on  "  Stone."    Ue  manifested  great  interest  in  tbei 
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From  1804  to  1888  inclusive,  of  lateral  lithotomy — there  were  performed — 
On  cuei  &om     1  to   6  years  inclusive,  70  operations,  with  2  deaths. 
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1            "       "       "       8  to  10  years 

l( 

47 

il 

"     2 

"       "       "     11  to  15  years 

11 

13 

It 

"     1 

Median  operations  were  performed — 

1           On  one  case  of  15  years, 

1 

tl 

"     0 

,           ..••<!         11  j-ears, 

1 

11 

"     0 

182         "  "     5      " 

Two  of  the  five,  two  and  three  years  old,  died  of  shock,  one,  nine  years  old,  of  perito- 
1,  ind  one,  fourteen  years  old,  of  secondary  hemorrhage. 
Bvtween    I  and    5  years  there  was  one  death  in  86    cases. 

"  6    "    10    "  "  "        "         23|    " 

"        11     "    16    "  "  "        "  18      " 

mortality  being  between  three  and  four  per  cent," 


After  relating  tlie  method  of  making  up  the  table  ami  sliowing  how  wholly 

*-nist\vorthy  it  is,  Mr.  Jaeksoii  eoneludes  his  remarks  thus  :  "  I  do  not  think 

it  desirable  to  lengthen  this  short  jjujkt  by  eopyiiig  the  lithotomy  tal)le!»  and 

t4»e  ounclusions  whieh  are  to  be  drawn  from  them  whicli  arc  to  be  found  in 

"v-^rious  published  jxipers,  monograjitis,  tfxt-lx)oks,  and  surgical  treatises,  as 

I    vrish  these  observations  t<j  be  considered  a  eonlribiition  to  the  very  im- 

l»ottant  subject  of  perineal  lithotomy  in  male  children  and  boys,  especially 

a-s  at  pres«>nt  the  enipluyment  of  other  ojKTative  methtxls  of  dealing  with 

tbis  particular  surgical  disease,  is  being  strongly  recommended  to  be  adoptetl, 

as  it  were,  to  the  cifacement  of  that  tinie-honore<l  oixration  for  the  removal 

of  stone  from  the  male  bladder, — viz.,  the  great  English  surgeon's  inipruve- 

ttient  of  Fr^re  Jacques'  method." 

The  High  Operation. — Sir  William  MacCormac,  F.R.C.S.,  gives  the 
'♦•llowing  BtatisticB.'  In  fifly-five  recent  foreign  cases  in  children  the  mor- 
tality wat  twenty-three  and  three-firths  jwr  cent.  ;  in  thirty-throe  recent 
British  cases  in  children  there  were  no  deatiis;  and  in  twenty-five  cases  in 
fiiildren  from  the  table  in  Vauder  Veer's  i^iaix'r  in  the  "  Transactions  of  the 
•^Jncrican  Surgical  Asstx'iation"  for  1887  (vol.  v.)  the  mortality  was  eight 
percent.:  i.e.,  in  one  hundred  and  thirteen  ca.ses  in  children  under  fiHeen 
years  of  age  the  mortality  was  ten  and  one-half  per  cent. 

When  we  ctmsider  that  for  this  operation  the  irascs  are  as  yet  selected, 
Woetly  because  they  are  imfitted  for  other  methods,  the  record  is  remarkable, 
Jhal  of  the  British  cases  particularly  so. 

Litbolapaxy. — Keyes,  in  an  article  in  the  "Annual  of  the  Universal 
Medical  Sciences,"  vol.  iii.,  1889,  gives  the  following  figures.  In  Surgeon- 
Major  P.  J.  Freycr's  operations  in  the  Bengal  me<lical  service  sixteen 


*^'ct,«nd  proposed  to  write  an  iirticle  which  should  give  the  results  of  his  own  experience 
•""l  include  statistics  derived  from  hit-  liirge  (■orrespondpncc.  Alter  his  death  Mr«.  Gross 
r^fxi  tl  my  disposal  the  matter  he  had  collected ;  but  it  was  found  iinp<icfibte  to  make 
•"J  utenf  it.  Dr.  William  Hunt  thercufKin  kindly  acceded  to  the  request  to  prepare  the 
•flifl"- -Editoh. 

'  BritUh  Hedical  Joumul,  March  19,  1887. 
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litholnpaxies  on  children  were  performed,  without  a  death.  The  youi^est 
child  was  throe  and  a  half  years  old. 

Dr.  P.  Allen's  four  cases,  all  successful,  aged  respectively  thirteen,  thir- 
teen and  a  half,  fifteen,  and  nineteen,  have  already  l)een  noticed.  Dr. 
Keves  says  these  are  apparently  the  first  of  the  kind  in  this  country. 

H.  H.  Clutton  operated  successfully  on  a  male  infant  of  three  years  in 
St.  Thomas's  Hospital,  London.  He  used  a  No.  5  English  lithotrite  and  a 
No.  9  English  canula. 

E.  Hurry  Fenwick,  of  London,  records  a  successful  case  in  a  male  child 
j;ed  nine.  He  collected  and  tabiilatcil  the  results  in  one  hundred  and  six 
cases  of  the  operation  on  children,  thus : 


Between 

1    and    2y 

ears 

6 

:aaes, 

no  deaths. 

11 

21  Bitd    8 

10 

1* 

u 

S\  nod   4 

18 

1  dcHlh. 

At 

5 

16 

no  deaths. 

Between 

C    and    9 

34 

u 

(1 

10    ntid  15 

27 

(1 

106 


Mortality,  0.9  per  cent 


Surgeon-Major  D.  F.  Keegan,  of  Indore,  records,  witli  tahle,  one  hun- 
dretl  and  fourteen  litholapaxics  in  young  boys,  done  at  the  Indian  Hospital 
by  himself,  Surgeon-Major  Caldeoott,  and  Mr.  Gunputsingh.  There  were 
four  deatlis. 

The  showing  is  remarkable,  even  more  so  than  that  of  the  high  oj)era- 
tiou,  and  cortaiiily  is  eii<x)ni'aging  enough  for  the  advocates  of  the  more 
general  adoption  of  iitholapaxy  in  children. 

In  a<ldition  to  the  above  are  to  be  cited  the  latest  returns  of  Siirgeon- 
^^ajur  P.  J.  Freyor.'     Since  the  sixteen  cases  were  o|Kratixl  uixm,  sixty- 
fuiir  male  children  have  come  under  his  care.     Litluila|)axy  was  perform«l 
in  thirty-three  of  these  with  complete  success.     It  was  tried  in  all  the 
eases,  but  in  twenty-nine  he  found  it  necessary  to  resort  to  lithotomy.    The 
difHculty,  he  says,  is  in  procuring  the  proper-sized  lithotrites.    The  smaller 
he  possessed  up  to  Septeral>er,  1888,  was  a  No.  7.     He  then  received  a 
No.  6  from  Weise,  and  since  then  he  has  performed  Bigelow's  oix?ration  iti 
(wclve  out  of  thirtci-n  cases.     He  says  he  has  now  j)crformc<l  forty-nine 
litholapavies  in  nude  cliildiiii  and  three  in  female  children,  without  a  death.- 
He  naturally  thinks  that  litholajiaxy  will  practically  replace  lithotomy  i 
cliildren.     The  average  weight  of  the  stones  in  the  children  was  one  han-^ 
dred  and  twelve  grains. 

The  skill  and  enteqirise  of  the  surgeons  of  the  East,  together  with  theidi 
abundant  opjiortuuities,  give  their  experience  great  value.  If  instniment^^ 
of  the  propi'r  size  and  strength  for  children  are  the  important  requi«ii 
they  will  soon  be  forthcoming. 


'  British  Medical  Journal,  October  12,  1889. 
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It  has  often  seemed  curious  to  the  writer  that  the  recent  improve- 

jnents  in  stone  operations  should  have  originated  in  places  whei-e  stone 

Itself  is  by  no  means  a  common  disease.     Comparatively  few  cases  are 

operated  upon  in  tlie  northeastern  cities  of  the  United  States,  and  most  of 

these  come  from  a  distance.     Lithotomy  upon  a  New  Englander  usetl  to  be 

spolicn  of  as  quite  an  event  in  suqrery. 

Ojnclcsions  A3  TO  OPEUATioNs. — From  the  foi-egoing  the  writer  is 
of    *'he  opinion : 

1st.  That  Iniei-al  Uihotomy  and  viediaii  jycrincnl  lUkotomy  still  hold  and 
likely  to  hold  the  fiiist  place  in  the  niiiuls  of  most  surgeons  of  this  day 
for  tlie  relief  of  male  children  from  stoue  in  the  bladder. 

2(1.  That  the  high  opvndlon  is  advisable  in  Ixiys  in  selected  cases  of 
■very  large  stones,  or  for  some  other  particular  reason  in  the  especial  case. 
la  girls  where  even  a  moderately  large  stone  is  too  hard  for  the  lithotrite, 
this  operation  should  be  performed. 

3d.  Lithohtpoi-y,  admirably  adupte<l  for  girls,  is  still  on  trial  for  boys. 
There  is  not  yet  enough  evidence  in  its  favor  to  justify  one  in  saying  that 
it  will  largely  replace  perineal  lithotomy  and  so  take  the  first  place  in  the 
list,  but,  from  what  has  just  been  quoted  of  Freyer's  experience,  it  looks 
veiy  like  it  indeed. 


PREVENTION  OF  STONE  IN  CHILDREN. 

As  we  have  seen,  most  of  the  patients  are  from  the  poorer  classes,  and 
We  the  subjects  of  ignorance  and  unfavorable  surroundings.  If  the  cases 
Were  recognizcnl  in  the  early  formative  stage,  much  might  be  done  by  the 
use  of  proper  diet  and  diluents  to  work  a  cure.  It  seems  to  the  writer  that 
"1  tliis  stage  the  deleterious  material  might  actually  be  washed  frf)m  the 
kidneys.  The  mothei"'s  tnilk,  the  most  fitting,  and  a  iiroixM-ly-dihitcd  cow's- 
"lillc  diet,  are  often  wanting.  Instead  of  these,  all  sorts  of  artificiid  and 
often  inappropriate  substitutes  are  given.  Not  only  among  the  ignorant, 
•'**t  even  among  those  who  ought  to  know  better,  the  last  thing  tfiat  occurs 
•**  them  is  to  give  a  child  a  drink  of  water.  E.xpensive  mineral  waters  are 
not  required,  fur  the  most  noted  waters  in  the  treatment  of  stone  seem  to 
''^^e  purity  as  their  chief  recommendation.  Plenty  of  milk  and  plenty  of 
^'*t<ir,  therefore,  should  be  given  to  an  infant  having  any  tendency  to  stone. 
'^'tiumcision  will  help  in  cases  where  the  condition  of  the  prepuce  intcr- 
'^^^e8  with  free  outlet.  Beyond  attention  to  clothing  and  to  other  general 
'hygienic  requirements,  the  writer  has  nothing  further  to  suggest. 

PROSTATIC,   URETHRAL,   AND   PREPUTIAL   CALCULI. 

Prmtatic  stone  is  very  uncommon  in  children.  A  case  is  related  by 
Ebcl  which  occurrwl  in  a  l>oy  of  three  years.  As  the  prostate  gland  at 
that  age  is  nidimentary,  it  was  probably  a  case  of  local  infanrtion  at  that 
fwint,  just  as  infarctions  (x-cur  in  the  kidneys,  and  the  stone,  which  wa.s  not 
removed  until  after  six  years,  kept  its  place  and  grew,  as  development  of 
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perineal  litliotomy  would  be  the  right 

of  a  stune  in  this  position,  should 

tbe  bladder  tail.     If  dislodged,  tlic  c»«! 

or  lithotom}-.    A  verj'  extraordinary 

BH^fht  require  the  hi^rh  o])eratiou. 

form  in  the  dilate<l  follicles,  the  fossa 

are  due  to  the  escape  of  small  stones 

itly  fragments  after  lithotrity  lodge  ia 

Moncs  are  found  in  pouches  formed  bjr 

existing  naturally ;  but  such  eases  as  these 

children. 

made  by  the  sound  or  a  blunt  prf)lie,  the 

Moved  towartls  the  meatus  by  gentle  manip- 

by  the  forceps  or  a  wire  loop,  it  is  the  best 

■Ma  tke  bladder  and  then  ciush  it.     If  it  is  very 

^^  k«ve  to  be  incised,  but,  if  jxissible  to  avoid  it, 

»  tmet  Davicularis  and  the  scrotum,  as  most  obeti- 

Wanads  behind  the  scrotum  near  the  membraaoua 


I 
I 


children  or  in  adults  are  not  common  in  thia 
lii  to  be  so  in  China.  Small  stones  may  pase  from 
kaaeMas  and  he  held,  owing  to  the  preputial  opening 

'  ia  children  is  calcified  smegma  which  eollccts  about 

buried  beneath  the  membrane  in  cases  of  phi- 

fK«  rise  to  8ymj)tomH  precisely  like  those  of  stone. 

«}«-a\-8  to  rely  upon  the  operation  of  circumcision 

•irenmcision  is  the  thing  to  do.     Alwavs 

the  c^ration,  for  just  the  state  of  things  exists 

wt  «•  f«j:»  598  to  favor  the  formation  of  stone  in  the 

i  iktB  expcricavc.     A  lud  was  circumcised,  as  all  his  aym})- 

t»  h»  very  bad  phimosis  and  hanl  smegma.     He 

iMTing  tlie  table.     He  was  only  jiartially  relieved. 

•(\.  and  OQ  sounding  I  found  there  was  a  large  stone  ■ 

■aft  Imb,  and  he  rceovore<l  i)erfeetly. 

rfitions  nicntionwl,  circumcision  and  the  thorough 
objeoto  constitute  the  radical  treatment 
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GENERAL  OBSERVATIONS. 
Few  cas<?s  of  deformity  more  earnestly  demand  the  thorough  and  con- 
ntious  consideration  of  the  surgeon  than  do  thosie  affecting  the  genito- 
inar\'  organs.     Even  disfigurements  of  the  faw,  though  more  apjmreut  to 
•J«f  public,  are  not  more  jxjtent  in  their  effwt  upon  the  possessor. 

The  reason  is  obvious.     The  mental  iuHueuces  eontrolling  and  govem- 

>r»gtbe  genital  function  are  of  the  most  subtle  and  |)cculiar  eliaraeter,  and 

"-•^  consequently  more  prone  to  al)erration.     A  degree  of  deformity  which 

^*"<>nld  be  simply  an  annoyance  if  situated  on  some  other  portion  of  the 

dy  becomes  when  a'wwiatetl  with  the  genitalia  so  mind-absorbing  that 

•  individual  is  rendered  morbidly  sensitive  and  at  times  becomes  almost 

Kiial  monomaniac. 

Relief,  therefore,  from  wliat  may  Ik?  but  a  blemish  becomes  at  times 
•»^i|)enitive  for  its  psychical  elft.-ct.'  This  psychical  element  will  have  much 
*o  do  with  the  question  of 

Time  for  Opemlion. — Unless  there  is  some  interference  with  the  neces- 
itj-  functions  of  life,  or  some  resultant  retardation  of  development,  it  is  not 
Ivisablc  to  adojjt  operative  measures  of  relief  until  the  child  has  }Mis8cd 
'>c  dangers  of  the  first  three  years  of  life.  By  six,  however,  his  conipinions 
'•U  begin  to  annoy  him  by  unkind  remarks,  and  by  the  age  of  piilK>rty  he 
*»ay  liecome  morbidly  nnh:ip])y.  From  tiiree  to  six,  moreover,  the  diild'a 
'*^liug  powers  are  active,  and  the  nccessarj'  time  required  for  wrtain 
^^•tH'rations  is  unimportant.  This  age,  therefore,  is  the  one  to  be  selected,  as 
^^    »-iile. 

At  the  marriageable  age  many  who  have  hitherto  shnmk  fnim  exjwsure 
^*'«  II  apply  to  the  surgeon  for  relief,  and  in  niiiny  instances  I  luive  found 
'*-«»at  it  has  ijcen  by  the  injudicious  advice  of  their  physician  that  they  have 
^^■"a.itcd  "  until  they  were  older." 

'  I  have  neen  >  m«n  volunUrily  debnr  himself  from  mftiriajfo  and  almost  from  society 
**•*   •eomnt  nf  n  timpic  hydwx-ele;  nnd  thi-ro  lire  muny  inpstanccs  where  lives  have  been 
*^»*d«r»*d  lonely  and  miserable  by  an  exaggerated  estimalo  of  diitability  or  defect. 
"  083 
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Mannage. — When  the  obstacle  to  marriage  is  iusiirntountablc,  as  in  the 
aljscnt-e  of  the  iitei-us  or  the  jK-nis  or  other  essential  organ,  the  physiciaa 
sliould  give  tarefnl  instnietion  to  the  jmreuts,  iu  onler  that  an  early  guard 
be  niaiutiiiue<l.  I  Itave  seen  most  distressing  results  where  it  has  beenl 
imjierative  to  check  an  alliance  after  all  arraiigi-nK'nti?  had  l>een  completed.* 
This  (juestion  will  be  still  further  considered  under  the  head  of  spurioufl 
herniaphrodism.  i 

Degradation. — Another  morbid  direction  in  which  the  aberration  of  a 
genitally-deformc<l  individual  may  tend  will  ix'  tliat  of  degradation,  pro- 
vided the  nialforniatiou  be  disgusting  to  himself  and  to  his  neighlwrs,  aa 
in  exstrophy  or  extreme  hypospadia.  Feeling  that  he  is  shunned  and  re- 
viled, the  downwanl  steps  become  easy,  or  the  mind  receives  a  sc.xual  lient 
and  self-pollution  or  utinatura!  relations  l)ecnme  the  habit  of  life. 

This  cause  alone  is  sufficient  to  deter  a  wise  physician  from  delaying 
beyond  five  years  of  age  any  fiirm  of  operation  that  promises  u  reasonable 
hope  of  improvement.  Too  often  the  sad  results  have  Wvn  pnidnced  by 
an  ignorant  or  procrastinating  physician  who  has  been  lacking  in  th<[| 
j>atience  or  in  the  skill  that  is  so  often  retjuired.  I 

Tlie  laity  are  excusable  to  a  certain  degree  in  their  neglect  of  condition^ 
that  are  not  jmin-pnxlucing,  but  it  is  incumbent  on  the  profession  to  educate 
the  pofiple  not  only  in  this  class  of  cases  but  also  in  all  other  deformities  of; 
the  Ixtdy,  since  success  in  life  is  dejK'ndent  in  a  lai^^e  degit'C  ujwn  the  Te4 
movnl  of  every  hinderance  to  pliysical  and  mental  develnpnicnt.  ! 

Evciy  orthopittlic  surgeon  is  comjH-lhd  to  spend  mouths  in  the  correct 
tion  of  bony  defonnities  in  large  childtvn  and  in  adidts,  which  at  birthi 
were  but  slight  miilformatious.  Frt>([ucntly  these  exaggerated  cimditionl 
are  due  to  the  "let-alone"  policy  of  the  physician,  who  should  have  knowij 
that  the  early  weeks  of  life,  while  the  parts  were  soft  and  pliable,  were  of 
tlie  most  vital  imjiortaoce  for  c«tn'ective  iiurjwses.  | 

In  genital  deformations  there  is  sometimes  an  excuse  for  waiting  one  ai 
two  years,  but  there  can  \*c  none  for  delay  licyond  five,  if  progressive  surj 
gerj'  otters  any  hope  whatsoever  for  improv 

When  the  absolutely  essential  oi^ns 
the  malformation  is  so  great  as  to  preclude  the  jvossiijiiity  ot  tiic  pn 
of  children,  it  is  good  snrgeiT  tfj  unsex  the  jjatient,  be  it  either  a  male  or  i 
female,  before  it  reaches  the  age  of  ten.  I 

Ijaparofomists  remove  the  ovaries  for  far  less  jiotential  reasons,  andj 
judging  both  from  animals  and  from  the  histury  of  the  eunuchs  of  tM 
past,  the  individual  thus  pnjduccd  would  bo  a  more  useful  member  of 

'  Only  n  few  yenrs  since,  T  saw  a  younjr  lady  upnn  the  very  vcrere  of  marriHGre,  in  wb'ini 
there  wiis  n^  traoo  of  a  ul<'rus,  and  the  vaginii  was  but  a  ►liijht  cul-tle-»no.  Vnf<)rtur\»tj'l;rJ 
•he  hud  bi-cn  {ilftred  in  this  uiihn|>py  p<»iti<>n  by  an  ignnmnt  physician,  who,  unawarl 
of  the  al)wnce  of  the  utorus,  had  pMt'e»uii'd  to  form  a  vagina  for  her,  but  had  really  lai^ 
open  her  urethm  to  the  base  of  the  bladder,  leaving  her  with  the  urine  constantly  dribbling 
into  a  rudimentary  vai;ina. 


Dcyonu  nve,  ii  progressive  surt 
vemcnt  of  the  cfjndition. 
I  of  ehild-ljearing  are  absent,  at 

■  the  ivrissibility  of  the  prodiu-tioi 
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^Mciety,  and  would  also  be  saved  the  degradation  that  so  ofVen  is  assoeiated 

■•ritii  the  malformation.     If  this  ojxTation  is  done  at  an  early  age,  great 

SjKJiefit  will  be  obtained  in  this  direction,  and  under  the  circiim»tauces  the 

M^m  of  sexual  desire  will  prove  a  blessing,  as  the  psychical  result  of  the 

^:3cfect  will  be  lt«8  depressing,  and  may  prevent  artual  insanity. 

Occasionally  rejwrts  are  seen  in   both  medical  and  popular  journals 

iting  the  connection  between  iIl-<levclop«i  genital  organs  and  congenitally 

leficient  or  removed  tonsils.     While  such  coincidences  are  not  infrequent, 

when  we  take  into  account  the  far  larger  number  of  jiersons  wh()se 

Is  have  been  excised  and  yet  the  individuals  have  reraainctl  abundantly 

He,  we  can  hardly  consider  that  the  relation  has  been  established. 

In  Zanzilwr  all   boys  have  their  tonsils  excised  before  puberty,  Init 

rophy  of  the  testicles  is  quite  unknown,  aud  procreative  power  is  certainly 

<A  deficient.' 

ABSENT  OR   DIMINUTIVE   PENIS. 

The  penis  is  rarely  entirely  missing,  except  when  other  serious  dcformi- 
are  present.  Some  years  since,  I  saw  a  still-born  child  in  which  there 
"^wrere  neither  genitalia,  arms, 
KYor  1^ ;  and  similar  cases 
^re  occasionally  reported,* 
"tb*  infants  ordinarily  dying 
iaa  a  few  days. 

An  apparently  absent 
l^enis  is  often  found  to  lie 
only  a  greatly  diminished 
or)pm,  as  in  spurious  her- 
"napliroditcs  (Fig.  1),  or  it 
»«  ronoealcd  beneath  the  in- 
tegumentary folds  of  a  flefl 
•crotum,  or  the  scrotum  is 
P«v»nt  and  the  jienis  buried 
'*•  the  fat  of  the  mons,  where 
*t   can  be  distinguished  as  a 

•«nall  firm  cylinder.  A  few  years  since,  I  saw  a  penis  thus  buried  that 
■"•^ijuired  two  or  three  ojwrations  before  it  was  proprly  liberated  and 
^*«hioned. 

Sometimes  urine  is  found  issuing  from  an  orifice  at  the  lower  portion  of 
•*«;■  abdomen,  in  which  ease  diligent  search  will  disclose  a  conwaled  penis. 
Occasionally  the  penis  is  absent  and  the  scrotum  present.*     In  such 


Fio.  1. 


'  Tmn*.  Clin.  Soc.  London,  1887,  xx.  10;   Brit.  >fwl.  Jour.,  1881,  p.  193. 
'Brit.  Med.  Jour.,  1879,  ii.,  Pilhi6;  Amer.  Jour.  Med.  Sci.,  Uii.  418;  Amer.  Jour. 
^y^«t*»-,  xiv.  S»4;  Edin.  Med.  Jour.,  xviii.  415;    ib.,  xvi.,  Dvmcnn ;  Lancet,  1879,  i.  874; 
•*Sy'»  Legal  Medicine,  Absence  of  Gcnitulia  ;  St.  Louis  Med.  and  Surg.  Jour.,  1885,  xlviii. 


'  Brit  Med.  Jour.,  February  28,  1889,  409. 
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vr  bave  been  occasioned  by  an  imperfect  fusion  of  the] 
I  aDterior  or  uro-gc nital  [K)rtion  nud  the  p<')stori<)r  or  nnal 
a  broken  or  bridged  ojnditiou  of  this  cloacal  wall. 
:  doaare  would  not  only  give  rise  to  absence  of  the  penia 
from  non-apixMrancc  of  the  genital  emi- 
nence, but  might  also  misguide  the  urethra 
so  that  its  orifice  would  be  in  the  rectum 
or  in  some  fold  of  skin. 

In  one  case  both  }>enis  and  anus  were 
absent,  the  lieccs  returning  by  the  mouth 
for  forty  years.' 

Sometimes  the  body  of  the  penis  is 
excessively  short  and  only  the  glans  aj>- 
pears.  (Fig.  2.)  In  very  fat  cliildreu, 
where  a  diminutive  i>enis  is  hidden  by  a, 
firm  and  coutracti'd  prepuce,  the  surgeoa 
will  often  be  consulted  in  regard  to  this 
condition. 
TW  tarly  release  of  the  plans,  as  desfril)ed  under  Phimosis,  p.  641, 
vQI  Mcmlly  result  in  the  development  of  the  organ.  When  tlie  penis  is 
WrivU  iu  the  scrotum  or  raons,  it  should  be  liberated  by  an  incision,  and  an 
utary  covering  provided  by  flaps  taken  from  the  most  available 
iug  skin.  I 

ABSENCE   OF  THE  SCROTUM.  j 

Tka  scrotum  is  frequently  altered  in  shape  from  cleavage  and  other; 
but  it  is  seldom  entirely  absent  except  when  multijile  deformities 
^Ojiil,  I  have  seen  one  case  in  a  still-born  child  vvliere  neither  scrotum, 
mm)*,  vnlva,  nor  anus  existed  ;  and  a  rase  is  rtportetl  in  which  the  left  half 
\>f  ih**  jK'mtum  containing  one  testicle  was  present,  but  there  was  no  poucl| 
1  WH>  lht<  right  side,  the  right  testicle  l>cing  eonceidi'd  in  the  canal,  withoul 
jiio  v>n>xi!<tent  hernia.  | 

The  concealment  of  the  testicle  in  a  fold  of  skin  and  its  non-dcscenf 
'lidism  or  cryptorchidi.sni)  are,  of  course,  fre(|uent  conditions,  aiMl 

^^ ilsi'where  discussed.      In    hyiwspadic  conditions  the   scrotum   14 

i^Hi)clinu>s  scarcely  distinguishable.     (iSee  Fig.  14.) 


4 


WEBBED   PENIS. 

In  liyjKispadic  or  other  deformities  of  the  genital  organs  tlie  penis  ii 
MUlM^inics  bound  down  by  a  band  of  integument  to  the  scrotum  below*  or 
U  attache*!  to  the  pn1)c8  alxn-c,  in  which  condition  it  is  said  to  be  teebbed, 
Th«  organ  in  such  cases  is  usually  diminutive,  and  unless  care  is  used  in, 


•  Apnew'B  Snrppry,  ii.  613- 

•  Brit.  Med.  Jour.,  September  6,  1879,  p.  727,  Pick. 
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c^iagnoeis  an  error  in  sex  may  1^  mode'     Sometimes  the  penis  and  testicles 
seem  to  be  enclosed  in  a  common  pom-li.' 

Treatment. — The  restruining  hand  should  be  divided  by  an  incision 

vspoD  each  side,  so  as  to  yield  sufficient  flap  for  an  integumentary  covering 

^«.'rthe  penis.     The  movable  skin  of  the  n-gion  will  jK'rmit  ca.sy  dostiro  of 

^tic  gnp  in  the  scrotum.     The  operation  sliould  be  jwrformed  thoroughly 

ptically. 


CONGENITAL    OCCLUSION    OB  STRICTURE   OF   THE  URETHRA,   OR 
IMPERFORATE    URETHRA. 

Tlic  meatus  of  the  urethra  is  not  nnfrt'«iiiently  closed  by  a  simple  mem- 

l:»iaDe, — atresia  urethnc.     Partial  or  complete  obstruction  of  the  eaual  by  a 

ogenital  or  an  acquired  Iwud  of  tissue  may  also  occur  at  any  portion  of  its 

tent.'     Again,  the  closure  may  be  (x«isiouetl  by  collaijse  of  the  tul>c  from 

hyposixidic  opening  j)ostcriorly,  as  in  Ashhurst's  case.*    Sometimes  the 

rails  seem  agglutinate!  through  the  entire  length  *  at  birth,  or  the  corpus 

^spongiosum  is  absent,"  even  vvlien  the  penis  is  of  considerable  size. 

If  the  stricture  is  within  a  few  lines  of  the  meatus,  the  stream  of  urine 
ij»   greatly  scattered  and  broken.^ 
I  Treatment. — If  the  olistruction  is  at  the  meatus,  a  simple  incision,  with 

^»»ti  l>se<]ucnt  dilatation,  will  suffice.     Dee{)er  in  the  tube,  forceil  but  careful 
^Beak.tbeterization  or  internal  urethrotomy  will  best  succecil. 
^^ft  Id  a  case  of  considerable  absence  of  the  female  urethra,  pressure  may  be 

™»ade  beni-ath  the  pubes  by  a  dumb-bell-shaiied  instrument,*  in  oixier  to 
'■"Ptain  the  urine. 

CONGENITAL  CYSTS  OF  THE   PENIS. 

This  vice  of  development  is  rare.  The  pouch  may  connect  with  the 
T<ethra,  aa  in  Anger's  case,*  or  it  may  be  separate.'"  In  the  former  case 
't  should  be  excised,  and  the  opening  ciciswl  by  (]uille<l  sutures.  In  the 
fitter  case  incision  and  jiacking,  to  promote  healing  by  granulation,  would 
^  advisable. 

Congenital  cyst  of  the  prepnoe  is  also  occasionally  met  with  in  infants, 
■•^xdaion  with  scissors  or  knife  is  usually  easy. 


'  Canodtt  Lancet,  Toronto,  18R3-84,  xvi.  134. 
'  Brie  Med.  Jour.,  1882,  i.  398,  696. 
» n.id..  1887.  618. 

•  Amer.  Jour.  Obstct.,  ix.  604. 

•  Brit.  Mfd.  Jour.,  1885,  i.  17  ;  Cincinnati  Obstct.  Gazette,  1880,  p.  67. 

•  Mt-d.  and  Sure.  Reporter,  Phila.,  1888,  xlix.  586;  Journal  of  Cutaneous  and  Venereal 
New  York,  1888,  iii.  8. 

«  DanieU,  Texas  Journal,  1886,  p.  855 ;  College  and  Clinical  Record,  Philadelphia, 
',  Tii.  10. 

I  •  Atner.  Jour.  Obttet.,  v.  147. 

^  •  International  Encyclopa>diB  of  Surgery,  A«hhur«t,  vol.  vl.  p.  486,  1886. 

.^,^_        "London  Lancet,  1884,  ii.  778;   Trans.  Clin.  Soc.  London,  1886,  six.  825;  Traits 
L      "^^^tique  de>  Haladiea  de«  Nuuvcaux-nte,  1867,  641. 
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■MKGATED,  CONTRACTED  PREPUCE,  OB 
nOKOSIS. 

■i  contraction  of  the  prepuce  are  two  distinct 

coexist. 

present  at  birth,  as  a  coutinuatioa  of  the 

occasioned  simply  by  a  failure  of  the 

tly  to  oindense  or  Iiarden.      I)nrinfr  the 

IB  i>  so  slight  that  it  can  be  separated  with 

i  BBV  become  quite  firm,  as  a  result  of  slight 

(ft;iuoi,  "  I  bind"),  rarely  exists  at  birth,, 
ry  condensation  of  preputial  tissaokl 
m  oi^inarily  a  later  result.     (Fig.  .3.)     M'hen  an 
■^  to  retract  an  adherent  foreskin  the  orJfi<«  will 
I  it!t  almost  pin-hole  in  size,  but  aAer  a  moment's 
iS^t  rigidity  of  the  i>enis  will  occur,  and  sooa 
IS  will  appear, 
b  jast  behind  this  or  at  stjme  ]K)int  in  tlie  circam- 
»  ffaas  will  be  found  the  line  of  adheinon.     In 
mm  it  may  be  impossible  to  rxp>s<'  the  glans,  but 
Innble  in  a  (iir  larger  projKirtion  of  rases  than 
«f]Mretit  at  first  sight.     I  have  shown  in  other 
vcnsily  this  is  8etnre<l  by  ptitient  manipulation.* 
pnqputiJ  tends  by  pressui-e  upon  the  glans  to  d^vjirf 
adhesion    netwssitates   the   awumulation    of 
vUdl  may  Imnlen  and  act  as  a  foreign  Ixxly. 
IK  H«rvou8  Disturbances  ft-om  Genital  Irritation. 
thr  ctwlit  of  prominently  bringing  Ix-fore  the  profc<i- 
Agtarinnces  due  to  the  irritation  of  retained  smqrnia 
«f  •  eoBtracted  foreskin  upon  the  bsilanitic  structure. 
with  hifl  usual  vigor,  cirfunicision  Ixn-ame  the  cure 
with  rash  and  unthinking  practitioners,  until 
«Mai^HlMto"rallahalt."'  ': 

^BMte  what  has  lioen  written  upon  this  subject  would  fillj 
ll  jl  BOW  %Trj'  generally  concedi'd  (1)  that  genital  irritation 
ffftmaiof  %-arious  reflex  nervous,  choreic,  or  paretic  eondi- 
^  d»  mnoval  of  this  condition  by  the  various  means  hen-> 
tvAWMBtly  curative,  and  is  almost  always  beneficial. 


^  IMtakMi  MM.  lii-  886 ;   Philn.  Med.  snd  Suty.  Reporter,  July  24 

fj^.  fWk.  M<4.Tini<M,  June  3U,  1883;   Tmus.  Ninth  latemat.  Mtd. 

__        *    M(tT.  wL  «».  P- «8. 

\  -A  V«— — t.  Mrd  CongWM,  Wathinpton,  1887,  vol.  iii.  p.  4fi2. 
^.  j),^  jua*  W,  1883  i  New  York  Med.  Timet,  September,  1884. 
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I  Neuroses  dejiendent  upon  reflected  irritation  from  stomach,  eye,  nose, 
ntenis,  etc.,  are  fre<]upnt.  The  genital  nerves  arc  oonfessedlr  the  most  sen- 
sitive of  any  in  the  IxkW,  and  both  tlie  anatomical '  and  the  physiological 
explanations  of  reflected  results  are  simple. 

The  most  common  of  these  results  are  inro<")n:linate  and  choreic  move- 
ments of  the  limbs,  i)aix>sis,  fwlile  nnisciilar  action,  nialimtritiou,  convul- 
sions, epilepsy,  dysuria,  noi'tiirnai  incoulineuce,  prolapse  of  tlie  re<;tinu,  and 
hernia.  Symptoms  resembling  those  of  stone  in  the  bladder  are  not  un- 
common, and  liip-disease,'  spinal  (sirie.s,  and  l)OW-logs  have  Ijcen  attributed 
to  this  «iuse.  In  the  latter  cases  the  result  can  bo  thus  referable  only 
through  the  influence  ujwn  general  nutrition." 

In  voung  infants  many  ras(>s  of  restlessness  at  night,  of  defective  nutri- 
tion, and  of  malassimilation  have  Iwen  greatly  Ix'nefited  by  attention  to 
►he  genital  organs,  atid  the  puny,  irritable,  wakeful  boy  has  been  rendered 
^Inmp  and  hajipy  by  simply  giving  him  a  clean,  cxposable  glans  |x>nis. 

Even  when  the  amount  of  retained  smegma  is  not  large  the  nnclean- 
liness  of  the  parts  will  often  «>t  up  severe  vesical  irritation,  and  is  also 
conducive  to  priapism  aiul  masturbation. 

Occasionally  the  loas  of  nuiscidar  power  does  not  involve  all  the  mus- 
cles of  the  lower  extremities,  but  only  one  group,  thus  simulating  elul>-foot 
or  other  deformity.* 

Another  reflex  symptom  recently  note<l  is  epistaxis,*  probably  due  to 

*he  relation  existing  l>etween  the  genital  organs  and  the  varicose  venous 

plexuses  of  the  nasal  mucous  membrane,  which  closely  resemble  erectile 

tissue,  as  demonstrated  by  Isehwell,  Elsherg,  and  others.     In  liuver  animals 

t-his  ass<x-iation  may  be  even  more  intimate.     Reflex  cough  and  convulsions 

^re  common.* 

Xo  physician  is  justified  in  overliKiking  this  causal  element  of  disease, 
£incl  in  every  obscure  ease  a  careful  investigation  of  the  state  of  the  genital 
organs  shr>uld  !«  institutwl :  in  fact,  it  wouhl  Ik*  the  jMirt  of  ivistlom  to 
aa«ccrtain  in  every  male  child  the  fact  that  the  prepuce  and  the  glans  are 
^3cpanil>le.  If  family  |)ractitione"s  would  gentlv  separate  the  delicate  adlie- 
^ons  in  all  young  male  l)a!)ies,  a  vast  amount  of  good  would  result. 

Acquired  phimosis  is  fouiul  in  large  boys,  from  l>alanitis  or  other 
inflanunatory  troubli-s,  esiK-cially  gonorrlireal. 

Diagrnosis  and  Progrnosis. — A  diagnosis  of  the  actual  condition  i.s 
Tiisually  easily  made,  but  upon  its  degree  will  dejxnd  the  question  of  treat>- 
ment.  The  method  of  testing  the  exposure  of  the  glans  has  been  already 
<ie3cril)ed. 


I 


,471. 


'  Trans.  Ninth  InUTTiat.  Med.  ConirreM,  Washington,  1887,  vol.  ii 

•  Burwell,  Disfnse«  of  .JninLs  2d  e*l.,  1881,  289. 

»  New  York  Medical  AVtrni't,  July,  1888  ;  Rev.  MM.  de  la  Suisse  Romande,  1888. 

•  .\gnew's  Surgon-,  1st  i-d..  ml.  ii.  p.  427. 

»  Archives  of  Ppdintrics.  November,  1888 ;  Rev.  Mens,  dea  Mai.  de  I'Enf.,  June,  1888. 

•  Lancet,  April  27.  1889,  p.  836, 
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The  diagnosis  of  the  relation  of  the  geaital  irritation  to  the  reflex 
Bymptonis  wlien  they  are  present  will,  however,  require  careful  study.  lu 
general  tenus,  if  tlie  eontractiou  is  great,  tiie  adiiesiou  firm,  the  accumula- 
tions of  sm^raa  large  aud  hard,  and  the  orifice  of  the  urethra  very  sensi- 
tive, it  is  quite  probable  that  these  conditions  bear  a  causal  relation  to  tlie 
reflex  symptoms. 

Even  when  these  conditions  are  present,  however,  it  must  be  remem- 
Ijered  that  they  may  be  but  one  factor  in  the  case,  and  that  other  causes 
must  be  earnestly  sought.     Too  fiwpiently  a  serious  brain  or  spinal  lesion 
has  l)een  overlooked  simply  because  the  boy  had  an  adherent  prepuce,  the  \ 
practitioner  apparently  forgetting  that  nearly  all  boys  have  this  condition 

To  promise  an  immediate  gain  iu  muscular  p<jwcr  when  feeble  action  is 
due  to  deficient  central  ncrve-cells  is  but  to  lose  the  confidence  of  the  patient 
and  bring  discredit  upon  the  ojieratiou.  While  such  feeble  or  idiotic  chil- 
dren Hhouid  be  given  the  benefit  of  the  doubt,  that  genital  irritation  might 
Iw  an  clement  in  tlie  prodiictitm  of  their  condition,  yet  the  pwguosis  should ' 
be  guarded  and  central  causes  should  be  thoroughly  investigated  and  treated,  j 

While,  therefore,  a  freely-moving  prepuce  or  an  uncovered  glans  should 
be  sccuixhI  in  eeerif  ea«e  where  reflex  si/inploiiw  arine,  yet  the  progn«.isis  should  j 
be  varied  a«»rdiug  to  the  othfir  existing  conditions,  | 

In  girls  with  irritation  or  hypcra'sthetiia  of  clitoris  or  nymplue,  incoor- 
dinate movements  are  sometimes  seen,  but  the  prognosis  of  recovery  after  j 
sejMiration  of  adhesions  is  not  so  favorable.  | 

Selection  of  Operation. — In  deciding  upcm  the  method  of  relief  iOi 
any  ease,  the  surgeon  must  clearly  differentiate  the  two  classes  of  cases, —  ii 
i.e.,  tho.se  of  od/icninn  and  those  of  vaiitritvtlon.  He  must  also  settle  clearly ' 
in  his  own  mind  the  desirability  of  a  covered  or  of  an  uncovered  glana.  ^ 
To  attain  to  the  normal  rtaudartl  is  to  secure  a  prepuce  moving  freely  orer  n\ 
health y  (/hi im.  The  foreskin  is  intended  to  protect  the  head  of  the  orgau 
during  the  years  when  the  penis  is  but  a  portion  of  the  urinary-  ap)iaratus,| 
and  later  by  its  friction  over  the  sensitive  corona  to  enhance  tlie  ejaculatory 
orgasm. 

If  removed  earlier  than  intended,  a  progressive  sclerosis  or  hardening  of 
the  glans  occurs,  and  the  evils  of  contractt>d  meatus,  balanitis,  etc,  follow, 
as  jwintetl  out  by  Otis,  Mastin,  and  others.' 

I  have  failed  to  find  any  statistics  proving  that  the  circumcised  tnasr-' 
turbate  less  frecpiently  or  are  more  virtuous  than  others,  and  the  exposure 
of  the  tender  skin  to  friction  of  clothing,  etc.,  tends  to  keep  up  a  state  of  I 
abnormal  excitement  during  the  early  years  of  life.  I 

The  sulcus  after  circumcision  is  no  more  cleanlv  than  the  one  that  isi 


daily  washetl,  and  such  washings  should  be  always  insisted  upon  in  theca^e 
of  children.  AVhon  carefully  done  by  the  mother,  and  not  by  the  nurse,  it 
occasions  no  excitement,  and  is  the  best  of  preventives  against  masturliation 
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mai  priapism.  It  is  as  iiuix>rtaiit  to  be  continued  through  life  as  is  the 
irashing  of  face  or  hands,  and  after  a  few  days'  practice  no  more  excltcnifnt 
is  aroused  even  in  adults  tlian  In*  tlie  liandiing  of  the  organ  in  urination. 
Jf  oommeuoed  in  youth  it  is  lo(.)kcd  upou  as  an  ordinary  act  of  I'loanli- 
aod  will  prove  most  hygienic.  Even  if  it  were  the  duty  of  the  sur- 
9B,  as  some  operators  all^e,  to  prepare  Iwiys  for  future  vile  intoi-cuurse, 
au  individual  is  no  more  free  from  <lauger  uf  contagion  tiian  the  one 
-«^ho  has  thoroughly  cleansed  his  exposable  glaiis,  since  cicatricial  tissue  is 
lys  the  tissue  that  is  the  least  resistant  to  infection.  It  is  for  tiiis 
on  that  the  prepuce  should  l)e  retaine<I  whenever  it  van  be  made  freely 
lovable,  since  when  cleanly  it  is  of  great  advantage  to  the  individual. 
Its  removal  is  a  mutilation.  It  is  idle  to  argue  tliat  Ix^'siusc  imposed  in 
-C^e  Mosaic  law  it  is  therefore  hygienic.  Circumcision  was  institute*]  solely 
^KS  a  religious  rite  long  before  the  time  of  Moses,  and  was  intended  to  mark 
«1  istinctively  "  the  peculiar  jK^ple."  Its  adoption  by  other  nations  may  very 
^:»XT)hably  have  been  in  the  hope  of  set^uring  the  blessings  that  were  poured 
oo  bountifully  ujiou  tliis  ixtiplc  by  Jehovah.  Such  mutiiatious  were  not 
•J  XDcommon  among  iMirbarons  tribes,  and,  as  this  mark  was  the  only  visil)le 
I  of  difference,  superstition  could  have  easily  induced  tjjousands  to  suIh 
to  its  practice.  In  this  manner  the  practice  may  have  extended  to 
^widely  remote  people. 

Whene\'er  possible  to  "strip"  the  glans  and  secure  a  freely  movable 
p»»>epuce,  it  should  be  the  operation  ctiosen,  since  of  two  ojwrations  cfjually 
e^kicient  the  simpler  one  should  be  selectwl.  In  new-born  children  this 
i*»«<hod  is  nearly  always  feasible,  and  in  a  large  projwrtion  of  all  young 
•^i^ildrcn  it  will  be  found  an  easy  one.  As  a  rule,  this  separation  is  accom- 
plished by  the  boy's  own  manipulations  before  he  is  eight  years  old ;  but  it 
•^   Iwter  that  it  sliould  Iw  done  by  the  physician  in  infancy. 

When  contraction  is  slight,  single  or  multiple  incision  of  tlie  mucous  face 
'*  preferable  to  dilatation,  although  the  latter  may  bo  practised  if  there  is 
ir"X«t  fear  of  the  knife.  The  intlammutory  thickening  following  both  in- 
<^sion,  and  dilatation  to  the  point  of  rupture  of  mucous  membrane,  is  un- 
*<Ssirable  if  it  can  be  avoidetl. 

Finally,  in  all  cases  where  reflex  symptoms  arise  and  wiiere  other  plans 
™^1  to  give  the  easily-sliding  pre|iuci',  ciirumcision  should  be  j)erformed. 
^His  operation  as  later  described,  and  wlicu  practi.'Scd  iUscriminatifeli/,  is  a 
°*««t  valuable  agent. 

The  dangers  of  this  plan  are  greater  than  those  by  the  other  mettiods, 

'**d  deaths  have  resulted.     Kohn  alone  saw  six.     In  lai^e  Iwys  and  adults, 

^■nen  contraction  has  become  established  any  ojwration  short  of  cireuni- 

^'•Kin  is  rarely  useful,  and  these  oases  almost  invariably  rwjuire  the  removal 

of  the  entire  mucous  fiice  of  the  pi"epuce. 

Treatment. — 1.  S(ripp!n(/  the  GIwih. — The  relief  of  simple  adherent 
pf^mcc  in  a  young  infant  requires  no  instrument.     All  that  is  necessary, 
"W  slight  rigidity  has  taken  place  from  manipulation,  is  to  draw  the  fore- 
VoL.  HI.— 41 
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skin  slowly  backward  until  tho  point  of  adliesion  is  reached.  This  cx|H)eur«| 
may  sometimes  recjuire  a  f'lili  minute,  or  even  more.  Then  the  jx^nis  is  toi 
be  grasped  between  the  thuml)8  of  the  operator,  while  his  lingers  support: 
the  sides  of  the  organ,  when  gentle  backward  rubbing  or  traction  u|>on  thei| 

margin  of  the  rim  will  strip  thei 
Fio.  4.  prepuce  from  the  glaus  as  easily  j 

as  the  rind  is  peeled  from  the< 
pulp  of  an  orange.  (Fig.  4.)  | 
The  same  procedure  (or,  if  | 
preferred,  two  fingers  may  b«i 
placed  upon  eacli  side  of  the  orx 
gan)  is  applicable  in  the  major- 
ity of  cases  of  adhesion  in  older! 
children,  save  that  a  probe  orl 
a  grooved  director  is  sometimesl 
necessary  to  break  up  the  union  m  hen  it  has  become  more  decided.  Onljtj 
in  older  inflammatory  cases  will  a  dissectifin  become  necessary.  Tlie  sepa-^ 
ration  shoukl  be  carried  back  until  the  sulcus  behind  the  corona  is  fully.! 
exposed,  when  all  smegma  should  be  thoroughly  wijied  and  scrapetl  awayi 
and  a  small  ring  of  borated  or  salicylated  cotton  dipped  in  eosmoline  isi 
made  to  encircle  loosely  the  neck.  < 

The  removal  of  smegma  is  sometimes  very  difficult,  as  some  of  the  par- 
ticles of  almost  chalky  or  sandy  hardness  adhere  with  great  tenacity.  Thai 
flat  end  of  a  probe  or  an  ear-scoop  will  best  dislodge  them.  « 

The  dressing  should  Ix^  at  hand,  since  if  the  prepuce  is  allowo<l  to  re»l 
main  long  behind  the  corona,  paraphimosis  may  result  and  great  difficultyi 
be  exjKrienced  in  reduction.  A  couple  of  probes  or  hair-pins  will  in  suchi 
case  assist  greatly  in  compressing  the  glans  and  in  bringing  the  foreskioi 
forward.  Of  course  it  must  never  be  allowed  to  remain  retracted,  lest 
sloughing  result.  I 

The  foreskin  should  be  slid  back  and  forth  several  times,  to  see  that  itt 
moves  easily.  | 

The  cotton  is  allowed  to  remain  in  situ  for  several  days,  when  it  is  ro^ 
moved,  the  parte  thoroughly  washed  irith  one  to  ten-thousand  sublimate 
solution,  and  the  dressing  a|>plied  as  before.  || 

After  the  tetitli  day  the  prepuce  should  be  retracted  daily  by  the  mother 
of  the  child,  and  tlie  parts  washed  clean,  for  reasons  that  have  been  ex-i 
plain«l  on  p.  640.  This  washing  should  be  continued  daily  for  the  «>-| 
mainrlcr  of  life. 

After  a  surgeon  has  practised  this  method  a  few  times  its  simplicity  awi' 

eflBcieney  will  so  recommend  it  to  his  practice  that  he  will  cirrumciso  only 

about  half  as  many  cases  as  formerly.     Ciises  which  at  first  seem  to  him'' 

intractable  soon  yield,  and  the  glnns  is  exposed. 

Ether  is  rarely  rpfjuired,  but  cocaine  is  useful. 

The  rule  sliould  be  always  to  secure  a.  fitely  movabU  prepuce  ;  and  if  the 


and  if  the 
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narrowing  l)e  stiph  as  to  render  retraction  impossible,  other  means  must  b« 
-employed. 

2.  DUai/tHon. — This  may  lie  accomplished  by  an  ordinary  pair  of  dis- 
e'ecting-  or  of  drcssing-for«'i>.s,  or  by  a  utt-rine  dilator,  or,  bettor,  by  one  of 
♦he  two-bladed  or  thrce-bladed  dilating  forceps'  that  have  been  designed 
—specially  for  tliis  purjwae. 
Fto.  6. 


ens's  pattern,  as  shown  in  Fig.  5,  depends  upon  screw-power  for  open- 
ing the  jaws,  and  is  very  effective.  Slow  dilatation  by  tents  or  by  forceps 
applied  for  twenty  minutes  twice  daily  will  acconiplish  the  purpose  where 
ime  is  not  an  element  in  the  treatment*  and  where  the  knife  is  refused. 

The  disadvantage  of  forcible  dilatation  lies  in  the  subeequent  thickening 
and  induration  of  the  mucous  membrane.  This  plan  is  largely  practised, 
and  is  a  valuable  assistant  to  "stripping"  in  the  more  difficult  grade  of 
cases. 

3.  SlUtinff. — When  the  foreskin  refuses  to  glide  backward  after  adhesions 
are  separatetl,  slight  incisions  may  be  made  to  relieve  the  contraction  that 
exists  in  the  inner  fac*-  of  the  prepuce.  A  pn)be-]X)tntwl  sti'aight  liistoury  is 
carried  along  a  groovtxl  dirtxrtor  into  the  firmly-retracted  opening,  and  with 
its  back  towards  the  glans  several  8U|K'rHeial  nicks  are  made  in  the  mucous 
surface  of  the  prepuce.  The  guide  for  cutting  will  be  to  divide  the  most 
rigid  jiarts  until  the  hoijd  slides  freely  over  the  glans. 

Preliminary  jwicking  of  the  pouch  with  cotton  saturated  with  cocaine 
solution  will  often  obviate  the  necessity  for  ether,  especially  if  the  knife  be 
concealed  from  the  view  of  the  child. 

The  dressing  and  subscrptent  treatment  should  be  the  same  as  in  strip- 
ping- 

Circiimcmon. — The  mcthcKl  of  performing  circumcision  will  depend  upon 
the  amount  of  re*lundaiit  skin.  If  long,  it  was  formerly  removed  as  in 
the  Rabbinical  manner, — i.e.,  by  drawing  forward  the  prepuce,  and  severing 
it  witli  one  stroke  of  the  knife,  either  with  or  without  protection  of  the 
glans  by  a  slit  ivory  or  silver  guard.  The  mucous  face  is  then  torn  l>ack  and 
all  the  tissues  inished  fully  Kick  of  the  corona.  Hemorrhage,  sloughing, 
and  sometimes  drath  have  l>een  the  results  of  this  practice.  The  arrest  of 
hemorrhage  by  placing  the  (lenis  in  the  wine-tilled  mouth  of  the  Rabbi  has 


'  Phila.  Med.  and  Surp.  Rpportor,  Fobninn-  2.  1884,  p.  187. 
»  Brit.  Med.  Jour.,   1879,  ii.  80;  Truns.  Ninth  Inlcrnat.  Med.  Congrew,  18S7, 
Ul.  pp.  459,  476. 
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been  discontinued,  as  syphilis  was  thus  easily  communicated  to  the  fresh 
surface.  This  dangerous  practice  ha.s  been  abolished  by  the  Paris  Israelites,] 
and,  by  the  recent  dwrce  of  the  Commission  of  Surgeons  acting  in  connec- 
tion with  the  Grand  Rabbi,  many  essential  rules  enforcing  the  strictest 
cleanliness  of  the  Rabbis,  infants,  and  instruments,  have  been  adopted.'  In  I 
hemorrhagic  casts  it  has  long  Ikimi  the  custom  after  two  deaths  in  a  fiuuily 
to  omit  the  operation.  The  repugnance  to  tlie  mutilation  is  increasing  to 
such  an  extent  that  certain  Rabbis  have  ceased  to  insist  upon  it  as  a  religious 
rite. 

Circumcision  is  performed  by  the  surgeon  in  a  v*ariety  of  ways,  and  there 
liave  been  devised  many  8i>ccial  forceps  (Velpeau's,  Skilling's,  etc.), — some 
with  fenestrated  blades,  some  with  j)eculiar  clamf)s,  others  designed  to  per- 
mit the  easy  introduction  of  sutuix^,  etc., — but  all  of  them  are  entirely 
unneccs.'iary.  Any  forceps  pmvidetl  with  parallel-closing  blades  so  as  to 
hold  evenly  the  entire  width  of  the  foreskin  is  all  that  is  needed.  Figs.  6 
and  7  are  convenient  forms. 

Fio.  6. 


Fio.  7. 


G 


Ether  is  advisalile,  but,  if  there  is  any  sjK'cial  objection  to  its  use,  par- 
tial lix-al  aniesthesia  can  be  securttl  by  icv,  by  ether  spray,  or  by  packing 
the  foreskin  Iwth  inside  and  out  with  cotton  soaked  in  a  four-por-«!nt. 
solution  of  cocaine  for  ton  minutes  and  then  inserting  five  or  six  hypo- 
dermic injections  into  the  prepuc-c  with  the  same  solution,  the  effect  being 
Guliancxxl  by  (he  encircling  of  the  f)enis  at  its  base  with  a  rublier  bund. 

N<»t  more  than  one-half  to  three-fourths  of  a  grain  of  cocaine  should 
be  intrcKlucwl  k'noath  the  skin,  even  in  adults,  lest  jwisoning  follow. 
DeatiiH  have  resulted  from  a  nc^lcxi  of  this  rule.  Cocaine  is  badly  borne 
by  Ujo  gen i to-urinary  tract.* 

At)S(jlufe  cleanlineas  is  imperative. 

The  prepuce  is  retracto<l  so  that  its  mucous  surface  can  be  seized,  prefer- 
ably with  roughened  forcejw  like  Ix>vi8's  (see  Fig.  5),  and  drawn  well  for- 
ward. If  tension  is  made  U)x>n  the  skin  instead  of  on  the  mucous  f:u?e  as 
dcflcrilKKl,  it  may  readily  l)e  drawn  so  fur  forwaitl  that  even  the  integument 
over  tlie  coqwra  may  be  removed.     The  best  plan  is  to  sacrifice  os  little  u 

■  Annalca  d'Hjrgi^ne,  October,  1888;  Jour.  Amcr.  Hcd.  Anoc.,  October  20,  1888, 
p.  676. 

•  Uoirenity  Medical  Magazine,  Augutt,  1889,  p.  638. 
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possible  of  the  integumentarj'  surface,  as  it  is  all  needed  as  a  covering  for 
the  glaus. 

While  th(!  mucous  surface  is  made  tense  and  (he  skin  rdraded,  the  whole 
is  firmly  grasped  by  forceps  slanfiny  forward  from  the  dorsum  towaixls  the 
freenum,  so  as  to  remove  a  smaller  portion  in  the  latter  region  (Fig.  8), 


Fio.  8. 


Prepuce  embraced  with  the  forceps  prepantory  to  cntting  off.    (Agnev.) 


FlO.  9. 


The  section  should  he  made  in  front  of  the  forceps  with  a  very  sharp 
*»iife.     The  galvano-cauter\-  has  also  Xxcn  used. 

Vpou  rc-leasing  tiie  part,  a  jwilion  of  the  mucous  surface  will  still  enclose 
trie  glans  like  a  cap.  This  must  be  slit  up  and  trimmed  away  nearly  to  the 
*''^*X)iia,  so  that  the  sulcus  will  Ije  fully  exposLxl. 

After  cleansing  with  one  to  five-thousand  sublimate  solution,  and  ligating 
^'^^tih  fine  catgut  any  freely-bleeding  [x>iuts,  lest  the  hemorrhage  dissect  up 
^^^  loose  tissue  and  interfere  with  union,  the  skin  and  mucous  surfaces  are 
**ited  at  five  or  six  pointa  by  catgut  or  iron-dyed  silk  sutures  (Fig.  9). 
The  gut  stitches  are  preferable,  as  even  so 
*^^iiiless  an  o|)eration  as  the  removal  of  the 
^  Jtads  is  a  terror  to  children  and  will  make 
*^«'m  unhappy  for  days.    Silver  wire  or  serres- 
^»ies  should  never  be  used.     The  wound   is 
^^%ain    thoroughly    disinfected    and    the    jiart 
^^"rapjied  in  gauze  wet  in  one  to  ten-thousand 
^^iblimate  solution.     About  the  penis  is  then 
fashioned   a   nest   of    borated    or   salicylated 
Cotton  or  wool,  and  a  diajMT  ajipliwl  as  a  re- 
taining bandage,  even  in  large  children,  so  as  to  keep  the  penis  upright. 
After   each   urination,  if  the   drcs.sings   are   soiled   the  parts   should   be 
thoroughly  disinfected  and  the  dressing  applied  as  before.     Union  will  be 
sjieedy  and  non-suppurative. 


Mur^tu^  memi>rane  silt  up  ami  one 
side  relleeted  and  stltclie<l  to  the 
skin  of  the  prepaco.    (Agiiew.) 


I 
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of  gauze  the  wool  or  cotton  ndherrs  tiKi  d 

to  minutise  will  save  muoli  jmiii  niid  (right. 

flf  arcumcisioa  in  atrophic  casn-s,  where  there  i 

bnr  dormil  itwijiion  of  the  prepuce.     A   probe  4 

iotfnxlutied,  to  sever  adiiesioos  and   prevent  tl| 

urethra. 

OBibrBaie  by  carrying  a  sliaq)  bistoury  along  the  direi 

Ak  ftHhr-retractixl  skiu  at  tlie  corona,  and  dividing  frm 

k  cm  be  made  with  wissors  with  one  blunt  iK>int,  lik 

sar&ce  is  then  thoroughly  freed,  the  corners  roun<lei 

as  before  (Fig.  10).    The  angles  should  never  be  I 

to  form  disfiguring  flaps  on  each  side  of  t 

jKsnis.     Listen    made    tlie    section    near    t 

fneoum,  so  as  to  retain  the  skin    upon 

glaiis,    which    is   of   advantage,   and    Jol 

Taylor,  and  others    iiave  o|)eratcd   similar! 

Hue's  plan  uf  the  eld^tic  ligature  and  that 

the  &Taseur  are  too  tedious  and  i^ainiiil,  ai 

sliould   never  be  used  except  in  hemorrhagii 

cases,   and    even    then    gradual   dilatation 

better. 

In  girls  it  is  rarely  found  that  any  seri 

operation  is  necessary.     The  nympha?  are  s 

t  eitlicr  to  each  other  or  to  the  labia  majora  that  ti: 

by  the  exercise  of  a  small  amount  of  force.     The  h' 

also  be  <lrawn  back  in  tiie  same  man  tier  by  the  lingers  d 

ami  a  dissection  is  rarely  nxjuiral.     Tem}K)rark'  se]mratiQ 

cw  hjr  borated  cotton,  and  subsefjuent  cltauliness  after  ea« 

Yill  be  all  the  dressiug  that  is  retjuireil,  but  tlie  surgeon  shou] 

llir  «ne  for  several  weeks,  Jest  rcadhesioa  otvur. 

PARAPHIMOSIS. 

(««H»  "  amiss,"  and  jr (/ida»,  "  I  bind")  i.t  a  condition  ] 
aa  abafamifally  narrowed   prepuce   becomes   retracted   Miiiid    t| 
«mI  nsMliM  titere  irreducible.     It  may  also  Ije  producixl  by  grci 
of  tb»  gUw  after  injury-,  even  when  the  foreskin  is  normal. 
TW  tix't^iituvi  i*  uaually  found  in  children  as  the  result  of  their  own  4 
boys'  action  in  forcing  Ijack  tlie  ]>rcpucc  Ixjfore  it  is  thoroughl 
ftind  ftum  tl»  gl«n»>  or  from  placing  strings,  bands,  etc.,  around  it.     L 
iMyr  Uig»  il  fl«i)aputly  follows  attempts  at  cH^itiis.     It  has  not  unfj 
ywat^Y  bfa|>|wne<t  in  the  hands  of  physicians  who  have  retracted  tlie 
jb  Wattitia  Ivt  obtiuu  a  view  of  the  glaus. 

TV»  «MM(rvc(iou  at  the  neck  of  the  penis  speedily  interferes  with 
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litioo,  ami  both  glans  and  prepuce  become  enormously  swollen.    The  result- 
bgiiiHarnniBtion  niay  profircss  even  to  gangrene. 

Treatment. — A.  Manwil  MeUtods. — The  iudicatioiis  to  be  fulfilled  in 
redortion  are — (a)  to  re<luce  the  she  of  the  glans,  (6)  to  draw  forward  the 
ooDtrwtcd  prepuce,  and  (c)  to  i"educe  the  consequent  inflaramiition. 

1.  The  lateral  folds  of  skin  may  be  gras])cd  on  each  side  by  the  surgeon 
With  tiiuinb  and  finger,  tiie  two  lliumbs  thus  acting  as  cumprcssDi-s  of  the 
glans  while  forward  traction  is  made  by  thumb  and  finger  on  the  contracted 
ring. 

2.  The  engoj-ged  glans  may  !«  retluccd  by  a  spirally-applied  band  of 
mbber,  which  band,  being  continued  up  uik>u  the  body  of  the  penis,  may 
*ien  be  simultaneously  unwound  and  withdrawn  so  as  to  slide  the  prepuce 
forward. 

3.  The  glans  is  compressed  by  the  thumb  and  fingera  of  oue  hand  while 
other  hand  draws  forward  the  propiife  {Fig.  11),  or  the  glans  is  com- 

j)ressed  by  the  doreums  of  both  thumbs  wliile 
four  or  more  fingers  are  emplc)yed  as  ti'ac- 
tore. 

4.  The  glans  is  compi-essed  by  the  firm 

Fio.  12. 


XknUpa'i  method  of  rclaclng  p&raphl- 
mosia. 


Xgnew'i  method  of  roduLiiig  ponipblmudl. 


grasp  of  the  surgeon's  hand  for  several  minutes,  after  which  the  same  hand 
is  used  to  draw  forward  the  foreskin  (Fig.  12). 

B.  Operaiive  Meaxureg. — .Should  the  surgeon  fail  to  reduce  the  condi- 
^^tion,  or  should  the  constriction 

l^ve  become  indurated,  it  should  Fio.  18. 

tx'  divided  on  the  dorsum  t)y  slip- 
ping beneath  it  a  bhitit-poiutod 

liiatoary  and  relieving  it  freely  ^iFW^\mttll'U 

(Fig.  13).   The  small  lieniorrliage  tF  ttllll 'pw 

vrill  unload  the  vessels,  and  re- 

cluction  will  be  easy. 

The  best  sabsequcnt  dressing  in  all  cases  will  be  laudanum  and  icc- 
r,  to  which  may  be  added  any  mild  disinfectant,  as  boracio  acid.     Ice 


1 


AND   BLADDER. 

tbe  nianipiilHtiotis  much  leas 

l&r  pain  is  so  great,  however,  that, 

npoQ  the  mind  of  a  lewd  Uiy, 

D,  if  the  foreskin  docs  not  elide 
ht  performed. 


PAOIA. 


Z-,  "  to  open"),  as  naniotl  by  Galen 

by  Dupuytren,  is  a  deficiency  of  the 

idbe  k  present  at  some  abnormal  point 

penis  and  the  perineum. 

, — This  condition  may  be  ow'a.siom'd  (1)  by 

■«r  wall  of  tlie  urethra,  (2)  by  a  failure  in 

•f  the  tnbe,  or  ('})  by  tlie  ruptnrc  of  the 

•s  a  cougcnitnl  dilatation  of  the  tirethra, 

M  cn^enita!  fistiile.     The  arrest  of  develop- 

hrr  only  the  loss  of  the  portion  of  the  tube 

tfe  bakmic  variety,  or  the  opening  may  he 

FicU. 


(Fif;.  14),  names  that  are  imiicntive  of  the 

will  depend  upon  the  degree  of  arrest  in  the 
or  inrrrior  genital  buds  of  Coete. 
■^  lk»  iiiMaf  the  treuital  groove  arising  fnmi  the  uro- 
fivM  the  ]ierineum  forward,  it  follows  tiiat  the 
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anterior  portion  is  the  point  most  frequently  wanting.  Tiiis  fact  of  origin 
explains  the  )>er8istent  vulvar  eonforniatiiia  in  h_\iw)spa(!ic  males,  since  it 
iiKlicates  an  arrest  of  development  of  the  inferior  genital  buds  at  the  time 
Mhen  differentiation  takes  place.' 

Rarely  will  the  mal-ooutrol  of  formation  cease  at  the  absemx?  of  the 
lower  ^vall  of  the  urethra  alone,  but  deformities  of  penis,  bladder,  scrotum, 
juxl  pubic  bones  will  often  coexist. 

This  vice  of  conformation  is  often  hereditary'.    Woodman  saw  it  in  four 
jjenerations,  but  only  oa  the  male  side  of  the  family,  the  male  children  of 
daughters  being  well  formed. 
I  Bouisson  puts  the  frequency  of  hypospadia  as  once  in  every  three  hun- 

'       cJrcd  children  Iwm  ;  but  in  my  exi>cricnee  his  estimate  is  too  high. 

The  balanic  variety,  in  which  the  opening  exists  beneath  or  just  behind 
the  glans,  is  the  form  most  commonly  touiid,'  the  imperfect  traek  of  the 
^Bpirethra  being  marked  by  a  shallow  sulcus  along  the  under  surface  of  the 
^^^glans,  in  which  groove  I  have  ouce  uotcil  a  small  false  picket. 

An  opening  at  this  jwint  is  rendered  moi-e  serious,  as  regards  copulation 

[       ^nd  fecundation,  by  the  frequent  occurrcDoe  of  a 

ooexistent  short  corpus  sptmgiosum,  and  by  dense 

I       laands  near  the  abnormal  ojieiiing  that  Ix-ud  the 

licad  of  the  organ  sharply  downward   over  the 

orifice  during  erection  (Fig.  15). 

A  redundant  preputial  hood,  partially  adherent 
to  the  glans,  often  conceals  the  head  of  the  jx'nis. 
S«JDietimes  there  is  a  double  nieattis,'  or  the  oiwn- 
*Dg  may  exist  at  one  side  of  the  corona.* 

In  the  ciorporeal  variety  the  oi^ning  is  usually 
'•'Tgcr,  and  the  tulx?  may  exist  in  front  of  the  ori- 
"**,  the  fistule  possibly  being  due  to  a  niptured 
'•'^thral  pouch. 

When  the  opening  is  scrotal  or  perineal,  it  is 
'•SOally  a<x<>mpauied  by  cleft  scrotum,  and  fre- 
Ittently  by  non-tleseent  of  the  testes.     The  penis 

^  often  dwarfed,  twisted,  bifid,  flattened,  weblnxl,  or  even  concealed  in 
*ntegumentan'  folds  resembling  labia. 

When  it  is  remerabereti  that  during  the  development  from  tiie  geuital 
"^ids  there  is  at  first  no  apparent  difference  in  the  two  sexes,  it  will  not 
*^m  strange  that  in  the  malformation  of  these  parts  great  confusion  may 


Glass  isri'BVFD  by  Short 
CuRPts  SpoNGiosi'M.— ^,  me- 
atus iihown  vxpunded. 


'  InlMTiational  Enoyclopipcliii  of  Surgery,  Ashhuret,  1886,  vi.  489;  Bokni,  Jubrbuch 
-    Kinderhcilk.,  Leipiic,  1888,  xxviii.  188;   Voituriez,  Bull.  Soc.  Anat.-Chir.  de  Lille, 
*««7,ii.  101. 

'  Cri^liBtii,  R«v.  MM.  de  W  Suisse  Rom.,  Gendvc,  1889,  ix.  813. 
J.        •  Phila.  MtKl.  Times,  1877,  810;  Vinrlnln  Med.  Monthly,  Febniary,  1877 ;  North  Caro- 
*»i«  M.<d.  Monthly,  1887,  ix.  02;  New  Kiiglund  Med.  Monthly,  1882^  iv.  190. 
•  Loudon  Lnncet,  1884,  ii.  778. 
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exist  and  the  sex  of  the  individual  be  very  uncertaia.'  The  further  dia- 
cussiou  of  this  Biil)jfLt  will  Ix'  found  under  Hcrniaphrodism,  p.  669. 

When  tlie  meiitiis  is  jKiriueal,  unless  uriuatioii  is  perfonued  in  the  posi- 
tion assumed  by  females  the  protection  of  the  clothing  is  impossible. 

Vesical  irritation,  ecjMjma,  and  herpes  prieputialis  are  often  troublest)me. 
Sometimes  the  h^'positadic  opening  forms  a  common  opening  for  both  urinfi 
and  faeces.* 

At  death  the  majority  of  pseudo-females  are  found  to  have  been  bypo^ 
Bjiadic  males.' 

Diagnosis. — The  discovery  of  the  abnormal  opening  is  rarely  difficult, 
especially  if  the  act  of  urination  is  watched. 

The  determination  of  tiie  se-\  of  a  new-bom  babe  with  perineal  hypo-' 
spadia  and  otiier  genital  deformities  will  o<\en  lie  difficult,  owing  to  the 
exceeding  snialines.s  of  cavities  and  organs  and  thedifHcultiesof  expioratioik 
The  discussion  of  this  problem  is  continued  under  Hermupiirodisra,  p.  669. 

Prognosis. — The  prospect  of  cure  will  depend  not  ouly  upon  the  degree; 
of  the  deformity,  but  also  upon  the  patience,  perseverance,  and  determina- 
tion of  the  patient.  Wheu  the  orifice  is  at  or  near  the  glans  and  tlierc  is  no 
incurvation  during  erection,  the  inconvenience  is  but  slight  and  tbe  fixture 
man  will  doubtless  be  fruitful.  No  operation  is  ueoessary,  therefore,  exos\it 
for  tlie  salte  of  apiiearauce.  Fecundation  is  also  possible  when  the  opening 
is  in  the  anterior  part  of  the  c^jriwrcal  region.  In  the  .scrotal  and  perineali 
varieties  ejaculation  can  take  place  only  upon  ttie  vulva  of  the  female,  unless 
future  mechanical  skill  slmll  construct  a  t^ibe  that  can  be  used  for  elongatinff 
the  urethra.  If  a  penis  of  mtKlerate  size,  however,  be  present,  it  is  possible 
to  eonstnict  a  rad  urethra  upon  its  under  surface,  even  when  the  orifice  is 
liar  back.  Of  course  many  failures  will  occur,  and  from  two  to  six  suoces- 
I  eive  stages  are  often  necessary,  even  in  mixlerate  cases.  Every  surgeoaj 
femiliar  with  this  class  of  ojxji-ations  knows,  from  repeated  disappoiutraeut^ 
that  great  patience  is  required  even  in  simple  cases.  In  children  the  dimio-^ 
utive  character  of  the  penis,  the  thinness  of  the  raw  edge  of  the  skiu-flaps, 
and  the  constant  presence  of  urine,  whether  a  catheter  is  used  or  not,  maka 
8uct«s9  always  doubtful  without  frequent  ojierations. 

Treatment. —  Time  /or  Opfi-ntion. — Tiie  general  rules  governing  opera- 
tion, as  adviswl  on  p.  633,  will  apply  in  hypi>s])adia.  It  is  unwise  to  operate 
upon  a  young  Ixibe  so  long  as  tiierc  is  no  dithculty  with  urination,  since  the 
diseases  of  early  infancy  may  readily  cause  death  before  serious  mental  or 
physical  annoyance  is  exjierienoed. 

lu  oi-der  to  facilitate  the  proper  growth  of  the  penis,  the  adherent  pre- 


^  Toittiripr.,  Bull.  Soc,  Aniit.-Chir.  de  Lille,  1887,  ii.  101 ;  Scburyzin,  Protok.  nuaid. 
Karkiuek.  Med.  Obeh.  Tifli-s,  1887-88,  xxiv.  470. 

'  St.  Thoiiiuss  H.jsp.  Report*,  ix.  2U-35;  Vrolllt,  Tabulw  Embn-.  Hominis.  etc.,  IMJK 
T»blo  81 ;  Nftgel,  Anhivea  Geiiorales  du  MMecine,  tome  ix.  p.  680,  1857  ;  Brit.  Med. 
Oct.  ao,  1888;  bUo  Bmt.  Med.  and  Sun;.  Jour.,  1886,  cxviii.  875. 

•Trans.  Puth.  Sot.  Lond.,  1884,  xxxvi.  30U. 
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putial  hood,  if  present,  should  be  9trip|)ed  from  the  glans  ver}'  early  iu 
life,  but  the  tissue  of  the  redundant  hood  (Fig.  16)  should  not  be  sacrifit^d 
until  the  completion  of  operative  measures,  since  it  may  be  necessary  to 
utilize  it  for  plastic  flaps.' 

All   surgeons  who   have  had  practical  exjKriL-ncc   liave   learned  that 
is  best  attained  by  dividing  the  oiwrative  procedures  into  several 


1.  SiraigliUning  Uie  Penis. — This  i»  accomplished 
hj  multiple  open  and  sulicutaueous  incision  of  all 
jristraiuiiig  bands,  whether  they  exist  iu  the  corpus 

ngioeum,  in  the  cavernosa,  or  in  the  septum. 
An    encircling  cylinder  of  adhesive   plaster  will 
iu  preventing   retraction.      When   .wiled,  this 
oiild  be  waslied  with  one  to  ten-tliousand  sublimate 
soUitiou,  or  with  lM)raeic  ac-id^ 

2.  JJeepeiuiif/  the  Groove. — If  the  groove  in  the 
{^laDs  is  too  shallow  to  }icniiit  of  the  fbrniatioii  of  a 
ncvr    urethra,   or   if  the  glans    remains    flexed,   the 

roMT  should  be  deepened  by  incising  so  freely  into 
te  substance  of  the  glaus  that  the  resultant  meatus 
^K^ll  be  on  a  straight  line  with  the  normal  urethm. 
This  incision  may  be  median  and  single  (Fig.  17),  or 
zniiltiple  and  branching  (Fig.  18),  the  mucous  mem- 
bnaoe  being  undercut  in  order  to  prevent  contraction  during  healing.     This 
traction  is  so  exceedingly  difficult  to  prevent  that  I  now  delay  it  until 
-I  auQ  ready  to  proceed  to  the  tliird  stage  of  the  operation. 


giai 

I         ncv 


RedundsnC  prcpacc  p&r- 
Hally  conecaltngthc  glaiis. 


Fit!.  17. 


Fio.  18. 


Fio.  19. 


Q      (^      ® 


The  old  plan  of  tunnelling  through  the  tissues  with  a  hot  wire  has  been 
irly  alfandonod,  altimugli  it  is  still  oofasionally  attempted.* 

It  would  be  aLsier  Ut  pnxluoe  sucli  a  patinvay  with  the  thermo-cautery, 

vith  an  instrument  like  a  liarncss-makcr's  punch. 

The  bleeding  from  an  incision,  even  wlicn  a  considerable  (lortion  of 

8»an.4-8ubs(ance  has  ix-en  cut  aw-ay,  while  free  after  the  removal  of  the 

•^ober  tourniquet,  is  not  dangerous,  and  tan  be  controlled  by  preswure  made 

^•l»»)u  an  inserted  catheter.     If  the  grrtove  is  not  dee|>ened  in  this  manner, 

*^ure  will  oAen  occur  in  the  formation  of  a  new  urethra  by  too  gi^eat  ten- 


'  Hnndin,  Manchpster  Medical  Chmnicle,  1880,  x.  884. 
•  Auktraliiin  Modlcitl  Juurmtl,  1880,  v!ii.  390. 
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Fio.  20. 


sioD  on  the  flaps.     The  sulotis  is  usimlly  so  shallow  that  many  failures  havl 
occurred  from  the  timidity  of  the  ojK'rator. 

Uuion  is  securetl  by  fastening  tlic  li|)s  over  a  section  of  a  catliet 
shotted  wire  sutures  or  by  a  pin  (Fig.  19).. 

3.  Formaiion  of  a  Netc  Cannf  from  Ihe  ErtremUi/  of  the  Ghirut 
False  Opening. — There  are  several  methods  of  forming  Hajis  for  this  pur 
pose.  An  excellent  one  is  the  fashioning  of  one  Itmg  and  one  short  flap 
The  former  is  made  by  carrying  an  incision  pamlld  to  the  course  of  th< 
urethra  as  far  outside  the  margin  of  tiie  deil'ctive  gitwve  as  the  size  of  th« 
penis  will  permit  (Fig.  20,  A).  This  flap  is  dis- 
sected inward  tuwartls  tlic  median  line.  A  second 
incision,  R,  is  now  made  just  outside  the  lineof  th< 
gutter  OH  the  opposite  side,  and  a  short  flap  is  raised 
by  dissection  outward  away  from  the  median  line 
The  long  flap  \s  then  revertetl  over  a  catheter  as  I 
mould,  the  raw  surface  lieing  lefl  outward,  and  \i 
tucked  beneath  the  short  flap,  where  it  is  secured 
by  aseptic  blark  silk  or  by  catgut  sutures.  ^H 
Another  plan,  that  of  Duplay,  is  an  exceednP| 
good  one.  With  a  catheter  for  a  mould,  two  longi< 
tudinal  incisions  are  made  along  the  pi*op<,»sed  lin< 
of  the  tnlie,  at  cr[U!il  <li8tance3  from  the  raediat 
lino  and  about  three  millimetres  from  it,  extending 
from  the  extremity  of  ihe  glans  to  the  anterioi 
curve  of  the  hypospadic  opening.  From  these  incisions  short  flaps  an 
dissected  inwanlly,  so  that  even  after  retraction  they  will  still  cover  on© 
third  or  one-half  of  the  catheter.  Outwardly  from  these  incisions  the  di» 
section  is  freely  airried  far  enough  to  give  an 
easy  covering  of  skin  for  the  catheter  from 
the  sides  of  the  penis.  When  these  parts  are 
brought  together,  there  will  be  fitur  flaps,  two 
short  ones  (Fig.  21,  A  and  B),  with  l>a.ses 
looking  towartls  the  median  line  and  with 
their  epithelium-covered  faces  lying  upon  the 
catheter  to  Irtrm  the  bottom  of  the  urethra. 
The  two  longer  ones  (Caud  D,  Fig.  21),  with 
bases  attached  near  the  inferior  lateral  jwr- 
tions  of  the  jwnis  and  with  raw  surfaces  in- 
ward, are  su])erinijK)8ed  and  united  to  com- 
plete the  new  tube.  A  quilled  suture  is  made 
by  |«i8sing  single  wires  through  the  edges  of  the  long  flaps  and  then  shot 
ting  them  over  a  iwrforated  toad  strip.  Any  further  neetlcd  skin-approu 
mation  is  made  by  sliallow  interrupted  sutures.  ^H 

The  <-athetcr  or  a  section  of  soft  drainage-tube  is  allowed  to  remiMl 
in  the  anterior  urethra  for  a  few  days,  and  the  urine  is  jiassed  b& 


Schematic  pl«u  uf  four 
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■IT  through  the  false  opening.  The  sutures  should  be  removed  on  the 
fifUi  or  sixth  diiy,  unless  they  occasion  i-arlicr  irritation.  When  the  sulcus 
in  the  glaus  has  been  deepened,  this  tube  is  a  necessity  to  prevent  con- 
tnctioD. 

Another  plan  is  to  cut  two  wide  luugittulinal  tiajis  with  bases  oor- 
rapondiiig  to  the  edges  of  the  urethral  gutter.  Tuniiiig  these  with  skin 
BUt&tX'S  towards  the  urethra,  their  edges  are  united  witii  tine,  internipttd, 
thoroughly  aseptic  catgut  sutures,  the  ends  of  which  are  left  uncut. 

To  cover  these  raw  surfaces  flajis  are  taken  fniiii  a  redundant  j>repuce  or 
flcrotuin,  or  the  iKjnis  may  be  pusiiwl  through  a  slit  made  in  the  piriiiii'c  and 
the  skin  utilized  as  a  flap.  These  superimposed  flaps  are  to  be  sutured  with 
their  raw  faces  against  the  deuuded  surfaces  of  tlie  fii-st  flaps  Ijy  means  of 
the  free  ends  of  the  previous  catgut  stitches  which  have  been  loll  uncut  for 
tiiis  purpose. 

For  cosmetic  effect  subsequent  trimming  will  probably  Itc  net'ossary. 
Preferably  several  months  later,  when  alt  tendcuey  to  contraction  of  the 
urethra  lias  certainly  j)asse<l,  the  fourth  step  is  to  be  made. 

4.  Closure  of  the  Hypospadic  Openinff. — This  will  be  accom]tlished  by 
tlioroaghly  paring  the  entire  circumference  of  the  gap  and  then  drawing 
•crosa  it  two  flaps  made  as  in  any  of  the  previous  methods,  and  uniting 
*l»eni  in  the  same  way, — urethrorriiaphy  or  urethroplasty.  At  die  option  of 
'^e  operator  a  catheter  may  be  retained  in  the  bladder  and  left  open  for 
*"PBe  days,  provided  it  does  not  produce  irritation.  After  that  time  the 
**rine  may  be  passed  naturally,  care  being  taken  to  support  the  wound 
^^ntly  and  to  cleanse  the  line  of  incision  thoroughly  after  each  urination 
'^y  a  one  to  ten-thousand  solution  of  corrosive  sublimate. 

Erections  must  be  controlled  by  opium,  bromides,  camphor,  or  lupulin. 
Subsequent  contraction  of  the  urethra  must  be  overcome  by  progressive 
<iilatation. 

The  chief  cause  of  failure  in  union,  aside  from  the  neeessar\*  presence 

**»    Urine,  is  found  in  the  fact  that  young  ojwrators  are  timid  about  cutting 

**8  flaps,  and  thus  too  much  tension  is  brought  to  bear  upon  the  tissues. 

The  question  as  to  the  retention  of  a  catheter  in  a  plastic  operation  on  the 

*"*tira  is  one  that  has  puzzled  all  surgeons.     The  instniment  is  i»iinful  and 

***Ooying  to  the  child,  and  not  infrequently  it  produces  cystitb.     It  does  not 

**soomplish  the  ptir^wse  for  which  it  is  designed,  as  the  urine  not  only  issues 

^'•Jngside  of  it  but  also  follows  Imck  along  its  outer  surface,  and  the  wound 

**   fre<juently  drenched.      It  also  becomes  8{)eetlily  cncrustetl  or  bliwked. 

Until  the  final  step  of  closing  the  abnormal  opening  is  reached,  I  have, 

^wereforeT  discarded  it  entirely.     A  section  of  catheter — or,  better,  a  piece 

*^f  soft  drainage-tube,  since  it  gives  less  pain  in  the  mo%'ements  of  the  child 

~~-is  left  in  the  anterior  urethra  for  a  few  days,  while  urination  is  performed 

through  the  hypospadic  ojwning,  light  pressure  preventing  the  urine  from 

I^Ossing  forward.     The  sole  use  of  the  tube  is  to  retain  the  patency  of  the 

^nal.    The  parts  are  to  be  cleansed  and  rendered  aseptic  after  each  urina- 


or  THE  PEXK,  rBimiRA,  AND  BLADDER. 


the  final  closure  of  the  bypospadic  orifice  is  undertaken^ 

the  catheter  is  often  worse  than  useless  in  children,  and 

of  the  wound  during  urination  answers   far  better. 

I  of  a  frtght«B(?d  child  with  a  sore  urethra  is  neither  safe  noi 

cocaine,  and  it  must  always  be  remcml)ored  that  this 

•  peculiarly  serious  effects  when  used  iu  this  rejrion. 

with  perineal  opening  aud  cleft  scrotum,  resembling  heiv 

,  a  careiul  study  of  each  case  must  be  made,  as  ])lastio  surgery 

I W  aUtt  ia  a  limited  number  of  eases  to  secure  such  improvement  of 

I  mfaeequent  marriage  will  be  permissible. 
VImo  the  penis  is  present,  even  though  diminutive,  it  may  be  quit« 
t  OHHtnict  a  urethra  along  its  uuder  surface.    Mechanicnl  art  may 
;  pcovide  a  tulx'  which  can  be  iusertctl  into  the  short  urethra  aud 
SLt  a»  a  iitoiluotor  of  the  semen  to  the  os  uteri  in  those  cases  where  a  hypcH 
iual  has  \toen  i*ash  enough  to  contract  marriage.     In  such  a  case 
I  of  collecting  the  semen  and  inje<;'ting  it  into  the  cavity  of  the 
by  a  s>Tinge  would  be  justifiable.'  i 

If  tb«  child  is  careful  to  su|iport  the  newly-constructed  portion  of  the 
by  a  judicious  application  of  his  fingers,  he  can  do  much,  during 
«M(^  tbllowing  the  removal  of  the  stitches,  to  prevent  a  nipture  of  the 
>  union.  j 

CONGENITAL   URETHRAL  PISTrLE.  i 

la  connection  with  hypospadia  should  be  mcntionctl  congenital  urethral 
r,  etiuce  it  is  a  deformity  octiisioucJ  by  the  same  cause, — that  is,  a  wani 
s«f  union  at  some  portion  of  the  lips  of  the  urethral  groove  of  the  uro^ 
erttital  sinus.  It  may  also  be  caused  by  a  tera|torary  or  jiermanent  closure 
ysf  ihf  anterior  portion  of  the  canal  uml  the  consequent  rupture  of  an 
v«l*4ructive  cyst  , 

O\i»aionally  a  congenital  fistule  permits  the  passage  of  both  urine  and 

A  iH'rsistent  Miillerian  duct  opening  near  the  floor  of  the  female  urethrt 
UMiv  resemble  a  fistule.'  In  these  cases  the  retrograded  Wolffian  body  is 
nH^nx-ntinl  by  cysts,  the  hydatid  of  Morgagni  and  the  organ  of  Giraldct 
'bi'th  U-iug  present. 

lui|K>rfect  fusion  of  these  Wolffian  bodies  produces  many  anomalies 
Iw^iidt-s  fistule,  since  errors  of  develojtment  or  of  union  may  occur  at  any 
iy>inf  iu  their  e<5urse  as  they  exteud  downward  from  the  nidimcntary 
diai»l>n>gm  in  the  fmtus  to  the  exit  from  the  pelvis.* 

>M«d.  Tnm,  July  18,  1888;  Phils.  M'.-d,  News,  September  8,  1888,  279;  Le^oni  d« 
OymVoloRlo  operative,  1889. 

■  Now  York  Med.  Becord.  1880,  xviii.  202 ;  London  Lancet,  1888,  ii.  966 ;  Edinburgh 
i,M  Jour.,  1884,  XXX.  118-120. 

•  Ro.Vftl  Med.-Chir.  Sw.  Lond.,  1880,  viii.  482;  Brit.  Med.  Jour.,  September,  1879, 
084;  ibid.,  September  6,  1880;  Lancet,  1879,  iil.  664.  697,  727. 

«  Amtr.  Jour.  Obstet.,  March,  1889,  Nilaen;  ibid.,  x\y.  94.  i 
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Tbe  Wolffian  duct  and  Muller'a  dtjcts,  lying  in  their  respective  order 
along  the  external  bordtTof  the  Wdlffian  bcxltps,  are  also  liable  to  doforma- 
tioa,  eq)ecially  the  Miiller's  ducts,  as  frcmi  their  proper  I'usiou  are  formed 
tfe  uterus  and  the  vagina. 

Treatment. — When  the  fistiile  ip  small,  it  is  somL'truu's  sufficient  to 

ODteriee  its  edges  and  then  to  stinmlate  liwdiug  by  ap[)lirati<)n9  of  tincture 

of  iodine,  while  the  nriue  is  constantly  drawn  by  a  catheter.     At  other 

times  the  freshening  of  the  edges  of  the  ojiening  and  sealing  with  collodion 

,  mad  gauze  are  sufficient  to  effect  si  closure.     The  thermocantcry  mny  also 

[beiiKd  as  a  freshening  agent,  but  the  kuife  is  usually^  as  in  all  other  fis- 


rto.  22. 


Fto.  28. 


Fio.  24. 


VMale  In  the  penile  pari  of 
**»•  nrethni  cluned  by  quilled 
■*»Uire.    (Apiew.) 


Urclhroplnsly. 
(Agiiew.) 


N^Ialnn's  operation  for  cloainf 
urethral  flatule.     (Agnew.) 


^**8,  the  liest  of  "caustics."     Should  these  means  fail,  a  plastic  operation 
•*»oul,j  1^5  |)erformed  as  in  hypospadia  by  urelhrorrhapliy  or  urethroplasty. 


[Fi 


»ga.  22,  23,  24.) 


SHORT  FR-ENUM  OR  SHORT  CORPUS  SPONGIOSUM  OR  INCURVED 

PENIS. 

This  deformity  rarely,  if  ever,  exists  without  hypospadia,  and  it  has 
****ady  been  considered  on  pp.  649.  For  its  relief  every  retaiiiiug  band 
■*»oul(}  be  divided,  either  by  open  incision  or  subcutaneously. 

EPISPADIA. 

Epispadia  {lr(,  "  upon"  or  "  alx>vc,"  and  >tita!^ui,  "  T  open")  is  the  absence 
°*^  the  upper  urethral  wall  throughout  some  portion  of  its  extent,  acconi- 
I'^^iied  by  a  greater  or  loss  degree  of  separation  of  the  corpora  cavernosa. 

Btiolosry  and  Pathology. — ^This  vice  of  conformation  is  possible  fi-om 
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intra-uterine   traumatism  of  governing   cells,  or   from   hereditarj-  taint.* 

TIk'TO  follows  Jill  aiT(?st  of  dcvoloptnoiit,  or  a  fiiiliire  of  union,  or  an  uneven 
advancement  in  the  evolution  of  the  external  and   internal  genital  n<xlule9. 
The  existence  of  the  urethra  upon  the  dorsal  jwrtion  of  the  penis  is  due  to) 
non-union  and  falling  apart  of  the  corjwra  cavernosa,  which  f)crmit  the  i 
advancement  of  the  urethra  during  the  tardy  development  of  the  internal 
genital  nodidcs. 

In  the  fifth  or  sixth  week  of  intra-uterine  life  the  cloaca  or  common 
cavity  divides  into  the  uro-genital  portion  in  front  and  the  anal  in  the  rear. 
By  the  end  of  the  second  mouth  tlie  genital  tubercle  from  which  springs, 
the  penis,  scrotum,  etc.,  is  formed.  Should  this  genital  tubercle  be  mis- 
directed or  misguided  by  the  abnormal  closing  or  bridging  of  the  septum, 
the  penis  may  be  plawxl  iR'hiiiil  instead  of  in  front  of  the  uro-genital  canal. 

In  other  ca-ses  there  may  he  an  arrest  of  development,  so  tliat  the  two 
fasciculi  destined  to  form  the  spongy  portion  of  the  urethra  fail  to  unite, 
thus  leaving  the  urethra  opeu  above.  Should  the  superior  external  genital 
buds  of  Coste  unite  below  instead  of  above  in  the  corpora  cavernosa,  the 
groove  will  be  sui)erpose<l  instead  of  subjacent.  Slionld  this  unite  as  far 
forwanl  as  the  glans,  there  will  exist  a  dorsal  tulx' ;  but  if  union  fails  to 
occur,  then  epispadia  results.  Unetjnal  advancement  of  the  internal  and 
external  nodules  will  give  a  similar  result.  The  studies  of  Freund,  Kol- 
liker,  and  Kobalt  are  valuable  in  this  subject.' 

Complications. — Fissure  of  the  pubes,  exstn;>phy  of  the  bladder, 
clubbed,  distorted,  and  twisted  penis,  cryptorciiidism,  hernia,  and  other 
malformations  frequently  coexist.'  Billroth  saw  two  cases  of  double  clitoris 
in  which,  with  the  epispadia,  prolai>sus  vesicas  existed.*  Tin's  prolapse  of 
bladder  is  common  in  males,  and  more  or  less  incontinence  of  urine  is  alwa^'s 
present. 

The  meatus  is  rarely  found  well  forward  upon  the  doreum  of  the  penis, 
but  Anderson,*  in  twenty  epispadia  cases,  male  and  female,  found  the  urethral 
opening  to  be  two  and  a  half  inches  below  the  up|)er  border  of  the  sym- 
physis. The  prepuce  is  often  irregular  and  I'alundant.  The  broad  flat- 
tened penis  apjdied  against  the  alxlominal  wall  sometimes  acts  as  a  valve 
and  assists  in  retaining  the  urine'  in  the  exstrophic  bladder.     (Fig.  25.) 

In  urination  much  annoyance  is  exj>erienccd  by  the  scattering  of  the 
stream.  In  tlie  female,  fia^ure  of  the  pubic  bones  is  common,  with  a  large 
ojjening  directly  into  the  bladder.^ 


^ 


'  Intorniiticmal  EncvdoprBdia  of  Surgery,  Ashliurst,  1887,  vi.  497. 
«  LouUipnc,  Trans.  RovhI  Acad.  Med.  of  Ireland,  Dutlin,  1888,  vi,  806. 
»  London  Medical  Rcconi,  187fi,  602,  Kuster. 
«  Medical  News  and  Oazettp,  March  12,  1870,  278. 
»  Jour.  Anat.  and  Physiol.,  London,  lRWI-1,  xv.  878,  381. 

•  Amer.  ,Inur.  Obstot.,  i\.  288;  Ber.  ii.  d.  Betricb  d.  Ludwig«-Spit.  Cbarlottenhilfe  in 
Btuttgart,  1886-88,  Chir.  Abth.,  86. 

'  St.  Louis  Courier  of  Medicine,  188(1,  616. 
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ExsTBOPUY   triTH   EpidPADii.— ^,  mal  funned  penla;  B, 
poBterlur  vesical  wkll. 


I 


^Tien  tlie  deformity  is  multiple  and  the  Bcrotum  cleft,  with  a  vesical 
hiatus  and  a  reddened  iuAindibulum,  it  is  not  strange  that  errors  are  made 
in  the  distinguitibment  of  sex. 

Sexual  desire  may  be  pres-  Fio-  25. 

ent,  but  ix)babitation  is  diffi- 
cult, and  I  know  of  no  record 
of  fertility  in  a  complete  cpi- 
aptdir  male. 

Diacrnoeis. — The  question 
of  Bex  may  sometinx*  prove 
nust  enilwrrassing  (sec  Ex- 
strophy, llormiiphrodism.  and 
Hvpngpodia),  but  must  be  dt>- 
termiDwl  by  a  most  careful  cfjti- 
wierotion  of  the  prcHlumivmtiug 
ctttmal  and  iutcrnul  organs 
which  are  present. 

Pro^osis.  —  Thanks  to 
idvaiK-es  in  pla&tic  surgery, 
not  only  may  cases  of  uucom- 

plicatcd  epis(iadias  hojw  to  be  to  a  certain  extent  relieved  of  their  inconti- 
nence of  urine,  but,  if  a  penis  of  moderate  size  be  pn?scnt,  a  diannel  may 
he  constructed  so  as  possibly  to  make  the  man  a  marriageable  iwing.  Even 
*htn  a  sphincter  is  not  secured,  the  subeofjuent  contraction  following  an 
operation  and  its  resultaut  reflex  action  on  the  tube  will  assist  in  retaining 
^w  urine. 

Treatment. — The  treatment  should  not  be  delayed  after  the  child 
Jwclics  the  age  of  four  years,  for  i-casons  given  on  p.  G33. 

Plastic  flaps  must  be  se(.\ured  from  tlie  most  available  site.'  N6laton, 
ifterthe  failures  of  Dietfenlxich  and  Blandin,  successfully  united  the  sides 
"^  the  fiftiurc  by  freslieiiiug  the  edges  of  the  depression  and  then  reverting 
'"■'Tuss  it  a  long  flap  witli  iutegumeut  iuwartl,  which  flap  was  in  turn  covered 
''>'  >Dother,  taken  from  the  ojiposite  side  and  placed  with  its  denuded  sur- 
**  sgainst  the  raw  side  of  the  fii-st.  When  jwuile  tissues  are  scanty,  the 
''■'otiim  or  prepuce  may  be  utilized  for  flaps,  by  passing  the  penis  through 
"  slit  in  the  fold. 

Thiersih  very  projxrly  divided  the  operation  into  three  stages,  which 
•••vigioii  Duplay  also  adopts." 

1.  SlraigfUming  /he  Patw. — ^This  should  be  performed  early  in  life,  by 
"^oltipie  incision  of  all  restraining  bands,  in  order  to  facilitate  development ; 
""t  a  ri'iluudant  prepuce  should  not  l>e  sacrifice*!,  as  it  may  be  neethtl  for 
"*I*.  If  a  glaus  j)enis  is  present,  however,  the  prepuce  should  be  stripjK-*! 
''ODi  it  at  an  early  age. 


»  Tratii.  Royal  Acad.  Med.  of  Ireland,  Dublin,  1888,  vi.  806. 
•  A«hhur»t'i  Intcmntional  EncyclMpsdla  of  Surgery,  1886,  vi. 
Vol.  III.— 4a 
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— ^This  may  be  accomplished  by  Xelaton's 
•fcy  making  on  wich  side  a  wide  fivt'  dcniulation 
at »  strip  (A  and  B)  external  to  the  urethral 
goiter  (C,  Fig,  2G),  which  two  raw  surfaces  arc 
brought  together  nverattitheter,  as  in  hy|xis])adia 
(Tig.  21),  and  f^ccured  by  single  shotted  wire 
quilled  sutures  luissiug  through  the  tissues,  as 
shown  at  the  black  dots  (Fig.  26).  These  sutun-s 
should  remain  in  nitu  for  five  or  six  daN's.  The 
new  urethra  is  really  formed  by  approximation 
of  the  sejiarated  corpora.  A  catheter  inserted 
through  the  abnormal  o}M?ning  will  assist  in 
keeping  the  wound  clean,  but  fretjucnt  disin- 
fection will  l;e  required,  as  in  the  ojtenition  for 
hyjxK^padia. 
Orifice. — This  is  accomplished  several  weeks  or  months 
IlM  ihrnitNi!  under  Hypos))adia. 

Ifl^g*  it  cIrA  of  the  pubcs  or  exstrophy,  the  cure  of  the  two  eondi- 
^awl  W  aHBultaucously  considered.  A  number  of  o[K:ratious  may  be 
mooeas  is  attained, 
ledf/er  until  the  end  of  treatment  any  purely  cosmetic  opera- 
mtlfy  to  the  imjirovetncnt  in  form  of  the  penis,  as  no  tissue 
until  it  is  positive  that  it  will  not  be  needed  for  repair. 


k«««Hi 


•'^XSTKOPHT   OR   EXTROVERSION   OF   THK    BLADDER.  ECTOPION 
VBSIC.fi,  OK   HIATL'.s   OF   THE   ABDOMINAL   WALL. 

I^nfemiby  of  the  bladder  (i^,  "  out,"  and  irrpoi/nj,  "  a  turning")  is  a  condi- 
^^  <ftAnM.'trrtwd  not  only  by  an  absence  of  the  anterior  wall  of  the  viscns,' 
1^  -f^^  bv  ■  deficiency  of  the  alKlominal  parietes  that  permits  a  prolapse 
rf^*  f»*<«*'M*f  vesi*^!  wall  in  the  form  r»f  a  nihlctittl  mass  almve  the 
mill^->  Xon-union  of  pubic  bones,  a  dwarfed  epispadic  jx-nis  (Fig.  25), 
VA  Afotum,  alisencc  or  non-desicii'nt  of  the  testes,  double  inguinal  hernia, 

J  VWWMt*  other  nialforumtions,  usually  coexist. 

t»  Ike  ten«'P| '"  whom  the  deformity  is  found  in  the  proportion  of  once 
s^  l^J^^  evv^n  or  eight  times  as  compar(>d  with  the  male,*  a  common  cloora 
t  bladder,  vagina,  and  rectum. 

-  and  ovaries  may  Ix-  present,  however,  parturition  may  take 
i4mm  m  instanced  by  Huxham  and  Thiebanlt. 

'  ~  1^  noother  instance  the  os  uteri  presentwl  upon  the  surface  beneath 
K4\i|tkv»,  an*!  impregnation  would  have  been  easy.*  ] 

Whcu  the  dwarfed  penis  is  lifted  from  its  bed,  the  orifices  of  the  ureter" 


VMC' 


thJ 


«  Journal  nf  Anatomy  and  Physiology,  1881,  xv.  22C. 

•  Lancet,  1875,  ii.  265. 

•  St  Louis  Mcdicul  and  Surgical  Journal,  1879,  txxv.  286. 
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can  be  plainly  seen,  and  in  bad  epi^pmlic  casoa  the  prostatic  sinuses,  the 
ejaniUtor}'  ducts,  and  the  veni  inoiitanum  nrc  disclnsod. 

The  opening  in  the  abdoniiual  walls  varies  from  half  an  inch  to  several 
iocbes  in  diameter,  and  the  protruding  vtsieal  wall  {B,  Fig.  25)  always 
bnxmes  congestetl  from  the  friction  of  clothing  and  apparatus. 

The  fissure  in  the  pubic  bones  is  sometimes  so  great  tliat  the  diminutive 
pM)i8(.i)lies  almost  coui^ealed  in  the  sulcus.  The  alteration  in  the  auatomy 
of  the  parts  is  well  described  by  Dorau.' 

The  lateral  jMirttons  of  the  allaiUoi-s,  being  diverted  from  their  normal 

r»  nion  or  arrested  in  their  anterior  development,  give  rise  to  these  strange 

"v-arii'ties  of  malformation,  and  there  is  often  produced  an  individual  whose 

^a^xeven  is  uncertain.     As  a  rule,  however,  a  short  sean-h  will  disclose  the 

^>Tnenoe  of  distinctive  sexual  parts,  as  concealed  testicles,  spermatic  coixLs, 

(:^i\Ktate  gland,  or  uterus,  etc. 

In  the  male  the  deformity  is  usually  so  great  that  intromission  becomes 
I  imj)o3sii)ility,  although  sexual  desire  is  often  strong. 

Practically  shut  out  from  i-esjiectable  society  on  account  of  the  horrid 
3fir  engendered  by  the  decomposing  urine  that  constantly  dribbles  from 
■eojiening,  the  chiM  becomes  morfise  and  morbid,  and  drifts  lower  both 
K^^BSysitally  an<l  niuraily,  until  by  the  time  tliat  mauluHxl  is  reached  he  Ije- 
•^■*::»ni«  an  object  of  loathing  and  disgust  to  himself  and  to  others,  both  in 
**■  »s  tiioiights  an<l  in  his  actions. 

Diagnosis. — The  diagnosis  of  the  exstrophy  is  easy,  but  the  dctermina- 
^*  ^Do  of  the  sex  may  at  times  be  puzzling,  except  by  a  careful  study  of  each 
*•-*">  dividual  organ  jircsent.     (See  p.  6{if).) 

Prognosis. — \  cnmplGte  eiiiv  eanuot  lie  expected,  but,  if  a  gocxl  anterior 
t*»-iitcction  to  tlie  l)ladder  is  secured,  and  the  urine  is  directed  into  a  pouch 
^*  Wli  a  small  orifice  of  exit,  so  that  a  projier  urinal  can  be  adapted,  inni'li 
'^^"ill  Ik.'  gainc-d  Ixjth  physiadly  and  mentally. 

When  skin-flaps  are  rcverteil  in  childhood,  experience  has  proved  that 
^**<TP  will  be  no  serious  future  diificulty  from  growth  of  hair  within  the 
^Ijuhler. 

It  should  be  remenilxrcd  that  nearly  twenty  percent,  of  the  cases  oi>erated 
**  J»n  die  from  i^ritonitis,  pya?mia,  or  exhaustion  fi-oni  sloughing  of  the 
**^4«,' — Coulstm  says  twelve  [M^r  cent.,' — but  tlie  benefits  to  l>c  gainwl  from 
snocessful  ojK-ration  arc  sufficient  to  warrant  tlie  protwlure. 
Treatment. — MccAanical. — In  infancy  the  softest  of  napkins  should  lie 
[^***Jploycd,  with  pads  of  borated  or  salicylated  cotton  or  gJiuzc.  The  grrdt- 
care  should  be  exercised  to  prevent  excoriation,  by  the  u.se  of  mAn  or 
porax  water,  cosmoline,  jxjwders,  etc.  During  tlie  activity  of  childhoixl  it 
**  almost  im|x>ssible  to  apply  any  nrinal  with  satisfaction,  and  the  simple 
^**t?88ing8  should  be  continued  until  the  operation  is  jx-rformed. 

>  Jour.  Anat.  and  Physiol.,  1881,  xv.  226. 

•  Int«malii>nul  Encvdnpipdm  of  Surgery,  Ashhuret,  Ut  ed.,  vi.  389. 

*  CouUon  on  the  Bludder,  Wood's  Library,  18BL 
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In  older  life  and  subsequently  to  the  operation,  some  modi  fiction  of 
Earle's  urinal  made  of  niblwr '  or  of  metal,*  so  that  the  cnp  shall  encloee  thai 
abnormal  ujMjiiing  and  conduct  the  urine  into  a  tube  leading  to  a  rweptaclej 
BtrajijK'd  to  the  thigh,  will  best  answer  the  puqxwe  of  cleanliness.     (Fig«,| 
27,  28,  29,  30.) 

Fto.  29. 


FlQ.  27. 


Fio.  28. 


Fio.  80. 


Operation. — Operative  procedures'  should  be  instituted  early,  for  reasons 
already  given  on  p.  633. 

I.  Conversion  of  the  rectum  into  a  iirinarj*  receptacle. 

I  r.  Plastic  closure  of  the  hiatus  and  collection  of  the  nrine  at  a  small 
outlet 

T.  Dh'crsion  of  the  Urine. — ^This  plan  was  attempted  by  Simon  *  by  es- 
tablishing a  communication  between  the  ureters  and  the  rectum  by  threads. 
The  opening  was  secured,  but  the  urine  still  flowed  over  the  pubes,  and  the 
patient  died  in  a  year  from  kidney-disease. 

Smith  °  turned  one  ureter  into  the  colon  and  fourteen  months  later  secured 
the  other  in  the  same  position,  but  the  ehihl  diwl  on  the  thir<I  day  after  the 
second  operation,  from  suppression  of  urine.  The  first  kidney  was  entirely 
dostroycfl,  and  its  ureteral  oiioning  into  the  colon  was  inii^rvious. 

Lloyd*  and  Johnston'  both  lost  their  patients  by  injury  of  the  recto- 
vesical fold  of  peritoneum  while  jmssing  the  seton. 

Holmes  failed  to  maintain  the  opening  which  he  had  secured  by  clamp 


"  .'?t  Louis  Courier  of  Medicine,  1884,  xii.  225. 
»  Ohio  Mod.  Jour,  1R80,  i.  626. 

•  PouHMin,   Ann.  d.  Mnlnd.  d.  Org.  p^nito-urin.,  1888,  v\.  615;   MattTieff,  Laitop. 
Khir.  Obeh.  v.  Mask.,  1889,  viii.  7,  22;  Subbotin,  Vrach,  St.  Petenbuig. 

•  Lanr<4,  1852,  ii. ;  Holmes,  Surgical  Oisea«ea  of  Children,  p.  U7. 
»  St.  Bnrth.  H<*p.  Rep.,  1879,  xv.  29. 

•  Surgical  Treatment  of  Children's  Diteatei,  p.  148. 
t  St.  Baith.  Ho<p.  Hep.,  1879,  zt.  29. 
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Fig.  81. 


broepe  through  the  vesical  triangle.  Sonnenberg*  diverted  the  urine  into 
he  urethral  groove  upon  the  dnrsuni  of  the  penis,  and  then  extiqiatwl  the 
iladder ;  and  I^evis '  established  a  |X'riucal  tistule  while  he  closed  the  anterior 
bdominal  fissure.     His  jiatient  died  on  the  twelfth  day. 

As  all  attempts  to  divert  the  coarse  of  the  uretere  or  to  intnxluce  tul)es 
nto  their  calibres  are  not  only  attended  with  risk  but  are  also  followed  by 
idney-discase,  and  as  the  rectum,  even  in  congenital  opening  of  the  ureters 
nto  it,*  or  in  fistule,  resents  the  presence  of  urine,  the  use  of  the  bowel  as  a 
irinarj'  receptacle  seems  to  be  decidedly  contra-indicated. 

Should  the  experiments  of  Fizzoni  and  Poggi,  as  practised  upon  dogs, 
iw  the  eorutruclion  of  a  Uxidder  after  removal  of  the  viscus,  prove  suflS- 
nently  encouraging  to  permit  ita  trial  upon  men,  another  cliance  of  relief 

rbe  offered.* 
IL  PUuHc  Closure  of  the  A  bdom- 
■wi/  Opaiing. — If  the  deficiency  is 
small  and  the  skin  movable,  as  in 
jTooug  children,  the  edgis  may  be 
freshened  and  covered  with  the  raw 
Gsce  of  flajis  dissectetl  back  and  drawn 
iirectly  in  from  the  lateral  regions 
•idjoining.  the  opening.  Longitudi- 
nal incisions  made  an  inch  exter- 
i^ally,  A  B,  will  relieve  the  tension 
**>d  facilitate  union.  The  gaping 
5«it8,  C  will   heal   by   granulation. 

Closure  of  the  hiatus  has  been 

illy  done  on  the  tliird  day  of  life ;  but  infanta  so  young  as  this  bear 

kloSB  of  blood  badly. 

IU«d  *  operated  at  six  weeks  on  a  fenmle  child  in  whom  the  protrusion  of 
*«  bladder  was  tlmiugli  the  umbilicus.  He  reducitl  the  tumor  through 
*>e  bardcn(.>d  encircling  ring,  dissected  up  the  skin  alKiut  the  ojtening,  as  I 
•^ve  myself  done  in  patent  uruchus,  and  closed  with  fine  hori?e-liair  sutures, 
''liich  were  removed  on  the  fourth  day.  Good  union  was  secured,  save  at 
•le  pcjint,  where  a  drop  of  urine  occasionally  escaped. 

Panc<:»ast's  operatictn,  devised  in  1858,  secures  flaps  from  the  inguinal 
I^OD,  which  are  united  in  the  median  line  with  their  epithelial  faces  in- 
^rd,  the  raw  surface  being  left  to  cicatrize.  In  Ayres's  operation  the 
tposed  surface  is  coveretl  with  aflditional  flaps. 

WfMjd's  reverting  flap,  F,  is  in  the  shape  of  an  inverted  U  (see  Fig.  32), 


'  Amer.  Jour.  Med.  Sci.,  April,  1882,  clxvi.  680;  Centralbl.  f.  d.  Med.  Wisseosch., 
k*»u«ry,  1882. 

•Agnew'*  Sr«t<?Tn  of  Surpen,-,  Irt  cd.,  ii.  618.  •  Ibid.,  ii.  <!09. 

•  Lancet,  Aj»ril  27.  1889,  p.  854 ;  b1«o  Proc.  Sixth  Italian  Surgical  Congresa. 
'  Annali  of  Anatumy  and  Surgery,  Brooklyn,  1882,  vol,  r. 
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and  is  taken  from  the  umbilical  region  above  the  opening.     When  turned 
down  and  folded  upon  itself  at  the  line  A  B  and   sutured   at   the  line  i 

C  D,  its  raw  siirfat-e  is  covered 
by  two  lateral  flaps.  This  oper- 
ation combines  the  advantages  of 
Paneoa.st's  and  Ayres's.  When 
possible,  it  is  bettor  to  have  tlie 
side-flajw  large  enough  to  cover 
in  the  raw  surface  and  to  en- 
close the  base  and  dorsum  of  the 
penis,  and  also  to  construct  a  ure- 
thra, if  possible,  along  the  dorsum 
of  the  penis,  as  in  epispadia. 
Sometimes  the  rudimentarj-  jK-uis 
can  have  a  flap  secured  for  it  by 
thrusting  it  through  an  opening 
made  in  the  scrotal  int^ument. 
Ronx  and  Maury  secured  a  large  convex  flap  of  integument  from  the 
groin,  perineum,  and  scrotum  (Fig.  33,  I)\  which,  when  turned  up  upou 
itself  and  folded  at  the  line  A  B,  was  secured  by  tongue-and-groove  sutures, 

arter  vivification  of  its 

,      J        .  Fio.  88. 

cutaneous  L>oraer,  in  a  «  •  i  » 

groove  cut  in  the  ab-  \         \\1AW4^/> 

dominal        integument  *         ■^    ^ —  ^^ 

alwve  and  around  the 

hiatus.     The  jK'uis  was 

extended     through     a 

small    slit   cut    in    the 

flap.       This    Iwives    a 

large    raw    surface,    C, 

but  in  its  cicatrization 

the  orifice  of  psca|x?  is 

narrowed,  and  tlie  lier- 

niiB  are  sometimes  benefited.     The  heniine,  however,  can  be  more  surely 

<-UH"d  by  returning  them  to  the  abdomiiml  cavity  and  suturing  the  rings, 

as  in  Maccwen's  or  McBiirney's  operation. 

Bigclow  denudes  the  posterior  wall  of  the  bladder  as  low  as  the  ureters, 
in  onlcr  to  reduce  the  amount  of  miutms  surface,  which  he  ac<»mplishes  by 
applying  upoti  this  raw  surface  two  inguinal  Haps  with  raw  tissue  inward. 

IIare-lij>  pins,  twisted,  tongue-and-groove,  relaxation,'  and  interrupted- 
edge  sutures*  are  the  forma  usually  employed.     Either  catgut^  silk,  wire, 


-% 


'  Lanwt,  1869,  i.  2M.  and  1874,  i.  198:  Med.-Chir.  Trans.,  lii.  85,  and  liii.  187. 
'  LivcrjKxil  Mcd.-C'hir.  .Imir.,  .lannarr,  1882,  niid  Brit.  Med.  Jour.,  February  7  and 
26,  1880;  Gaz.  dc  Sanidud  Med.,  Madrid,  1879,  865. 
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m  htmt-h&ir  may  be  employed.     Perineal  cystotomy  assists  in  securing 
uiiioD. 

Only  when  it  is  imptssilile  to  obtaiiia  flaps  from  any  neighboring  region 
is  it  justifiable  to  perform  the  Trendelfubcrg  operation  of  dividing  the  sacro- 
iiiw  srmJaondrosis '  and  approximating  tiie  anterior  superior  iliac  spines  in 
order  to  relieve  tension  and  give  a  larger  mucous  lining  to  tlie  new  blad- 
der. When  pubic  fissure  is  present,  it  would  he  wiser  to  freshen  the  bones, 
fincjbly  bring  them  in  apposition,  and  retain  them  by  wiring. 

The  seleetion  of  tissue  for  the  flap  will  deiK'iid  niwn  the  mobility  of  the 
wmiunding  skin.'  In  the  female,  a^i  a  rule,  the  alxlomiual  integument  will 
offer  tJie  best  district,  while  in  the  male  the  rcxlundant  scrotal  tissue  may  be 
utilized. 

The  epis)iadia  can  be  still  further  closed  by  a  later  oiteration,  and  a  more 
perfect  valve  be  obtained  for  retention  of  the  urine,  even  though  the  securing 
of  a  sphincter  is  impossible. 

It  is  not  to  be  exixttcd  that  a  cure  will  be  effected  without  several 
attempts,  and  nuich  rare  and  i>atienee  will  Ix;  necessary. 

If  the  operation  is  jierformed  with  thorough  antise|)si8  and  weak  sub- 
limate dressings  are  applied,  primary  union  will  be  lx«t  secured.  A  seo- 
Ondarj'  removable  dressing  should  Ite  applied  Ih-Iow,  seiiarated  from  the 
Upper  portion  by  sheet  rubber.  This  can  lie  renewed  every  few  hours  aud 
t.he  parts  thoroughly  cl«iiiswl  after  each  urination  by  a  sublimate  solution, 
one  to  ten  thousand.  Rnshton  Parker  kept  the  hips  of  his  jiatient  immersed 
in  a  warm  boracic-acid  bath  during  the  process  of  healing.* 


i 


HERMAPERODISM. 

An  hermaphrodite  ('£/>/:£??,  "Mercun,-,"  and  'AippnSiri),  "Venus")  is  an 
individual  tlie  defornmtion  of  whose  genital  organs  either  occa.sions  an 
nnccrfainty  in  regard  to  sex,  or  gives  the  impression  that  certain  of  the 
organs  of  both  sexes  are  present. 

True  hermaphrodism — rera  lateralis — with  one  half  possessing  the  male 
S^Mminal  gland,  or  testicle,  and  the  other  half  possessing  the  female  ovary, 
**  8  condition  which  is  rarely  if  ever  present,  and  its  existence  must  still 
■^« regarded  as  doubtful,  in  spite  of  the  many  apparent  eases  that  have  l>eea 
■Sported. 

Sparious  hermaphrodism  in  its  various  forms  is  not  uncommon,  and  the 
K^oeral  sexual  conformation  may  be  very  puzzling  at  birth,  when  the  pi-es- 
*•*«  of  certain  organs  a]:niarently  Iwlonging  to  opposite  sexes  is  observed. 

A  male  with  cleft  scrotum,  undescended  testicl<>s,  and  a  diminutive 
»*^oi8  certainly  bears  a  eloeer  rcflemblanee  to  a  female  than  diies  a  case  of 


L 


'  Med.-Chir.  Tr»ns.,  1888,  lixi.  19L 

'  Brit.  Med.  Jour.,  1880,  pp.  202,  278,  and  1885,  p.  222  ;  Philn.  Med.  Timen,  xii.  877 ; 
•^inw.  Joiir.  Med.  fci.,  July,  1871,  cxxiii.  70;  GWp.w  M.-d.  Jnur.,  187!),  .\i.  230. 

'  Liverpool  Mod.-Chir.  Jnur.,  Jnnunry,  1882  ;  .St.  Louis  Med.  and  Surg.  Jour.,  J»n- 
^**>;i  I88I ;  Aahbunt,  IntcmatioDkl  Encyclopedia  of  Surgery,  Ist  cd.,  vi.  388. 
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atresia  vagiuse  with  elongated  clitoris,  especially  if  the  male  penis  is  hypo- 
spadie,  with  the  urethral  orifice  opening  in  the  perineum. 

While  the  majority  of 

f^'".  84.  80-<-alled  hermaphrodites  un- 

/  ^  doubtedly    are    hypospadia 

j(^   a  males,  yet  tlie  absence  of  a 

\      "v.       ^^^  _^/^3^     %  visible  penis  is  usually  suffi- 

^*^^ '"'■"''^^^^'=^^*^^*^^'    '  '     cient  with  the  laity  to  cause 

the  baptism  of  the  infant  as 
a  female,  and  the  true  sex 
remains  undiscovered  until 
adult  life  is  reached,  when 
the  descent  of  the  testicles 
and  the  development  of  more 
masculine  tendencies  dis- 
close the  real  character  of 
the  jiersou. 

Such  was  the  case  with 
the  individual  depicted  in  Figs.  34  and  35,  who  for  twenty-five  years  lived 
as  a  female  in  the  capacities  of  domestic,  lady's  waiting-maid,  etc.  During 
childhood  the  two  folds  of 

the    entirely    divided,    non-  '°'     ' 

testes-bcaring  scrotum  tloubt- 
less  bore  close  resemblance 
to  the  female  labia,  al- 
though now,  at  fifty-five,  the 
weight  of  the  late-descended 
testicles  and  the  dragging 
upon  these  folds  during  mic- 
turition has  made  them 
quite  pendulous.  When  I 
first  saw  him,  fifteen  years 
ago,  no  penis  was  discover- 
able at  first  sight,  but  ujxm 
separating  the  folds  a  small 
organ  was  found  concealed 
at  the  usual  position  of  the  clitoris.  This  penis  was  grooved  upon  the 
under  surface  of  tlie  glans  and  gave  evidence  of  the  existence  of  corjwni 
cavernosa,  but  the  spongiosum  was  absent  and  the  uretlii-al  ojiening  was 
beneatli  the  arch  of  the  pubes.  Tliis  rod-lined  int'uudibulura  would  admit 
the  little  finger,  and  could  easily  have  been  dilatetl  by  continued  cf>j»ulation 
into  a  moderate-sized  receptacle.  Jlis  sexual  desires  were  always,  however, 
towaixls  females,  and,  as  the  j>enis  during  erection  became  nearly  an  inch  in 
length,  he  was  not  only  able  to  procure  an  emission,  but  could  alsti  render  a 
certain  amount  of  pleasure  to  the  woman,  so  that  after  donning  male  attire 
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be  married.     His  beard  a]>])eared  at  forty,  and  at  present  writing,  though 
le,  his  figure  an<l  all  iiis  attributes  are  detudedly  masculine. ' 
Patho^eneais  and  Btiologry. — The  study  of  the  embryology  of  the 
i%ro  sexrt  shows  the  great  similarity  of  the  component  jmrts  and  the  ease 
itb  which  errors  of  deformation  may  occur  during  the  first  two  months 
f  intra-utcrine  existence.     Median  union  of  the  halves  of  the  nro-genital 
sinus  mav  Ik?  more  or   less  interfered   with,  or  the  tubular  prolongation 
^Ulteriorly  may  be  arrested  by  an  altered  condition  of  the  external  organs 
tliemselves,  or,  again,  the  primary  female  perineal  fissure  may  unite  and  the 
ditoris  undergo  abnormal  enlargement.     (See  Ilyposiwdia  and  Episjiadia.) 
Heredity  is  a  not  infrequent  cause."     Emmet'  reports  a  brother  and 
■MMfer  thus  deformed.     Phillips '  and  Pozze'  record  as  high  as  four  cases  of 
^I^Brious  hermaphrodism  in  one  family. 

In  the  Museum  of  the  Royal  Collie  of  Surgery  are  specimens  showing 
infant  twins,  each  of  whom  possessed  an  exceedingly  small  canal  leading  up 

ra  uterus  and  ovaries.*  A  sister  was  similarly  deformed. 
Peculiarities  of  Formation. — Tnlpius,'  Do  Graaf,'  Par§,*  and  many 
<»tlier  of  the  older  writers  describe  cases  reported  to  possess  the  two  sets  of 
origans,  but  they  may  ea«ily  have  licen  deccive<l,  as  many  of  these  individuals 
become  for  p«K'uniary  reasons  very  adept  in  niisrei)reseutatic>n. 
^P  Errors  in  diagnosis  arc  common  even  in  this  day,  and  the  most  astute 
diagnosticians  have  l>een  arraye<l  njKm  opposite  sides.'" 

The  well-known  case  of  Catharine  or  Carl  Hohmann  was  examined  by 
■Och  able  men  as  Recklinghausen,  Friedreich,  Virchow,  Schultzc,  Mund6, 
•od  Rokitansky,  and  is  probably  as  nearly  a  case  of  tnie  lateral  iiermtiphro- 
<lism  as  any  on  record."  As  a  child  she  jwissed  as  an  undoubted  female. 
I*eveloping  at  twelve  years  of  age,  at  seventeen  she  showed  strong  sexual 
*flinities  for  males,  which  she  gratified  for  twenty  years  in  a  clet\,  although 
*W  poascsscd  no  vagina.  Ail  her  characteristics  were  feminine,  and  several 
physicians  report  that  they  actually  saw  menstrual  blood  exuding  from  the 
•^rwhra.  Menstniation  is  said  to  have  occurred  r^ularly  for  twenty  years. 
Up<jn  the  right  side  wat  a  well-formed  testicle  in  a  scrotum ;  in  the  left  in- 
K^inal  r^iou  was  a  Ixidy,  and  to  the  lefl  of  and  behind  the  small  jx'uis  was 

'  For  further  description  see  Amor.  Jour.  Ob»tet,  Willard,  1870,  ix.  601. 
»  Brit  Med.  Jour.,  February  28,  1889,  409 ;  Med.  Beobacht.,  Bd.  ii.  8.  284 ;  Do  FUsurU 
*J»«th.  Tiril.  congen.,  84. 

•  Amer.  Jour.  Ob«tet.,  vili.  882,  alio  1886,  x\x.  1108. 
•TraiM.  Ol«t«?t.  Soc.  L<>nd.,  188fi.  xxviii.  158. 

•  (;»«!.  M<M.  de  Paris,  1885,  ii.  109 ;  Amer.  Jour.  ObstCt.,  1880,  xiii.  174. 

•  M.>d.  Time*  and  On7,.,  Jnnuarv  24,  1882,  84. 
'  Ob»«Tvat.  MfdIciB,  cap.  Co,  24l,  1050. 

•  I>e  Re  Anntoni.,  lib.  jcv. 

•(E«vrw  d'Ambniisc  Parf,  lib.  xxv.,  cap.  vi.,  Lyons  ed.,  1141. 
••  Diften.  iur  lea  Uemiaphroditea,  298,  Amaud,  and  Oerichtl.  Med.  Abhandlungen, 

Bd.  i.  8.  177. 

"  Amer.  Jour.  Obstet.,  vlil.  816,  Muudfi;   aUo  Lancet,  August  22,  1874,  and  Von 
Fntoqai,  Scansoai'a  Beitiige,  v.,  18<37. 
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another  mass,  which  two  bodies  were  inferred  by  some  pLysicians  to  be 

ovaries,  but  the  question  cannot  lie  deterraintsl  exwpt  by  ixist-niortem  in 
the  future.  In  hits  female  capacity  the  sexual  orgasm  gave  a  tlirill  upon 
the  left  side,  accuixling  to  Aw  statement,  which  must  be  taken  with  "  many 
large  grains  of  salt."  At  forty,  male  characteristics  appeared,  and  he  sub- 
sequently married  a  woman,  with  whom,  as  his  jwnis  develo|K>d,  he  was  able 
to  produce  the  emission  of  a  Huid  ivntaining  spemiatozoids. 

Parsons*  describes  an  individual  with  a  prolapsed  ovary  in  the  right 
labium  and  a  similar  undcscende*!  organ  in  the  left  groin  ;  yet  these  were 
more  probably  testicles,  or  tliey  may  have  l.itvn  similar  to  the  masses  found 
jKwt  mortem  by  O'Neill*  to  l>e  a  hardened  congenital  omental  hernia  on  one 
side  and  a  mass  without  glandular  f*tnicture  on  the  other. 

Palmer^  alludes  to  an  autopsy  by  Meycre,  where  a  withered  testicle 
existed  on  the  right  side  with  penis  and  prostate  gland,  while  on  the  left 
side  was  an  ovary  with  Fallu]iian  tube  and  uterus. 

Even  post-morteiu  examinations,  when  analyzed,  are  not  as  convincing 
of  the  dual  nature  aa  would  seem  from  first  glance.  Stonehara,*  for  instance, 
reports  the  examination  of  a  child  who  dic<l  from  strangulated  hernia.  The 
externa!  organs  are  siiid  to  have  been  of  the  male  tyjK",  but,  as  there  were 
no  testielea,  the  supptwetl  penis  may  have  been  simply  a  clitoris.  A  pros- 
tate gland  encloswl  the  neck  of  the  bladder,  and  beliind  this  were  a  vagina 
and  a  uterus  with  cervix  but  without  external  ns.  On  either  side  of  the 
uterus  lay  organs  that  are  deuomiuatwl  testes,  but,  as  the  pliysician  fails 
to  account  for  any  ovaries,  it  seems  much  more  proljable  that  they  were 
malplaeed  ovaries,  esi>coially  as  the  l''allo]tian  tubes  were  present.  An 
epididymis  is  said  to  have  existed. 

The  ca.se  certainly  does  not  prove  the  existence  of  the  two  essential 
oi^ns,  testes  and  ovaries,  and  I  have  discovered  no  instance  on  record 
where  dual  procrrative  power  has  existed. 

Hcreditv  is  well  instanced  in  the  tacts  that  two  brothers  of  this  ease  had 
penis  and  scrotum  without  testes,  and  that  a  sister  possessed  bifid  nipples. 

Rurnot'  also  reports  a  post-mortem  in  which  testicle,  ovary,  jirostate 
gland,  and  uterus  were  pivsent;  but  WiKxlwaixl  thinks  that  the  ovary  waa 
only  a  mass  of  adipose  tissue,  and  that  the  so-called  uterus  and  vagina 
repivsenh'd  the  united  vesicula?  sc-minales,  the  conformatinu  of  which  was 
irregular  in  conse<iueuee  of  the  arrest  of  devehtpment  due  to  non-deseent 
of  the  testes.  Huffner'  also  reports  a  child  dying  at  ten  months  in  whom 
both  testicles  and  ovaries  were  present. 


•  Mwhanicnl  nnd  Criticul  Inquirj-  into  Henn«phrodism,  p.  144. 
'  Amer.  J"ur.  Mfd.  Soi.,  1861,  xxii.  S.'W. 

>  Amer.  Jcmr.  Obstet.,  1880,  xiii.  174  j  Med.  Qazetto,  xix.  188 ;  Cincinnati  Lancet  and 
Clinic.  1879,  iii.  435. 

«  Lnnoct,  18R8,  i.  871. 

'  Aroer.  Jour.  Med.  Sci.,  xxvi.  367. 

•  Centnilbl.  f.  d.  Med.  Wisseiisch.,  Junuarj-  3,  1871. 
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WiUcocka'  gives  the  results  of  a  post-mortem  upon  a  Hupponed  female 
cf>ild,  in  whom  testicles  and  vas  deferens  were  present  but  no  female  organs 
existed. 

The  constantly-found  condition  of  a  prostate  gland  iu  males  is  not  a 
pcisitive  diagnostic  sign,  since,  in  a  case  wlicre  a  mass  of  dense  fibrous  tissue 
existed  at  the  neck  of  the  blatlder,  a  ajniniittw  of  the  Ptithologicjil  Stxiiety 
of"  London  decided  that  it  was  not  a  prostate,  since  neither  sinus  pix^ulains 
nor  x-eru  raontanum  nor  ducts  were  pn-sent. 

Barnes  recorrLs  a  post-mortem  npou  the  body  of  a  child  who  die<l  at 
^Ixree  weeks,  in  whom  a  liypusjHulic  opening  had  existed  at  the  fnenuin  of 
'what  appeared  to  be  a  penis  but  was  really  a  clitoris.  There  were  neither 
urenis  nor  ovaries  present. 

In  Tidy's  "  Legal  Medicine,"  Mann's  "  American  System  of  Gynae- 
oolog>',"  the  NeiB  Englaml  Medieuf  Monfhlif,  1883-84,  p.  342,  and  1884-85, 
j».  1,  Simpson's  "  Antesthesia,  Hcrina[thnMlism,"  etc.,  1«71,  Edinburgh,  and 
tJhv  "  Dictionnaire  des  Scieucvs  M6dit«les"  (article  Ilerniaphrodism),  will  be 
^«3tind  the  records  of  cases  tliat  have  jnizzlwl  the  most  astute  anatomists. 

Fowler'  exhibited  to  the  New  York  Obstetrical  Society,  for  I>rs.  A  very 
a.nd  Sayre,  the  cast  of  the  |»clvic  organs  of  a  supposed  male  who  was  re- 
ported to  have  menstruated  through  his  jieuis.     Fig.  36  is  from  this  cast, 


'^^nuf 


^**d  shows  the  organs  undoubtedly  of  a  female  witli  probably  a  large 
^'Jtoris,  It  is  also  definitely  stated  tiiat  tlie  [XTrtoti  ]M)ss«'s.scd  feminine  cliar- 
*«steriBtic8.     Being  interested  in  arriving  at  the  jwxssibiUty  of  the  exist- 


•  Trnn«.  Path.  Soc.  Lond.,  18S4.  xxxvi.  809. 
>  Amer.  Jour.  Obstet.,  1887,  423. 
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enoe  of  the  two  masses  labelled  "  testicles"  and  "  ovaries,"  I  wrote  to  Dr. 
Fowler  to  learn  whether  these  hatl  been  proved  to  be  such  organs. 
His  reply  was  as  follows  : 

1  found  0  wiix  model  of  the  alleged  hermnphroditic  organs  amoDc;  some  old  rubbUh, 
traced  tlie  ca^e  to  Ur.  Snvre  (to  whom  it  had  betfn  sent  by  I>r.  Avcrv),  and  learned  all  that 
has  been  stated  in  the  Awrrkan  Junrnal  of  Obaietriai.  Sayrc  hud  the  model  made  fr»m  the 
specimen  sent  him  in  alcohol,  and  declared  that  the  organs  which  I  have  labelled  ovarirs 
and  testes  are  such.  Of  course  I  asked  whether  a  microscopic  examination  was  made,  and 
the  reply  was  that  it  was  not,  because  very  few  had  such  an  instrument  in  those  remote 
dttj'8.  So  you  see  this  case,  as  remarkable  as  it  appears  to  be,  falls  in  with  the  rest  of  ita 
kind.     Yet,  were  you  to  see  the  cast,  I  am  sure  you  would  bo  "  almost  jriersuaded." 

Ver)'  truly  jours, 

Geo.  B.  Fowlbx. 

There  is,  therefore,  no  ix)sitive  proof  that  the  masses  lal)elled  "  testes" 
are  other  than  adventitious  ovaries,  or  simple  non-glandnlar  masses,  or 
raalforiued  |K)rtioiis  of  a  WoliKau  botly.  The  duality  of  eox  is  iu  this 
case,  as  in  nearly  all  others,  certainly  not  proved,  and  is  more  apparent  tlian 
real. 

In  Taylor's  "  Malical  Jurisprudence"  is  also  quoted  a  case  with  testicle, 
epididymis,  and  spermatic  cord  in  the  left  labium,  and  a  supposed  ovarj-, 
together  with  nidimeuts  of  a  uterus,  in  the  rijjjht. 

Many  of  the  foreg;oiiig  cases  are  instances  of  hermaphnxlism  by  excess 
of  either  male  or  female  oi^us,  or  are  examples  of  imperfect  bisexual  or- 
ganizations. A  few  are  instances  of  superposed  or  crosst^l  hermaphrtxlism. 
While  these  hermaphrodites  have  faxpiently  IxTomc  mothers  or  fathers, 
there  is  no  instance  ou  record  where  they  have  oeuuptt'd  both  relations, — 
t.c.,  father  and  mother.  Should  such  a  result  ever  Ik  claimed,  it  woidd  cer- 
tainly be  o|>en  to  tlie  wi<lest  8as]>icion  of  exaggeration  and  fraud,  to  which 
so  many  of  these  "  professionals"  are  addicte<l.  It  would  l>c  very  easy  for 
a  hermaphroditic  mother  with  eiilar^xl  clitoris,  who  had  married  a  woman 
subsequently  to  the  birth  of  her  own  child,  to  invite  outside  male  a.«isistan(.« 
iu  the  impregnation  of  her  wife,  and  then  claim  that  she  was  a  father ;  or, 
even  if  honest,  such  "  assistance"  might  be  rendered  without  her  knowledge. 

Siin]r.«ou'  reports  the  ease  of  a  pseudo-female  who  afiplied  for  jx-rmis- 
sion  to  marry  a  real  woman  pr^nant  by  him.  Altlmugh  a  husljand  is 
reported  by  Jiankin  to  have  borne  a  child,*  yet  she  was  luidoubtedly  a 
female,  and  acknowle<lged  to  having  (xjhabiti'd  with  a  iitale, 

A  hypospadic  male  with  a  penis  an  inch  in  lengtfi,  but  with  an  infun- 
dibidum  two  inches  in  depth  iK'tween  the  tcstcs-lR'artiig  halves  of  a  cleft 
scrotum,  was  found  in  blissful  wifely  contentment  after  twenty  years  of 
wedded  life  with  a  husband.^ 

•  Todd'8  Cyclopnedia  of  Anatomy  and  Physiology,  art.  Hennaphrodism  ;  Lond.  Med. 
Rev.,  iii.  625;  Diet.  dc«  Sci.  Med.,  96. 

'  Lit  de  Hcmiaphrod.,  cap.  23,  1609. 

•  Canada  Lancet,  Toronto,  1883-84,  xvi.  184. 
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The  Greeks  called  these  unfortunute  beings  Tribades,  and  statui-s  repre- 
senting various  furms  of  hcrmaphrcM.litcs  have  been  uucarthed  at  Pompeii 
and  HcivulaDeuiu.' 

A  spurious  liennaphnxlite  is  reported  who  was  considered  to  have  had 
ttpo  bfruUlera,  a  penis  connecting  with  one,  while  the  other  was  readied  by 
a  oretlira;  but  one  of  them  may  liave  been  only  a  cul-de-sac.* 

For  furtlier  literature  uikju  the  subject  the  reader  is  referred  to  Fisher's 
**  Teratology,"  to  the  Anwrioan  Journal  of  Obddrica,  xiv.  94,  to  the  Journal 
<^  the  American  Metiical  Association,  October  20,  1888,  to  the  Journal  of 
.^■wtatomif  and  Phifniolor/j/,  I^udon,  1883,  xvii.  8(3,  etc. 

Diagrnosis. — ^The  diagnosis  of  sex  in  early  childiiood  is  important  for 
nasons  iili-cady  expressed.  A  careful  examination  sliould  l>e  instituted, 
axsd  the  sex  declart-d  in  conformity  with  the  prcjK)udenuice  of  existing 
ual  organs.  We  are  now  too  far  advancetl  in  our  means  of  diagnosis  to 
l>e  guided  by  Aristotle's  rule  that  "  it  is  to  lie  consideretl  iu  wliich  member 
it  is  fittest  for  the  act  of  copulation  ;."  but  both  external  and  internal  organs 
jld  be  most  conscientiously  investigated.* 

An  enlarged  clitoris*  is  not  unfrequeiitly  present  at  birth,  and  should  it 
^^^aontinne  to  grow  it  may  reach  even  to  twelve  inelics  in  length. 
HP  Cases  of  superposed  or  semi-lateral  or  cros.sed  licrmaplii'odism  are  often 

f       "^"^ry  poszling,  but  care  will  assist  in  the  formation  of  a  correct  opinicm. 

The  absent  testicles  and  the  diminutive  penis  certainly  tend  to  mislead, 

*^Mt  I  have  found  the  majority  of  these  cases  to  be  varieties  of  males,  which 

I      ^^^lierienoe,  however,  differs   frrjin  that  of   Parmley,*  who   considers  the 

yority  to  be  females  with  elongatetl  clitoris.     In  olden  times  all  these 

er  cases  were  cla.ssed  with  hermaphrodites,  altliough  they  were  undoubted 

est     In  the  same  category  also  have  been  classed  women  who  simply 

proIapsiLS  uteri '  or  vulvar  tumors.     The  prvorte<l  sexual  ism  of  these 

^?*T»ales  may  induce  them  to  become  lovers  of  women,  and  to  practise 

J^phism  at  an  early  age.     By  reasiin  of  the  pain  and  inconvenience  ex- 

I^'^inencod  during  coition  with  men,  they  may  also  assume  the  position  of  a 

****»n,  and  thus  receive  and  give  a  certain  amount  of  pleasural)le  feeling  with 

^*-    ^voman. 

ThiB  it  wHU  be  seen  that  even  in  later  life  the  direction  of  sexual  desire, 
lie  it  is  of  assistance  in  forming  a  correct  diagnosis,  yet  is  not  iufalliljle. 
Sexual  impulse  is  mainly  dependent  ujion  the  presence  of  testicles  or 

'  Amer.  Jour.  Obstet.,  1886,  xix.  081  ;  Lancet,  March  J),  1880.  p.  481. 

E*  Amer.  Jour.  Obstet.,  ix.  171 ;  Cincinnhti  Lancet  and  Observer. 
•  St.  Thomai'a  Hospital  Reports,  ix.  29,  85;  Btjston  Med.  and  Surg.  Jour.,  1888,  cxviti. 
•  Haller,  Elem.  Physiol.,  1071,  vii.  81 ;   Hcrmiiphrodism,  Cyclop.   Anat.  and  Physiol., 
^«1» ;  Trans.  Obetct.  Soc  Lond..  1882,  xxiv.  188,  289,  240,  and  188«,  xxxviii.  168 ;  Tran*. 
^*tK.  Soc.  Lond.,  xxiii.  16fl,  and  ri.  168. 
*  Amer.   Jour.   Obetet.,   1886,   xix.   931 ;    Riolanui,    Encheiridlum   Anatomicutn   et 
^^Iholcgicum,  1668. 
•  Detroit  Clinic,  i.,  No.  18,  141. 
J 
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ovaries,  but  the  feding  may  be  entirely  absent,  and  in  this  neutral  state 
circumstances  may  alter  affinities.  Again,  it  may  be  abnormally  incroasol, 
and  may  develop  as  early  as  four  years,'  and  at  puberty  may  lead  to  ex- 
cessive degradation. 

The  absence  of  proper  genital  functions  may  alter  the  voice  and  form, 
the  growth  of  hair,  and  the  characteristics  of  the  individual,'  but,  ns  these 
conditions  are  to  l>e  taken  in  connection  only  with  the  study  of  both  external 
and  internal  genitalia,  they  will  seldom  mislead. 

The  cast's  of  large  clitoris  associatetl  witli  absent  vagina  or  absent  ntenis, 
or  with  ntenis  emptying  into  tlie  bladder,'  aro^  of  course,  females  minus 
certain  organs ;  yet  in  early  childhoo<l  absolute  certainty  is  impossible. 

Cameron  *  mentions  a  supposed  girl  who  menstruated  at  thirteen  and 
occiisionally  for  several  ycai-s  later.  Slie  married  at  seventeen,  but  soon 
developed  masculine  tendencies  and  sought  for  females.  She  possessed  no 
uterus,  the  vagina  was  but  a  cul-de-sac,  and  tliere  were  two  testicles  in  the 
supposed  labia. 

On  the  other  hand,  an  apparent  male  may  possess  a  uterus.* 

Menstruation,  if  regular  and  unfeignetl,  is,  of  course,  presumptive  evi- 
dence of  the  existence  of  an  ovary ;  but  surh  flow  may  be  absent  even  in 
an  undouht<H.t  female,  or  it  may  esrajto  thmugh  the  blad<ler.' 

Even  where  both  vagina  and  uterus  were  absent,  the  mons  has  been 
found  covered  with  hair  at  four,  the  mammae  well  developed  at  ten,  and  at 
sixtet'u  the  features  .still  girlish.' 

When  crj'jrtorehidism '  is  present  with  cleft  scrotum,  aa  is  so  common  at 
birth,  a  careful  search  must  be  instittitwl  for  the  missing  testicles.  Pro- 
lapse of  ovaries,  even  into  the  inguinal  canal,  is  very  rare. 

The  extx-cdingly  diminutive  character  of  the  organs  in  the  new-bom 
remlci-s  examinsition  difficult,  hut  with  ]>rt)l>e  and  sound  distinctive  portions 
even  of  internal  (trgans  can  usually  I*  distwveretl. 

If  ether  is  iis(i<l,  great  care  must  lie  exercised,  as  the  delicate  tissues  of 
infancy  and  childhood  are  but  slightly  resistant  to  the  efforts  of  a  strong 
man.  This  fiict  cannot  Ix*  too  strongly  fixed  in  the  minds  of  all  surgeons, 
as  many  accidents  have  oecurre<l. 

The  prostate  gland  is  rarely  absent  in  males,  but  must  not  be  mistaken 
for  a  utcnis. 

>  Brit.  Med.  Gaz.,  April  13.  1872;  Med.-Cliir.  Trans.,  i.  276,  286;  Amer.  Jour.  Med. 
8cl.,  OcU.t.cr,  1852,  Ml  ;  Brit.  Med.  .Jnur.,  April  27,  1872,  461. 

»  Now  York  Med.  Jnur.,  1882,  and  Obstot.  Bev.,  1882,  xxxv.  28. 

»  Philn.  Med.  and  .Surp.  Report<>r,  1884,  li.  516. 

«  Olai'Sdw  Med.  Jour.,  1885,  xxiii.  218  ;  Med.  Fn'j>s  and  Circular,  1888,  xlv.  459. 

»  Phila.  Med.  and  Surg.  Reporter,  1883,  47  ;  New  York  Med.  Jour..  July  10.  1886. 

•  Med.  Times  and  Gazette,  Febniarj-  18,  1860,  170,  and  June  22,  1872;  Amer.  Jour. 
Med.  Sci.,  1872,  512,  also  July,  1847,  also  vol.  xxvi.  p.  66;  Virchow'a  Archiv  f.  Gj-n., 
March.  1869. 

'  Med.  Times  and  Gazette,  February  21,  1852,  187,  alio  1878,  691. 

•  Bdin.  Med.  Jour.,  xliii.  128,  313. ' 
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When  the  sex  is  uncertain,  it  would  be  wise  to  pronounce  the  infant  a 
probable  male  and  await  developments,  since  less  inconvenience  would  arise 
from  an  error  in  tliis  direction. 

Treatment. — Plaatic  sui-gcrv  will  sometimes  be  of  service  by  relieving 
hyposjiiulia  or  epispadia  or  cxstropiiy,  or  by  unloosing  a  webbed  jx^nis  or 
lil^erating  the  organ  when  concealed,  or  by  removing  an  elongatwl  clitoris. 
3fo  rules  tan  Iw  laid  down,  save  that  every  possible  attempt  should  \)e  made 
in  childhood  to  instruct  these  individuals  as  to  ihcir  jintper  sex  and  to  restore 
die  parts  as  nearly  as  jiossiblc  to  their  normal  condition,  thus  saving  them 
H    ^rcat  mental  di.«trcss  and  degradation. 
^H  Tlie  proper  time  tor  o^vcratiou  will  be  l>etween  three  and  six  years  of 

^H  magG,  tar  reaaom  given  in  the  discuasion  on  p.  033. 

^^m  Before  removal  of  an  apparently  cnlargt^l  clitoris  the  diagnosis  of  sex 

^^BBlaould  be  positive,  lest  the  (»rgan  l)e  a  male  jienis. 

^H  When  the  absence  of  essential  organs  or  the  mnlforniation  is  so  great  as 

^Hifco  pre<'lnde  the  |>ossibility  of  cbild-lH'aring,  it  is  good  surgery  to  uusex  the 
^^^s^<:ieul  at  an  early  age,  as  discussttl  on  p.  634.  The  effect,  both  physically 
*»»«!  psychitally,  will  l>e  lx?neficiul.  Gross'  removed  the  testicles  from  the 
-l«?fl  scrotal  pouches  in  one  case.  The  child  is  reported  to  have  had  girlish 
E>«x»cliviCic9. 

DOUBLE  OK  SUPERNUMERARY  BLADDER. 

The  condition  of  double  blmidor  is  a  very  rare  one,  some  even  of  the 

*  "^^I'fccirtod  cases  bearing  evidence  that  the  second  canal  leading  up  to  a  viscus 
**■*»■>•  have  lxs?n  but  an  opening  into  a  cul-ile-sac.*     Occasionally,  however, 

*  **c«  urethne  from  two  scjianite  niiile  organs'  enter  separate  compartments, 
'***<!  in  one  instance  lithotrity  was  suixx-ssfully  performed  in  one  bladder 
"^"^'hile  the  other  was  healthy. 

It  is  not  probal)Ie  that  any  treatment  will  l>e  necessary  for  such  a  condi- 

**^»i.     The  only  formation  likely  to  give  trouble  would  lie  in  a  two-cavity 

■*la<lder,  where  the  septum  existe<i  only  throughout  a  jxirtion  of  the  viscus. 

'  »■>  sucli  a  case  supra-pubic  incision  would  ix-rmit  examination  and  jwssibly 

t****Tial  removal. 

AaSENCE  OF   BLADDER. 

In  rare  instances  the  bladder  m.-jy  be  entirely  absent,  in  which  case  the 
"'^tcrs  will  l)e  found  emptying  into  the  rectum  or  vagina,  into  the  urethra 
^^'t^Pctly,  or  at  the  umbilicus.  A  fvrtain  amount  of  contractility  is  usually 
pi-es^-nt  at  the  outlet,  and  the  ureters  sometimes  become  so  jMiuchwl  and 
•'ated  that  they  are  capable  of  retaining  nearly  an  hour's  excretion. 
*^»ually,  however,  the  dribbling  of  urine  is  constant,  as  in  Winter's  case,* 


'  Amer.  Jour.  Med.  Sol.,  October,  1852. 

•  Ampr.  .Inur.  ObstPt.,  ix.  171 ;  Cinclnnntl  Lnncet  nnd  Obsen-cr.  1871. 
'  i'milh,  Trnn*.  Med.  Bnd  Chir.  Frjciilty  of  the  Sute  of  Man-lnnd. 

•  Amer.  Jour.  OUtet.,  April,  1880,  874. 
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where  the  ureters  had  their  exit  jiist  inside  tlie  imperfect  labia  of  a  femali 
diild.     In  Oliver's  case  the  patient  readied  adult  life.'  I 

Treatment. — As  in  exstrophy,  partial  comfort  may  be  secured  by  thi 
use  of  a  urinal  attached  tu  the  body.     (See  Fig.  27.) 

Operative  measures  have  thus  far  failed  to  give  relief,  as  the  rectum  ba( 
resented  all  attemjjts  to  convert  it  into  a  receptacle  for  urine. 

Should,  however,  the  experiments  of  Fizzoni  and  Poggi,*  as  now  prad 
tised  upon  dogs,  result  in  the  possibility  of  securing  in  human  beings  a  lib 
coastruction  of  a  bladder,  there  may  yet  be  some  hope  for  tliese  iiufortt^ 
nates. 

The  application  of  a  trus8-i>ad  at  the  orifice,  when  feasible,  might  dilat 
the  ureter  into  a  receptacle,  but  socli  a  course  would  probably  result  it 
kidney -disease. 
f  OPEN   OR   PATENT   URACHUS.  < 

Oj>on  uraehus  is  a  condition  that  is  rarely  present :  individually  I  havi 
observed  but  two  cases. 

The  explanation  of  the  fistule  is  easy.  The  extra-abdominal  and  intra* 
alxlominal  jw^rtions  of  the  allantois  in  early  foetal  life  communicate  througl 
the  iimhilious.  When  the  shrinkage  and  disappdiranee  of  the  former  occni' 
and  the  lower  portion  of  the  latter  resolves  itself  into  the  urinary  bladder 
there  still  remains  the  ujukt  portion  of  the  latter,  which  in  the  normal 
progress  of  development  shrinks  and  l>eeonies  converted  during  the  eightl 
month  into  the  fibrous  coni  extending  from  the  top  of  the  bladder  to  tin 
umbilicus.  Failure  of  closure  occasionally  owurs,  and  (here  then  restdts  a 
anmll  canal  that  will  permit  a  greater  or  less  escape  of  urine  through  in 
outlet  at  the  nmbilieus. 

In  one  of  tlie  cases  alluded  to,  this  had  existed  for  three  years  frona 
birth,  and  tiic  surrounding  |>art.'«  had  been  kept  in  a  moist,  irritated,  anC 
eczematons  condition  from  tlie  eontinuons  escajje  of  a  few  drof)s  of  urine. 

A  careful  search  will  usually  disclose  the  fact  that  there  has  been  s*im< 
interference  with  the  free  escajic  of  urine,  thus  giving  backward  pressure 
upon  the  urachal  canal  and  tending  to  keep  it  jmteut. 

In  ()ne  of  my  cases  the  labiii  minora  werc  firndy  adherent.  A  tightly* 
contraetwl  prepuce  might  pif>diice  the  same  result,  as  would  also  an  im-r 
pactcd  calculus. 

Treatment. — In  the  case  upon  which  I  operate*!,  thorough  cauterization 
of  the  edges  of  the  fistule  had  Iteen  unsuccessfully  tried.  I  pared  tht 
edges  extensively  and  brought  the  deep  parte  together  with  catgut  sutures. 
The  wound  healed  promptly  under  antiseptic  dressings,  but  in  a  few  weelai 
reoi)ened,  though  the  flow  of  urine  was  greatly  lessened.  Finding  a  dccj^ 
pouch  inside  of  the  umbilical  ring,  I  scraped  it  out  thoroughly,  cauterireq 
its  whole  surface  with  chloride  of  zinc,  jmred  the  edges  of  the  ring,  ani* 

i  '  Lancet,  December  6,  1879. 

i  '  Lancet,  April  27,  18S0,  p.  864  ;  alio  Proc.  Sixth  Imlion  Surgical  Congnia. 
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ioflerted  a  drainage-tabe  to  the  bottom.  This  was  slowly  withdrawn  as 
the  granulating  process  went  on,  and  a  perfectly  solid  closure  was  secured, 
whidi  has  now  been  tested  for  two  or  three  years.  A  probe  could  not  be 
carried  into  the  bladder  from  the  urachus,  but  the  issuing  fluid  was  dis- 
tinctly niinons.  There  was  no  obstruction  to  the  exit  per  urcthram  save  the 
adhesion  of  labia  before  mentioned. 

Should  there  be  any  impediment  to  the  free  escape  of  urine,  it  should  of 
oooree  be  removed  before  attempting  to  close  the  fistule.  I  did  not  use  the 
cfttheter  in  my  case,  but  instructed  the  child  to  urinate  every  hour  for  the 
£rst  week,  so  as  to  permit  no  accumulation. 

Biamann  reports  two  cases  that  had  gone  on  to  adult  life.^ 
Cysts  of  the  urachus  are  not  uncommon.     They  are  meet  frequently 
sn  by  laparotomists.* 

>  ArchiT  f.  Clin.  Chirurg.,  Berlin,  1887,  xxxvi.  996. 
*  Lancet,  October  6, 1888,  674. 
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Bt  a.  VANDER  veer,  31D. 


RETENTION   OF   URINE. 

Retention  of  urine  in  children  is  by  no  means  a  common  affection. 
Obviously  the  chief  causes,  obstructive  lesions,  are  rarely  incident  to  child- 
hood. 

Causes. — Retention  of  urine  can  hardly  be  dignified  by  the  terra  dis- 
ease, but  is  rather  a  symptom  arising  from  a  great  variety  of  causes,  among 
which  the  chief  arc  nervous,  traumatic,  congenital,  oljstructive. 

Tiic  nervous  causes,  which  cover  the  gr«iter  jiortion  of  cases,  arc  either 
reflex  or  cerebro-spiual.  The  cause  is  rcfle.x  in  fissure  of  the  anus,  rectal 
jK)ly|>iis,  asi-arides,  liemorrhoids  (rarely),  phimosis,  the  action  of  cantharides, 
tufiientine,  and  simihxr  remetlira,  and  the  free  use  of  antniynes.  It  is 
eercliro-spinal  in  mcuingiti.s,  hysteria,  cerebral  tumor,  dentition,  and  Fried- 
reich's ataxia. 

Traumatic  causes  usually  arise  from  Iilows  to  the  perineum  or  h^'poga.s- 
trium,  fracture  of  the  pelvis,  or  concussion  of  the  spine. 

Congenital  defects,  such  as  phimosis,  stricture,  jmglutiuation  of  the  labia 
minora,  membranous  occlusion  of  the  urethra,  have  been  reported  in  isolated 
cases  as  causes. 

Obstnictive  causes  are  due  to  stone  or  tumor  acting  mechanically. 

Pathologry. — The  pathologicjvl  conditions  lying  Imck  of  retention  fronT 
nervous  causes  are  most  interesting.  In  conscfpience  of  the  intimate  con- 
nection between  the  nervous  mechanism  of  the  rectum  and  the  bladder, 
irritation  of  tiic  sensory  nervc-ctiding  of  the  rectum  gives  rise  througl»  the 
automatic  centre  of  the  cord  to  irritable  bladder  or  retention  of  urine.  The 
perifiheral  irritation  from  phimosis  acts  similarly.  The  administration  of 
cantliaridcs,  turjwntine,  and  similar  remedies,  by  an  irritation  of  the  sen- 
sory nerves  reflcxly,  keeps  tlie  sphincter  vesicsE  tetanfeally  contracted.  Id 
certain  diseases  irritation  of  the  inhilvitory  conducting  paths  or  of  the  cor- 
tical centres  is  capable  of  producing  at  one  time  irritability  and  at  another 
time  retentiim.  Such,  doubtless,  is  the  ease  in  hysteria,  meningitis,  and 
rarely  in  Friedreich's  ataxia. 

Symptoms. — The  history  of  the  case,  the  presence  of  a  globular  tumor 

074 


DI8EASH9  OF  THE   BLADDER. 


675 


mhftnit  the  symphysis  pubis,  and  the  increased  tension  of  the  recti  muscles^ 
together  with  dtilncss  ui)on  percussion  and  possible  fluctuation,  all  go  to 
make  a  clinii^I  picture  not  likely  to  be  mistaken. 

Di&grnosis. — It  is  liarcly  possible  to  mistake  suppression  for  retention 
oi*  urine ;  the  absence  of  the  globular  tumor,  of  tlie  increased  tension,  diil- 
maceB,  and  fluctuation,  together  with  the  fever  ami  dr}-  skin,  will  tisiuilly 
dispel  any  doubt.     However,  catheteriitatiou  makes  the  diagnosis  absolute. 

Prognosis. — The  prognosis  of  retention  of  urine  in  children  is  good. 
SkffoBt  neurotic  affections  are  but  terajwrarj'.  In  organic  nervous  tlis<W!C8 
<^e!  prognosis  will  dejjend  upon  the  rause.  Cougtuiital  defects  will  t'.iU  for 
tzikc  intorvention  of  surgery.     Traumatism  is  seldoni  permanent. 

Treatment. — A  careful  study  of  the  case  sliould  Ik'  made  to  detennitie 
C:2io  cause,  which  in  some  cases  will  call  for  all  our  dia;;nostic  resoun'cs. 
"^Tixatment  is  immwliate  and  curative.  The  first  iudiration  is  to  evacuate 
*^  1^«?  bladder.  It  is  not  always  vnae  to  resort  to  the  catheter  at  once.  It  is 
•Aiff5c»ilt  to  secure  the  necessary  t!0-oiH>nitinn  of  children  in  the  nseof  instni- 
*^*ciont«.  Catheterization  is  not-  unattcndetl  witJi  danger.  Rupture  of  the 
•^*la<lder  has  oocurretl  from  tiie  struggling  of  the  patient,  and  cystitis  may 
lighteil  up  even  by  the  most  careful.  Again,  tlic  o|ieratii>n  is  not  rc- 
tndcd  as  jKirticularly  humane  Ijv  the  fond  mothcre.  However,  cathcteriza- 
ton  shoidd  be  resorted  to  before  damage  may  be  done, — chloroform  being 
linistered  when  necessarj'. 

In  purely  reflex  cases  a  hot  Irnth  followe<l  by  full  doses  of  brumide  of 
ish  or  moderate  doses  of  Dover's  powder  will  usually  l>e  effective.  In 
■"^^'s^teria  catheterization  slionhl  l>c  avoidc<l  as  Img  as  possible.  Faradization 
*^*'^  the  bladder  or  the  intnxhu-tiou  into  the  rectum  of  nio^Iy-mouldctl  siip- 
l**^J"ei tones  of  ice  overy  two  hours  will  nirely  fail. 

Carative  treatment  vnW  demjind  the  treatment  of  rectal  disorders,  the 

*'*^"»r»oval   of  redundant  and  adheriMit  pjvjfuccs,  the  separation  nf  adherent 

^^^ia,   the  divisiun   of  oc<-!uding    urcthnd    membranes,   and   the   relief  of 

Rupture  of  the  urethra  followed  l>y  retention  and  extravasation  from 
t**HiK«l  injuries  should  Ik-  trcsitwl  by  an  immwliate  external  urethrotomy. 

Systemic  diseases  will  always  (sill  for  trt>atment  proper  for  each  disease. 
*^*ooe  and  tumors  always  call  for  operation. 


IRRITABILITY  OF  TUE   BLADDER. 

Oauses. — Irritability  of  the  bladder  may  be  dej)endcnt  upon — 1,  dis- 
"^sf?*  of  liie  genit«>-urinary  system;  2,  diseases  of  neighboring  organs; 
•■*»  disonlcrs  of  the  general  system. 

Many  of  the  genito-nrinary  diseases,  such  as  vesical  tumor,  stone,  eye- 
**ti«,  renal  calculus,  neuralgia,  and  hyiK^nesthesia  of  the  nwk,  are  invariably 
^**ompanied  by  vesical  irritability.  Disonlers  of  the  urinarj'  excretion — • 
***at  is,  very  acid  or  very  alkaline  urine — are  causes  in  rare  cases. 

Diseases  of  the  rectum  aud  anus,  fissure  of  the  anus,  polypus,  hemor- 
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rhoida,  an  overloaded  rectum,  ascarides,  are  frequently  causes  in  children. 

Adherent  j>repuce  rcflcxly  is  a  cause  of  initaljility  of  the  bladtler. 

Dentition,  jjastric  disorders,  diseases  of  the  nervous  system,  and,  above 
all,  the  urioai'id  diathesis,  are  causes.  Prof.  E.  L.  Keyes  has  given  inter- 
esting histories  of  cases  of  chorea  where  the  bladder  was  severely  affected. 

The  patholdg}'  in  some  cases  is  verj-  similar  to  that  of  cases  of  nervous 
retention,  and  in  others  it  will  depend  upju  the  cause. 

The  symptoms  are  frequent  urination,  tenesmus,  and  pain,  the  pain 
being  referri-d  to  the  perineum,  the  hyixigaatrium,  or  the  glans  penis, — one 
or  all  of  thej*e  regions. 

Diagrnosis. — Irritability  of  the  bladder  cannot  be  mistaken  for  any- 
thing else.  The  only  necessary  point  is  to  inquiiv  carefully  into  the  cause. 
In  any  case  where  the  symptom  persists,  the  bladder  should  be  carefully 
examined  foretone  or  tumor,  and  the  rectum  explored. 

Proffnosis." — In  most  cases  the  prf>gnosis  is  goinl,  the  causes  being  very 
anu'iiuble  to  treatment.  Cases  of  neuralgia  oileu  run  a  protracted  course. 
The  irritable  bladder  of  Friedreich's  ataxia,  a  rare  disease  in  chUdren,  is 
not  greatly  lienefitetl  by  treatment.  In  hysteria  the  condition  may  be 
refractory,  yet  it  seldom  persists. 

Treatment. — All  treatment  should  be  directed  to  the  cause.  Stone, 
tumor,  and  phimosis  require  surgical  interference.  Cystitis  calls  for  appro- 
priate tn^tmcnt.  Neuralgia  will  require  tlie  use  of  toni(«,  electricity,  and 
Bn(.Mlyne.s,  although  treatment  is  likely  to  be  tedious.  Ilypenesthesia  of  the 
neck  will  t>e  best  treated  by  counter-irritation  by  small  blisters  to  the  peri- 
neum, making  the  urine  bland  by  :tbe  ad  mi  nist  ration  of  diluents.  A  small 
glass  of  Vifliy  night  and  morning  and  a  bland  diet  are  useful  adjuvants. 
The  use  of  hyoscyamus,  or  of  IwUadunna  or  its  alkaloid  atropia,  either  by 
till'  nututh  or  by  the  rectum,  is  goinctimes  successful.  In  obstinate  cases 
the  in.stillation  of  three  to  five  minims  of  a  solution  of  nitrate  of  silver  (gr. 
X  to  3i)  into  the  deep  urethra  succeetis  admirably.  It  should  be  repeated 
every  week.  Coc-aine  may  be  used  for  local  anaistheaia.  Disorders  of  the 
urinary  secretion  should  be  corrected.  Alkalinity  should  be  combated  with 
•  lit'  mineral  lunds  and  bitter  tonics.  Benzoateof  sodiiun  is  valuable  in  these 
oases. 

In  I'liiidrcn  who  have  inherited  the  uric-acid  diathesis  there  is  at  times 
irritability  of  (he  bladder  from  a  very  acid  urine.  Tills  condition  is  best 
eoinlmf«'d  l)y  the  use  of  oolchicum,  either  the  wine  or  the  acetous  extract,  by 
the  pivjiarations  of  lithia;;  or  by  the  alkaline  mineral  waters. 


CYSTITIS. 

None  of  the  coats  of  the  bladder  are  free  from  the  danger  of  iuflamma- 
tory  changes.  The  muctnis,  muscular,  and  {>eritoncal  coats  may  lie  scpa- 
ralely  or  juiully  aftcctwi.  Vesiral  catarrh  or  iutlauiniation  of  the  mucous 
CMt  19  most  common  in  childtiood.  The  disease  may  be  cither  acute  or 
(AkRutie. 
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■  Causes. — Keycs  has  made  a  very  useful  classification  of  the  causes  of 

cvstitis, — viz.,  1,  traumatism,  mwluinical  or  chemical;  2,  extension  of  in- 
flammation ;  3,  exacerl)atiou  of  pre-cxistiiij!;  inflammation  ;  4,  ppoeifie  action 
of  drugs;  5,  neurosis;  to  which  I  add — (J,  general  or  systemic  infection. 

1.  Fracture  of  the  pelvis,  blows  ujwn  the  liypoga-strium,  retention  of 
nrine,  unsicilful  use  of  the  catheter,  the  irritation  of  stone  or  tumor,  all 
znechanically  cause  cystitis.  Au  altered  urine,  very  acid  and  8«anty,  or  <le- 
oomposing  from  bacterial  infection,  may  cause  cystitis.  The  use  of  irritant 
i  njections  may  Ix;  a  cause. 

2.  At  autopsies  on  children  Henoch  has  found  stone  impacted  in  the 
j>elvi8  of  the  kidney,  attended  with  considerable  pyelitis.  By  extension  of 
cte  inflammatory  process  the  bladder  may  l.»p<'oine  aft'eeted. 

3.  In  connection  with  stone,  tumor,  and  abnormal  urinary  excretion, 
tliere  is  very  frequently  a  %'ariable  amount  of  chronic  cystitis.  Exposure  to 
oold  or  errors  of  diet  may  in  such  cases  give  rise  to  an  active  inflammation. 

4.  The  free  use  of  cantharidcs,  of  terebinthines,  of  enbeb,  or  of  the 
balsams  is  capable  of  producing  cystitis  by  direct  irritation. 

5.  Paralysis  from  spinal  curvature,  chorea,  or  reflex  irritation  from  the 
kidney,  rectum,  or  jirepuce  may  cause  cystitis. 

I  6.  Cystitis  occurs  in  the  ciiurse  of  certain  infections  and  contagious  dis- 

^••"ases,  typhoid  fever,  t\-]ihus  fever,  stwrlatina,  and  diphtheria.     I  feel  sure 
^^"tlxat  I  have  seen  it  arise  from  malarial  infection. 

Patholoery. — At  the  onset  of  an  acute  cystitis  the  mucous  membrane 

of*  the  bladder  is  hypera;mic,  swollen,  and  secreting  a  serous  fluid.     The 

^K l)^'poreemia  is  likely  to  he  nios^t  marlied  about  the  neck  ;  ecehymntic  spots 

^^"^^'ill  Ix-  observetl,  and  in  the  severer  cases  purplish  patches  may  be  found. 

"The  mucous  glands  located  in  greatest  numbers  about  the  trigone  arc  dis- 

^K^onded  with  a  jiearjy  secretion  and  surrounded  by  a  dark-rctl  areola.     The 

^^^»»ljerficial  epithelium  exfoliatej*,  leaving  erosions.     The  seen^tion  becomes 

"lUco-pundent.     The  mucous  membrane  may  become  gangrenous.    Abscess 

^^f*  the  muscular  coot  takes  place  octasionaily  in  severe  cases.     There  is 

^Ixvavs  more  or  less  ulceration  about  tlie  neck  of  the  bladder. 

There  is  a  class  of  cases  in  wliich  the  exudation  is  diphtheritic;  coats 
•^f  tlie  bladder  have  been  expelled  by  tlie  female.  The  urine  is  at  first  acid, 
*»h1  contains  but  few  pus-  or  bloiKl-corpuseles,  but  shows  a  slight  increase 
*"*^  mucus.  Ijater  the  reaction  Ix-conies  alkaline,  and  a  greater  amount  of 
^^JQco-purulent  sediment  is  found,  mixed  with  blixid  and  epithelial  cells. 

Symptoms. — The  symptoms  of  acute  and  those  of   ehronie  cystitis 

^•fier  only  in  di'gree.     In  an  acute  case  the  patient's  attention  is  first  ealleil 

**^  the  diseane  by  an  uneasy  feeling  in  the  pelvis  and  by  frefjuent  micturi- 

*^*on,     Theac  two  symjitoms  nipidly  grow  worse :  uneasiness  gives  place  to 

*<^ero  pain  in  the  periuenm,  hypogastriuni,  back,  or  thigh  ;  the  pain  may 

**«  located  in  the  glans  jx-nis.     Micturition  be<'omcs  more  fretpient.     The 

Pnscnce  of  urine  in  the  liladder  is  intolerable,  and  the  secretion  is  expelled 

^n  (Imps,  which  may  be  filled  with  bhxxl.     In  children  rigors  and  convul- 
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siuiis  ara  common.  From  loss  of  sleep  and  [lain  tlic  face  has  an  expression 
of  anxiety ;  the  features  art?  drawn  ;  the  depression  is  verv  grttit.  If  the 
case  does  not  improve  under  treatment,  rigors  recur  with  greater  freqiieney ; 
the  temperature  is  exacerbated ;  the  skiu  is  covered  with  clammy  perspira- 
tion of  a  Hiitiiferoiis  odor,  and  jactitations,  delirium,  and  coma  8uper\'ene, 
soon  U)  be  followed  by  death. 

Happily,  few  cases  are  so  severe  in  their  symptoms.  Cystitis  may  k' 
of  any  degree  of  severity.  Chronic  cystitis  may  give  very  little  discom- 
fort ;  micturition  not  frtH[ueut ;  j>ain  altogetlier  bearable,  except  during 
peritxls  of  exacerbationri  due  to  cold,  ex(M.'s.sive  exercise,  or  dietetic  indis- 
cretions. Examination  of  the  urine  will  always  give  indications  of  the 
condition  of  the  blatlder. 

Diagnosis. — \  ranful  study  of  the  syrapt^ims  and  an  examination  of  th^ 
urine  will  not  allow  of  a  mistake  in  the  diagnosis  of  acute  cystitis.     Pyeli — 
tis  may  be  mistaken  for  ehrouic  cystitis,  and  in  iiuuiy  eases  the  differontiaBL. 
diagnosis  will  Ix'  impossible.     In  pyelitis  or  pyo-ncpiirosis  the  urine  is  aeiiM 
and  contains  pus  and  epithelium.     Esix-cial  stress  is  placed  upon  the  prcs — 
encH^  of  "tailed"  epithelium  in  the  urine.     Althuugh  the  bladder  may  Im^" 
irritable  in  pyelitis,  the  irritability  is  not  likely  to  bo  eummensuratc  witls. 
the  amount  of  pus  in  the  urine.     The  pain  of  pyelitis  is  likely  to  be  more? 
confined  to  the  lumbar  region  :    there  may  Ik;  Kx^alizcd  tenderness   and 
swelling.     Bimaiitial  pali)atiun  of  the  bladder  will  fail  to  determine  undue 
tenderness.     When  cystitis  is  cumplieated  with  pyelitis,  the  diagnosis  will 
be  only  probable.     In  childhood  chronic  cystitis  is  an  indication  for  ex- 
ploration of  the  bladder  witii  a  searcher  unless  another  evident  cause  exists. 
In  this  manner  diagnosis  of  stone  and  often  of  tumor  will  be  easily  made. 

Progmosis. — The  prognosis  in  cystitis  will  Itc  that  of  the  cause.  Many 
of  the  causes  are  verj'  amenable  to  treatment.  Tlie  greater  prf)[>ortion  of 
cases  get  well  in  from  ten  days  to  two  weeks.  In  cases  where  there  is  a 
di]>iitiieritic  exudation  the  prognosis  is  bad.  Chronic  cystitis  arising  from 
spinal  caries  can  be  only  [lalHated.  The  tn-atmeut  of  cases  of  chronic  cj^sti- 
tis  is,  at  tiie  ixsst,  tedious,  and  there  is  liability  to  relapse. 

Treatment. — The  primary  indications  in  the  treatment  of  acute  cystitis 
are  rest  in  l)cd,  relief  of  jwiin,  and  administratiim  of  diluents.  A  hot  liath 
should  l)e  given  at  the  onset,  and  rc|)eat(Kl  daily  if  |Missiblo.  The  bowels 
siiotild  be  kept  o|X'n  by  the  administration  of  mild  ajwrients  (avoiding  aloes) 
or  \varm-water  enemas.  Careful  attention  should  Ix"  paid  to  the  diet,  only 
plain  food,  preferably  fluid,  Ix'ing  alloweil.  Acids,  stimulants,  and  fruits 
should  Im?  prohibited  ;  niciit-s  ninst  l>e  given  %Try  sparingly  ;  melons  nmy  be 
allowed  ad  lUtUttm.  Quinine  and  iron  should  Ix"  administered  in  tonic  doses. 
The  tincture  of  chloride  of  iron  in  ten-niiiiiin  doses  is  the  most  eligible 
preparation.  Quinine  may  be  given  in  pill  form,  two  grains  everj-  four 
hours.  Hot  anfxlyne  poultices  should  be  applied  to  the  hy|x)gastriun). 
The  patient  should  Ix-  kept  in  bed,  with  the  hips  elevated  by  means  of  an 
air  cushion   or  a   hard   pillow.     Opium   in   combination   with   Ix-lladonua 
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should  be  given,  proferal^ly  by  Bupi>ository,  in  sufficient  quantity  to  relieve 
j^iain  and  prm-ure  sleep.  The  citnito  nf  potassium  slionld  be  given  dissolved 
in  a  glass  of  Vichy  water  evi-ry  four  hours.  The  old  prescription  of  liquor 
potassffi  and  hyoscyanius  may  be  substituted.  Flaxseed  or  slippery -elm  tea 
»r  an  infusion  of  tritic-iim  rcpetis  may  be  given  for  a  drink. 

In  chronic  cystitis  alt  the  means  already  recommended  will  be  nseful 
as  adjuvants  in  the  treatment.  Fluid  extract  of  corn-silk  in  combination 
with  benzoate  of  sodium  enjoys  considerable  reputation  as  a  remedy.  The 
fluid  extract  of  pichi  in  my  liands  has  hccn  wortlilcss.  Countcr-irritatiou 
by  means  of  blisters  or  by  the  point  of  the  Patpiclin  cautery  applied  to  the 
hypogastrium  should  not  be  lost  sight  of:  it  often  does  good. 

Finally,  the  bhuhler  may  Ik'  wa.sli«l  out  with  warm  borax-water,  a 
solution  of  benzoate  of  sodium  (5i  to  Oi),  or  an  infusion  of  goldcu-seal. 
In  cases  where  there  is  a  groat  amount  of  pumlent  secretion  a  .^hition  of 

retate  of  lead  or  chlorate  of  potassium  may  be  employed  in  the  irrigation 
ith  good  results. 
TUMORS  OF  THE  BLADDER. 
Primary  new  grf)wth  of  the  liladder  is  esiHt-ially  rare  before  puberty. 
Afl^er  a  somewhat  extended  exaniiaaticm  of  the  literature  of  vesical  new 
growths,  I  have  been  able  to  collect  the  histories  of  twenty-two  cases  occur- 
ring in  childhfKxl. 

The  etiological  factors  in  tumors  of  the  bladder  are  not  more  clearly 
defined  than  those  of  tumore  situated  in  other  parts  of  the  bxly.  Cohn- 
lieim's  hypothesis  of  embr^'finio  remains  is  worthy  of  some  credence. 

Pathology  and  Morbid  Anatomy. — Tumors  of  the  bladder  as  they 
occur  in  cliildren  may  be  thus  classilied :  1,  villous  growths;  2,  mucous 
growths;  3,  fibrous  growths;  4,  malignant  grovrths ;  ;j,  mixed  growths. 

Of  the  twenty-two  cases  the  histories  of  which  form  the  basis  of  this 
article,  eleven  were  mucous,  five  Mere  malignant,  four  were  villous,  and  two 
kcre  mixed  growths. 

The  rauctms  growths  arc  similar  in  every  resjK^t  to  soft  nasal  p"lypi, 
and  are  e8|ie<Mally  incident  to  childhocxl.     Winchel  found  two  in  the  blad- 
Mcr  of  a  child  that  died  a  few  hours  after  birth.     They  may  Iw  single  or 
multiple,  and  are  usrmlly  jvednnculated. 

Sir  Henry  Thompson  onw  said,  "  Pure  fibrous  growih  in  the  bladder  is 
very  rare  occurrence,  known  to  me  only  in  rau.seums."     There  is  no  case 
known  of  pure  fibroma  in  etiildren. 

There  are  on  reconl  four  cases  of  villous  growths  in  children,  including 
the  tase  where  Mr.  Brj'ant  removed  a  small  papilloma  by  its  being  caught 
in  the  eye  of  a  catheter.     They  do  not  differ  strnctnrally  from  jiai)illoma 

I  found  elsewhere.     They  arc  not  malignant. 
Of  the  malignant  tumors  of  the  bladder  the  case  of  medullary  cancer 
occurring  in  a  child  four  years  old,  reported  by  Smythe,  stands  alone  as 
the  only  instance  of  primary  malignant  growth  in  childhood  confirmed  by 
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microscopic  exannnation.  Secondary  sarcoma  from  the  vagiua  has  been 
rcjwrk-d  three  times. 

Billroth's  justly  celebrated  case  of  myxo-sarcoma  and  carcinoma,  and 
another  case  of  fibro-sarcoma,  are  the  only  instances  of  mixed  growth  that 
have  Ijccu  reported. 

Symptoms. — The  classical  symptoms  of  tumor  of  the  bladder  are 
ha?maturia,  irritable  bladder,  and  pain.  In  ten  of  the  twenty-two  cases 
whose  histflriea  I  have  cotlwtetl,  hsematiiria  was  a  symptom.  Aside  from 
villous  growths,  tumors  of  the  bladder  iu  children  are  not  attended  with 
heinorriiage,  as  a  rule.  Ilfematuria,  when  it  occurs,  is  an  important  symj>- 
tom.  In  villous  growths  it  apjiears  early  and  varies  greatly  in  amount. 
It  may  be  but  a  few  drops  at  the  end  of  the  act  of  urination,  or  may  be 
sufficient  to  endanger  life.  The  heniorrhagc  is  not  dejiendcnt  u]K)n  the  size 
of  the  tumor.  Exercise  does  not  increa.se  the  amount  or  frefjuency  of  the 
bleetling.  Hiemattiria  is  nearly  al  ways  a  late  symptom  of  malignant  tumor 
if  it  appear.^  at  all  niter  breaking  down  ha-s  ajinnieuced. 

Irritable  bladder  is  always  present.  It  may  vary  with  the  situation  and 
sizeof  tlic  growth,  tumors  situated  at  the  neck  causing  much  more  irritation 
tlian  tliose  at  the  fundus.  Pain  is  usually  prcstuit,  and  is  similar  to  that 
arising  from  stone.  Combined  with  the  irritability,  it  keejis  the  ]iatieQt  in 
a  most  deplorable  condition.  A  mild  degree  of  cystitis  o<'cur3  from  the 
irritation  of  a  foreign  body.  Retention  of  urine  may  (KKur  from  mechani- 
cal obstruction.  In  the  female  the  body  of  the  pilypus  may  be  projected 
from  the  urethra  by  some  straining.  An  examination  of  the  uriue  will 
often  determine  detachetl  villi  or  fragments  of  the  growth. 

DiaernosiB. — When  the  tumor  is  projectetl  from  the  urethra,  or  villi  an? 
demonstrated  iu  the  urine,  the  diagnosis  is  easy.  Not  so  with  the  greater 
proportion  of  cases.  The  symptoms  are  very  often  obscure,  and  are  thase 
commnn  to  other  genito-urinary  affections.  When  the  tumor  is  encrusted 
with  salts  the  differential  diagnosis  between  it  and  stone  will  be  im]xissibl& 
The  searcher  must  l>e  employed  with  great  circumspe<'tion.  It  may  provoke 
in  the  tumor  a  very  free  homoirhage.  On  the  other  hand,  it  will  often  clear 
up  an  obscure  ca^e  ver\'  readily.  A  careful  and  repeated  examination  of  the 
lu-inc  will  often  be  rewarfle«l  by  the  dist-overy  of  fragments  of  the  growth. 
As  there  is  no  8|)ecific  tancer-<i'll,  if-olated  epithelial  cells  have  no  diagnostic 
value.  In  Billroth's  case  the  tumor  could  be  easily  felt  above  the  svniphv- 
sis  pubis.  Where  symjitoms  persist  although  a  pjsitive  diagnosis  cannot 
be  made,  an  exploration  is  desirable. 

Prognosis. — At  present  no  data  can  \)C  found  U]K>n  which  to  base  a 
prognosis.  Until  rectMitly  few  operations  were  undertaken  for  the  relief 
of  vesical  tumor.  Surgeons  were  ctintent  to  |ialliatc  and  temiK)ri3».  Under 
the  old  methrxl  of  ti'catincnt  the  prognosis  was  bad.  Of  the  twent>'-two 
cases  rejwrted,  seventeen  died  and  five  recovered.  Operations  were  under- 
taken in  ten  cases.  Billroth's  ca.se,  a  boy  twelve  years  old,  recovered.  Two 
others  recovered  through  the  accidental  removal  of  the  growth  in  the  eye  of 
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1  catheter.  In  the  other  two  cases  of  recovery,  occurring  in  females,  the 
iiretbru  was  dilated  and  the  tumor  ri'moved.  Cases  arc  likely  to  Ix-  com- 
plicated by  cystitis,  ureteritis,  pyelitis,  and  pyo-nephrosis.  In  malignant 
tuxaor  the  cachexia  develops. 

The  revival  of  8upra-pul>ic  cystotomy  and  the  growinjj  tendeniy  of 
sui^ieons  to  interfere  actively  in  cases  of  vesic-al  tumor  will  improve  very 
gTwitly  the  prognosis  of  this  hitherto  fatal  disease.  Aside  from  malignant 
groH-tlis,  the  mortality  ought  not  to  be  above  thirty  per  wnt. 

Treatment. — 0|>crativc  treatment  in  cases  of  sim])le  tumor  of  the  blad- 
der piv(*>  the  only  hope  of  cure,  and  in  all  cases  it  aflurds  temporary  relief. 
Sir  William  MacCormac,  in  the  discussion  of  the  ri'lative  merits  of  supra- 
pubic and  of  jxTini-al  cystotomy,  said,  "  I  Wlieve  that  in  children  the  great- 
est future  development  of  supra-pubie  operation  will  ownir."  In  childhood 
the  bladder  is  nearly  an  abdominal  visous.  From  reasoning  it  would  seem 
that  supra-pubic  cystotomy  is  the  Itettor  ajwration  in  children.  The  use  of 
the  col[R-urynter  raises  the  bladder  well  out  of  the  pelvis. 

When  an  ojieration  has  been  decided  upon,  the  utmost  care  must  be 

Ltftken  to  place  the   jtatient  in  the  best    possible   condition.      The  Ixiwcls 

■hould  be  freely  ojwned  by  laxatives  or  enemas.     Attention  should  ije  j)aid 

to  the  state  of  the  urine,  and  every  ePf'ort  made  to  render  it  aseptic  and 

The  site  of  the  operation  should  be  shaved  and  made  thoroughly 

•topptic.     The  following  instrnments  are  neccssiiry  :  a  cfintiuuous-tlow  syr- 

">g:c,  a  small  rc<-tal  colpeurynter,  a  s<ali)pl,  half  a  dozen  prcssui-o-furceps, 

■  grooved  director,  two  large  full-curved  Emmet  needles,  long  polypus- 

'onoeps,  a  wire  ficr-aseur,  a  Volkmann's  sptHin,  cur\'ed  scissors,  a  gcMid  can- 

**ry.  a  sponge-holder,  a  retractor,  drainage  appliances,  catgut,  chromic  acid, 

®*»lution  of  8ubr*ulphatc  of  iron,  etc.    A  good  apjiaratus  for  illuminating  the 

"^ladder  will  Ix-  useful. 

The  anwstheti<;  having  been  given,  the  colpeurynter  is  introduced  into 
*-i*<i  nx-tuni  and  distended  with  not  over  five  ounces  of  water.  The  bladder 
•*>ay  be  racxlerately  distcnde<l  with  warm  Ixiro-sal  icy  late  solution.  A  hard 
I*illow  being  placet!  under  the  pelvis,  the  abdominal  viscer.i  will  gravitate 
^^"ay  from  the  bladder.  The  first  incision,  from  two  to  thive  inches  long, 
•^ould  clearly  divide  the  skin,  fascia,  cellular  tissue,  and  linea  alba  from 
•■hove  downward  to  the  bonier  of  the  symphysis  pubis.  The  recti  muscles 
*«ould  Ik-  separate<l  with  the  iiandle  of  the  suilp<'l,  when  the  trans vei-salis 
**acia  may  be  picked  up  with  a  forcejis  and  dividetl  upon  a  gnK)ve<l  director. 
**he  perivesical  fnt,  behind  which  lies  the  periloiieum,  should  now  be  gently 
■»ft«l  upward  with  the  finger,  exposing  the  bladder.  Tlie  site  of  the  in- 
*^»on  having  been  selected,  two  loops  of  strong  silk  should  Ih'  jiassed 
I  through  the  bladder-walls  by  means  of  the  Emmet  ncfxlles,  for  the  supjwirt 
I  of  the  bladder.  These  loops  shouUl  Iw  intrustt>d  to  an  assistant.  The  in- 
I  'siwon  into  the  bladder  large  enough  to  admit  freely  the  index  finger  should 
I  ot'  made  with  a  knife,  and  (piickly  followed  by  the  exploring  finger,  sf)  that 

I  «  knowledge  may  be  gaintil  of  the  character  of  the  tumor  and  its  attach- 
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ments  before  the  fluid  escapes.  The  method  of  removal — ^by  the  fortse-  —pt, 
spoon,  or  4craseur — will  depend  largely  upon  the  attachments  of  the  turn 
Each  case  will  require  more  or  le&s  operative  ingenuity.  Hemorrhage 
be  very  emban-assing :  a  firm  spongc-probang  dipped  in  a  solution  of  si 
sulphate  of  iron  and  applied  to  the  base  of  the  tumor  for  a  moment  -v^ 
in  most  cases  control  it  When  the  hemorrhage  is  controlled,  a  small  el  ^c- 
tric  light  can  be  used  with  advantage  in  the  exploration  of  the  bladc^l.  er, 
esixjcially  if  the  pelvis  is  raised  high.  In  every  case  where  possible, 
base  of  the  tumor  should  be  thoroughly  destroyed,  for  which  purpose  tl:» 
is  nothing  more  satisfactory  than  the  galvano-cautery.  Chromic  acid 
be  used,  but  it  is  difiBcult  to  localize  its  action. 

The  question  of  the  closure  of  the  wound  must  be  decided  for  o:^s>ch 
case  separately.  Where  the  mucous  membrane  of  the  bladder  presents  do 
gross  evidence  of  inflammation  and  the  traumatism  is  not  very  great,  "itlie 
bladder  should  be  dosed.  In  the  severer  cases  the  method  pursued  ^ 
Prof.  Hunter  McGhiire — namely,  the  establishment  of  a  urinary  fis-^i^iak 
above  the  pubes — seems  most  feasible.  A  small  male  catheter  may  be  1*^ 
in  the  fistulous  tract  for  a  few  hours,  until  the  borders  of  the  wound  gla 

In  the  after-treatment  the  patient  may  be  allowed  to  assume  any 
tions  he  chooses.  The  diet  should  be  bland,  chiefly  milk.  Careful  atK=^^B* 
tion  should  be  i>aid  to  the  urine,  keeping  it  acid,  if  necessary,  by  the  us^b-  «f 
acid  drinks.  Acid  urine  is  aseptic  urine.  The  wound  will  require  freqiaa-^sni 
changes  of  dressing  to  keep  it  clean. 

In  the  female,  small  pedunculated  polypi  situated  near  the  neck  maj^^  1* 
safely  removed  by  dilatation  of  the  urethra  and  the  use  of  the  forcep^»-  <v 
the  snare. 
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As  upon  the  proper  management  and  treatment  of  the  umbilical  cord 
largely  depentls  our  aLility  to  avoid  nuuiy  accidents  which  are  incident  to 
its  ecjKiratiou,  uo  apology  is  needed  for  opening  this  article  with  a  short 
treatise  on  the  subjec^t.  Indeed,  it  would  stvin  that  too  much  cannot  be 
said  in  oixler  to  induce  the  wireless  physician  to  attend  personally  to  the 
management  and  tixatmcnt  of  the  conl,  and  not — as  is  too  oilcu  tlie  case — 
be  eager  to  thrtjw  on  the  monthly  nurse  the  whole  resixtnsibility  of  dressing, 

,  of  the  cord. 

Ir  the  first  place,  as  a  rule,  great  hurrj-  should  not  be  made  to  cfimplcte 
the  interruption  of  foetal  circulatiun ;  the  Ix-ttcr  practice  being  to  delay  a 
few  moments,  until  the  cord  collapses  and  the  Ijaby  cries. 

In  apjvlying  the  ligjitiire,  it  sIihuKI  Ih'  ifnu'inlx^red  that  a  (bin  ligature 
it  liable  to  cut  through  the  walls  of  the  blood-vessels,  and,  again,  that  a 
thick  oue  will  not  produce  sufficient  ajmpression.  Not  lt«9  than  tliree 
inches  should  l)e  the  distance  from  the  alKlominal  wails  for  applying  the 
first  ligature,  iu  order  to  avoid  the  jXKSsilde  evil  effwts  of  the  imineuse  mus- 
cular j>ower  exeited  by  the  umbilidil  arteries  ou  the  inside  of  the  abdoniiual 
cavity.  The  second  ligature  should  be  appliixl  one  inch  from  the  first,  to 
prevent  the  oozing  of  blood  ou  the  balelothcs,  and  the  coixl  cut  between 
them. 

According  to  Dr.  A.  Jacobi,  it  is  a  gfxxl  rule  to  apply  an  additional 
ligature  lx;tween  the  fii«t  and  tlie  atKlomin.il  wall,  to  avoid  hemorrhage, 
which  may  take  place  after  the  txirtl  has  comniencwl  to  shrink,  from  the 
insufficiently  compressed  arteries.  When  tying,  avoid  pulling  on  the  cord, 
and  keep  it  as  dry  as  possible. 

In  cases  where  the  cord  is  very  thick  and  vasc^ular,  my  rule  is,  to  sever 
before  the  ligature  is  applied,  and,  if  possible,  empty  the  cord  of  blood  and 
serum,  as  by  this  mwuis  the  amount  to  be  sloughwl  ofl'  can  l)e  decreased. 
I  then  tie,  and  twist  it  three  or  four  times,  for  the  pui-pose  of  so  closing  the 
uml>ilical  vessels  as  to  insure  against  hemorrhage  if  the  ligature  should 
prove  insufficient. 

When  the  cord  is  scvcrctl,  its  alylominal  end  should  be  encircled  with  a 
ft  piece  of  linen,  covered  with  a  |jad  of  disinfected  cotton,  and  secured  ou 
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the  left  side  of  the  abdomen  by  a  flannel  bandage  wide  enough  to  go  over 
the  large  part  of  tht'  chest  and  abdiniien,  so  as  to  prevent  slipping. 

In  dressing  the  c<jnl,  all  oily  or  greasy  substances  must  be  prohibited, 
and  it  must  not  be  allowed  to  remain  wet  from  urine  or  otherwise,  as  in 
either  ease,  instead  of  desiei-alion,  there  will  be  deeoroposition  of  the  coal 
and  inflammation  may  extend  to  the  navel. 

The  habit  whieh  most  nurses  have  of  constantly  examining  the  eord 
after  it  ia  dressed  must  Iw  forbidden,  as  it  is  iu  this  way,  I  am  satisfied,  that 
septiefcmie  troubles  often  have  their  origin:  it  should  be  examiniHl  only  in 
tlie  presence  of  the  attending  pliysieian.  The  usual  time  at  which  the  cord 
shrivels  is  from  two  to  four  days,  and  this,  if  nothing  prevents,  is  foUowi'd 
bj'  its  rapid  desieeatiou,  and  falling  ofl"  between  the  fourth  and  the  eighth 
day.  No  infallible  rule  can,  however,  be  laid  down,  on  account  of  the  nature 
of  the  oord  and  the  {mrticular  constitution  of  the  children.  A  soft,  large, 
and  fat  cord  shrivels  slowly,  even  suppurating  at  its  base  Iwfoi-e  separation; 
while,  on  the  other  hand,  a  thin,  small  cortl  will  often  drj'  up  early  and 
become  transparent,  show  the  dried  vessels,  and  separate  without  suppu- 
ration. 

Various  theories  have  beeu  advanced  iu  regard  to  the  detachment  of  the 
cord:  aeeoi"diug  to  Haller  and  Munro,  it  is  due  to  a  kind  of  gangrene; 
Gardin  considers  it  the  result  of  constriction  of  the  epidermis ;  Chaussier 
ascrilies  it  to  an  inflammutory  process ;  and  Billaitl,  to  traction  of  tlv 
aMoraiual  mu.scles  which  separate  the  navel  from  the  dried  jwrtion  of  the 
cord. 

When  final  separation  of  the  cord  is  completed,  the  child's  alxlomcn 
presents  au  iufuudibuliform  depression,  with  a  more  or  less  decided  ridge, 
formed  by  the  skin,  which  is  still  a  little  reddened  or  inflamed,  and  there 
remains  a  slight  oozing  which  soils  the  linen  :  the  cicatrix  is  not  j>erfeot  and 
entire  until  the  tenth  or  the  twclftli  day.  Should  tlie  cicatrization  be  verj- 
slow,  a  small  quantity  of  some  stimulating  jKtwder  can  be  dusted  on  the 
part.,  as  bismuth  subnitrate,  salicylic  acid,  iorloform,  etc.  C'arlwlic  acid,  as 
first  stattnl  by  Dr.  A.  Jacubi,  must  not  Ije  used  in  treating  abrasions,  etc., 
of  infants,  as  they  are  very  susceptible  to  its  jMiis<nmus  i>i-o|>erties.  Neither 
should  we  use  perehloride  of  irou,  as  the  hardened  wjagnlated  mass  formed 
by  its  apjilicatifin  favors  aoeumulation  of  secretions,  which  becoming  ab- 
sorbed give  rise  to  sepsis. 

If  no  unforeseen  accident  occurs,  the  navel,  after  the  twelfth  day,  be- 
comes more  and  mmv  formtnl,  and  the  umbiliml  vessels  <'ontract,  drawing 
the  cicatrix  inward,  so  :i8  to  depress  it,  while  externally  the  plumpness  of 
the  child  causes  it  to  apficar  still  further  deprcsse*!. 

The  cicatrix  should  be  iiaixlagefl  not  only  u])on  general  principles,  but 
also  l)ccause  in  this  way  imihilical  hernia  can  be  obviatetl  liy  protecting  the 
alxlomen  and  avoiding  a  strain  whcu  the  child  cries,  coughs,  or  is  handled 
roughly. 


DISEASES  OF  THE   CMBILICU8. 


685 


THROMBOSIS,   PHLEBITIS,   SEPTICEMIA. 

After  tlie  cord  is  ligatured,  the  greater  portion  of  the  blood  iu  the 
ninbilical  vein  flows  iuto  the  eirciilutiun,  and  tJtat  renminiiig  ibrnis  into 
nail  clot8  or  thrombi,  which,  iipou  eontraetiug,  harden  and  remain  inert, 
or  eoAeo  ami  dissolve.  Should,  however,  the  I'ormatioii  of  these  elots  or 
tiirumbi  terminate  in  tliromljosis  of  the  imibiliml  vein,  jititrcfactive  ciianges 
nay  take  place,  ami  jmrtielesof  the  di8intpgiiitc<l  fibrin  enter  tlie  circulation 
lod  ]>nxlii<f  phlei)itis,  embolism,  or  scpticivmia  in  its  worst  form. 

Tlie  Ijcst  ex|Kisition  ui'  the  history  of  tJironilKisis  and  the  aetion  of 
limmbi  is  that  given  by  Prof.  Ernst  Ziegler,'  who  writes  as  follows  on  the 
iiHHs  of  thmmlxHsis. 

"The  fuUy-develojKxi  thrombus  is  a  somewhat  firm  ami  dry  ma.<?8 
wllM'ring  to  tlie  lining  membmne  of  a  vessel  or  of  the  heart,  its  color  and 
striKlurc  varying  an  we  have  describwl.  The  eomjmratively  small  quantity 
of  li<juid  it  em-ltwes  is  explaini-d  by  tiie  fart  that  the  fibrin  al'ter  its  sejiara- 
tiouilways  shrinks,  and  so  sfjueczes  out  tlie  lti|uid  from  its  meshes.  Tliis 
sliriiiking,  when  it  occurs  iu  an  obliterating  thrombus,  may  k>ave  the  channel 
of  tlie  Teasel  open  once  more.  In  many  instances  the  contraction  due  to 
diriitbag  is  vcr)'  consideralile,  Tlie  fibrin  is  transformc*!  into  a  dense 
SIMS,  which  may  jtersist  inKhaiig«l  for  a  long  time  ainl  ultimately  becomes 
<*I<'ificd.  It  is  thus  that  the  cJialky  concretions  called  ])]ileboliths  aix! 
formed  in  the  veins.  In  the  same  way  thrombi  wJiich  are  seated  on 
"wigiicned  surfaces  in  the  aorta  or  valves  of  tlic  heart  may  become  calcifietl, 
"'d  niay  l)econie  shcltei-ed  from  secondary  deposits  by  tlie  growth  of  an 
*"'«iothelial  cxjvering  over  them. 

"  Contraction  with  calcification  is  what  we  may  call  a  favoralile  issue  of 

*•'^JmboBi8.     The  very  common  issue  of  thnuiilKisis  in  softening  is  much 

'*"*  favorable.     Softening  is  distinguished  as  simple  or  red  softening  and 

Piriform  or  yellow  sfiftening.     In  simple  or  red  sotk'uing  the  central  parts 

*^'f  the  thrombus  are  first  of  all  clmtigcd  into  a  grayish  or  reddish  pulp,  con- 

^•atiag  of  broken-down  and  shninkeu  red  (wrpuscles,  pignient-granules,  and 

'Colorless  granular  detritus.     If  tlie  softening  then  extends  to  the  snrfaee- 

••yers,  and  if  the  blood-current  is  still  flowing  over  the  tbroniI)us,  the 

T*»^idiK't9  of   disintegration    may   Iw   carried    into   the  general   circulation. 

-*^b is  occurs  both  in  the  case  of  cardiac  polypi  and  in  venous  thrombosis, 

**peci«lly  when  the  tip  of  a  thrombus  projects  from  the  orifice  of  a  small 

^'^U  into  the  channel  of  a  larger,  in  which  the  blood  is  still  flowing. 

"  The  most  unfavorable  issue  of  all  is  the  puriform  or  yellow  softening 
*^^  the  thrtmibus.  In  this  case  the  thrombus  is  transformed  iuto  a  dirty- 
**'  reddish-yellow,  fetid,  pus-like  cream  or  pulp.  This  contains  a  multi- 
**ide  of  pus-corpuscles  and  a  large  proportion  of  a  finely-granular  matter, 
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--. :  ^  .—  ::--r  ":r.'»oiii'al  Il/"<i.  whi'-h.  l^^-».rnin^  i!npT»>'jcaEr«i  ▼"la  2«ii8 
^  ir  -_i-  i'r>-wi'rr»-.  ;p'v»--  ri-;':  to  \\\-  i»nrflii«tr  •■■f  :2::a=i:::ir-  =  :  :bev«o 
!.:•:  :'  ::-  :.-';:':  of  v.lii'-li  it  j-  'rfjrnji'ra-fl.  Aijain.  •::?*.•»  ir:-r:''a  nay 
■:i.c-  :  -i  "■  '::..•' ■'i.'h  th':  v<-iri.  in  <-'>ri-'f<jii<-ri'**  <>i  aa  u!'.*-raT;ve  r'!'.«:v*  wn- 
zj-i-  ..'-::  i  ••■;'  an  iii'li  aly^vi-  tli<;  riav»-l.  At  tinur?  it  :«  :hr  >:-<!iI:  ••t' wn- 
J---;.-,  r.  ••';rriir/  in  '■»>rin'-'-ti<iii  '.vifli  i<-t<-nis  nf-i-nat'-nirj.  in  'vrh:''h  •>.'>ii»iitioo 
-.r-  "'Ti  i.'.A  tii«:  v»-in  till'-'J  witli  j>ti^.  jfivinjf  ri'^-  Im  *»-!>t:>ici:;r3.  pyaemis, 
-■  r--'i»I:i-.  jifTitoniti-,  <ir  <-iitan'->iM-  alts'-*-!**.*.  B"th  {•isI.:-K;t:«  arJ  repik*- 
::;:a  :;.ay  ari-*:  fr»»m  '-<>il<-«l  fin;."-r-,  <l'.th-f.  apj»lirati<>n«  "f  vari.iC*  kind?. and 
•»-}iti'-  infV-f-ti'jn  from  niotli'-r  or  infant,  a«  fU-f^mix^-wl  l<.ii4r!al  discharges,  or 
bl»-nii'>rrli'«i  <K;nli  n';onalonnii. 

Symptoina. — Ii«'j'i«l«-  \t»'.\\  Inflaniination  of  the  vein,  thv  moment  the 
«h'ir*«r<r  i-  *-ont nw-tf*!  and  th*-  inf<-<-tion  oininicnti's  the  ohiH  ha?  a  I'hill.h'P' 
f<rv<T,  th*r  t(in|><nitnr*;  oft«n  rnnnin;:  sis  hijrli  a<  lOo"  F.,  luscs  it*  appe***' 
aii<l  in  ifMif-tijmt*-*!.     'Ww  alKlonicn  Ixrc-omcs  hard  and  ]iainful.  portiwiU*-  ■ 
in  til*;  n-jiy)\\  of  tli*-  afffr-tcd  portion  (tf  th*;  vein,  and,  j-hnidd  the  inflani^^ 
tion  Ik-  siiptrrficial,  a  n-d,  livi<l  diwolonition  is  family  seen  in  the  integtim^^ 
(jv'-r  it,  aii'l  pus  in  found  at  tht;  ha><'  of  the  umbilicus.     Shouki  the  infla^^ 
mat  ion  in^'n-as*-,  ixritonitis  is  dt-vf^loiK-d,  jiarticularly  if  it  occurs  in  cc  '' 
nection  witii  ict*'riis. 

ProgrnosiB — In  (-jiscs  \vh<'rc  tii<!  amount  of  poison  a1)sorbcd  has  nc^ 
Ix'cn  ^n'A\,  and  th«!  i;Iiminative  process  not  very  seriously  interfered  witl^ 
recovery  is  iM)SHil)l(\ 
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Treatment. — Ar.tiseptip  raeaHurcs  must  l)e  rigorously  onfon'otl  from  the 
iiret,  and  such  sjiecial  treatment  adopted  as  may  be  indiratetl.  If  pus  has 
formed  in  the  vein,  it  should  be  Sfjueezed  out  and  the  vessel  injec^ted  with 
a  mild  antiseptic ;  umbilical  wounds  should  Ix'  dressed  with  disinfecting 
aud  stimulating  remedies,  such  as  rcsorcin,  liismuth,  horacic  .icid,  salicylatctl 
cotton,  or  deodorized  iodolorni, — resorcin  l>eiug  the  best,  from  the  fact  that 
it  possesses  a  special  power  of  preventing  putrefiu^tion.  I  callc*!  attention 
to  the  antiseptic  power  of  this  drug  at  a  meeting  of  the  American  Medical 
Aasoeiatiou  held  at  8t.  Paul  in  1883. 

Should  the  mother  be  suffering  from  septic  poison,  the  infant  must  be 
attended  to  first,  and.  if  possible,  be  kept  out  of  the  room,  at  liast  for  two 
weeks  at\er  her  coufiuenient.  Ail  cloths,  sjmnges,  and  instruments  to  be 
used  for  the  new-liorn  must  lie  carefully  disinfected.  Internally  small  doses 
of  calomel  arc  indicatcil  to  relieve  the  constipation,  and,  that  failing,  warm- 
water  injei'tions.  tiencrous  fL-cding  must  be  eiilbrceil  (by  a  wet-nurse  if 
])ossible),  and  alcoholic  stimulants  insisted  ujion.  (Children  take  larger 
proportional  doses  of  stimulants  than  adults,  and  with  less  injurious  eflects.) 

FUNGOUS  GROWTHS   AND  GRANULATIONS  OP  THE   UMBILICUS. 

During  the  first  two  weeks,  aud  even  later,  we  sometimes  find  granu- 
/ating  growths  crtipping  out  from  witliiu  the  depression  of  the  umbilicus. 
They  appear  either  as  a  small  polypoid  body  or  as  a  solid  hard  tumor,  and 
*re  usually  of  the  size  of  a  [wa. 

If  not  removctl  promptly,  these  growths  increase  in  size,  and  emit  a 
t>loody  serum,  which  eaus<'s  intiatumatiou  and  makes  complete  eiaitrization 
of  the  umbilical  stump  im|M)Ssible. 

•  Treatment. — When  the  growth  is  pcdteulated,  a  small  ligature  should 
Vie  carefully  passed  aix)und  its  ba.se,  and  allowi-d  to  renmin  i'rom  four  to  six 
Isours,  after  which  the  growth  is  to  be  nmoved  in  mass  with  a  jjair  of  scissors 
Viaving  blunt  jxiints  in  oixler  to  avoid  aecidcufs.  I  use  a  \tn\v  similar  to 
"*-ho!«o  employe*!  in  the  ojx'ration  ftir  tongue-tie. 

After  removing  the  growth,  touch  the  stump  with  a  mild  styptic  and 
^pply  over  it  tightly  a  pa<l  of  disinfiyted  absorlxnit  cotton. 

On  the  other  hand,  if  the  tumor  is  sulid  and  hard,  it  nin.st  Ix'  removed 
'k>y  means  of  cauterization,  using  for  that  pur|H)se  Paquelin's  ihcrmo-eautery 
«r  some  judiciously  selected  caustic  preparation. 

UMBILICAL  HEMORRHAGE. 

Should  the  umliilieal  cord  shrink  and  dr}-  up  promptly,  we  have  as  a 
Ixesult  a  cicatrix, — which  is  the  umbilicus.     Unfortunately,  however,  this  is 
rxiot  always  the  case ;  nature's  work  is  interfered  with,  ami  we  luive,  instead, 
lemorrhage,  from  either  the  ooixl  or  the  navel. 

Causes. — Those  hemorrhages  originate  from  violent  traction  on  the  cord 
in  the  process  of  labor,  particularly  if  the  cord  is  short  or  wrapped  around 
the  child's  neck.     These  accidents  are  comparatively  nu'e,  however,  bemor- 
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rhago  occurring,  as  a  rule,  either  during  the  last  days  of  tlie  separation  of 
the  cord  or  at  a  still  later  jKM'i<Kl,  It  may,  tot»,  be  the  result  of  l«ul  liga- 
turing, or  of  disease  of  the  funis,  such  as  an  ossified  or  vai'icose  stale  of  the 
vessels ;  again,  it  may  be  due  to  an  incomplete  closure  of  the  veseels.  Mal- 
formation or  CKrlusion  of  tlie  gall-ducts  is  u  fruitful  cause  of  these  hcmor- 
rlmges;  so  also  is  the  siccumulation  of  Ijile  in  the  blood,  whctlier  fn>m 
absence  of  the  ducts  or  from  some  almormal  condition  of  the  liver  which 
c-anses  snsf>ension  of  its  functions.  Associated  with  bleeding  from  the  nave! 
or  cord  we  may  find  tiic  hcmorrliagic  diathesis,  as  evineeil  by  epistaxis, 
iitematemcsis,  meliena,  and  purpura  l»a?morrhagica,  tlie  latter  being  most 
probably  the  cause  if  ecchymoaes  or  petechia)  are  found  on  tlie  lower  limbg, 
tlie  alxlomen,  and  the  arms  at  the  time  of  the  umbilical  hemorrhage.  The 
following  cases  will  serve  to  illustrate  the  manifestation  of  this  hemurrhagic 
diathesis,  also  the  fatality  of  umbilical  hemorrhages. 

Que  I. — Mrs.  McC.  was  delivered  of  her  eleventh  child — male — Janunry,  1886.  Tlw 
infant  was  apparently  healthy  and  well  nourished,  hut  supposed  to  hiive  boen  Ix^rn  thiw 
weeks  liefore  term.  When  one  week  old  a  lit-tnorrhage  from  the  umhilicua  oocurred,  which 
proved  fatal  in  ahout  nix  hours.  The  blood  flnt  came  in  jets  and  from  the  right  side  of  the 
cord. 

Case  //.—On  May  20,  1888,  Mrs.  MeO.  gave  birth  to  her  twelfth  child — also  a  male 
— at  full  term.  Tlie  infant  was  well  nourished  and  healthy.  On  the  morning  of  the  «ii- 
leenth  day  umhilical  hemorrhage  occurred,  the  child  dying  on  the  second  day  of  the  attack, 
during  which  time  it  had  four  or  five  hemorrhages.  In  this  ca»c  the  blood  came  from  ill 
around  the  navel,  wiw  bright  in  color,  and  coai;ulated  slowly. 

Hisltiry. — The  mother,  who  had  always  had  natural  lalwrs,  showed  no  evidence  of  tubers 
oular,  syphilitic,  or  other  hereditiirv  disease,  nor  had  there,  to  her  knowledge,  been  any  in 
her  fiiniily.  She,  however,  complained  of  being  annoyed  with  frecjuent  attacks  of  epistaxi;, 
from  which,  beyond  a  slight  weakness  immediately  after  the  bleeding,  she  suffered  no  bad 
effects.  The  father  was  healthy,  never  having  been  seriously  ill.  The  family  were  in  com- 
fortable circumstances,  and  out  of  the  twelve  children  there  are  seven  living,  four  males 
and  three  females.  All  of  the  seven  are  subject  to  free  and  frequent  epistaxis,  the  attacks 
being  more  frequent  with  the  daughters. 

Caw  III. — In  January,  188-5,  Mrs.  S.,  a  ehlorotic  woman  and  a  victim  of  uterine  di^ 
ease  in  its  chronic  fonn,  wasdelivennl  of  a  quite  heullhy-looking  child.  It  passed  naturally 
meconium  and  made  water,  but  shortly  after  vomited  slimy  fluid,  and  was  unable  to  retain 
food  in  its  stomach  long.  The  infant  had  from  the  time  of  passing  the  meconium  no  further 
action  of  its  bowels,  even  after  injection  ;  iu-t  skin  gradually  us-Humed  a  saffron  color.  The 
cord  came  off  at  the  end  of  the  eighlb  day,  and  cicatrization  of  the  stump  took  place  with- 
out any  trouble.  On  the  tenth  day  the  nurse  found  sUiins  of  blood  on  the  right  .side  of  the 
navel,  to  which  I  at  once  applied  borate  of  starch,  and  no  further  bleeding  took  place  until 
the  next  day,  when  it  became  profiisc.  The  umbilical  depression  was  now  packed  with 
cotton  which  had  alum  previously  dusted  into  it,  and  the  pad  secured  by  a  well-arranged 
bandage,  the  hemorrhage,  however,  being  controlled  but  a  short  time.  I  next,  after  gather- 
ing up  the  integument  around  the  umbilicus,  transfl.ii-d  the  parts  with  two  needles,  and 
applied  strong  ligatures,  tying  them  beneath ;  still  the  blo<xl  ooxed,  but  there  waa  no  more 
decided  bleeding.  From  this  time,  which  was  the  fourth  day,  the  infant  still  had  spells  of 
vo(niling,  ejected  matter  light  green  in  color,  became  Tery  jaundiced,  and  died  on  the  ■< 
fourteenth  day. 

Aulopmj. — Two  hours  after  death  the  veins  and  arteries  were  found  to  be  full  of  clots. 
The  bladder  was  very  much  inflamed.  Peritoneum  congested,  also  portion  of  the  small 
intestines ;  csecum  packed  with  fa;cal  matter,  thick,  and  of  dark-green  color.  Stomach  filled 
with  greenish  liquid.    Oall-bladder  distended  with  bile ;  biliary  duct  pervious.    Liver  verjr 
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Urge,  particularly  the  right  lobe,  and,  when  cut  open,  its  secretions  were  very  yellow  and 
adhered  t<i  the  fingers  like  paste. 

Oocasumally  cases  of  umbilical  liornoiTbage  are  found  to  be  caused  by 
fettv  dt^cucratioii  of  the  liver,  heart,  or  kidneys,  there  being  a  complete 
breaking  dowu  of  the  blood-vessels.  Both  jaundice  and  inherited  sypiiilis 
are  frequent  causes  of  this  form  of  hemorrhage,  if  not  the  most  frequent  cause. 
Jauudioe  is  a  prominent  cause,  uot  only  bt«cau»e  of  the  imjwverished  con- 
dition of  the  blood  (its  globides  and  fibrin  being  much  below  the  standard), 
but  possibly  also  on  acxx>nut  of  the  great  acc^umulation  of  bile  in  the  system 
resulting  from  obstruction  of  the  bejwtie  or  of  the  common  duct.  With 
regard  to  iuherit^-d  syphilis,  we  have,  l>csides  tlie  morbid  state  of  tlie  blood 
acting  as  a  favorable  agent  to  excite  umbilical  hemorrhage,  the  various 
lot^l  manifestations  of  the  disease  or  cachexia  from  which  the  new-boru 

I      euffers. 

I  Sex. — Males  are  more  liable  to  these  hemorrhages  than  females,  the 

proportion  being  sixty-six  males  to  tliirty-five  females. 

^^      Af/c. — In  one  hundred  cases  the  ages  at  which  hemorrhage  occurred 


First  day 4  caaea. 

Second  day 8  " 

Third  day      7  " 

Fourth  day 6  " 

Fifth  to  sixth  day 28  " 

Sixth  to  twelfth  day       20  " 

Twelfth  to  sixteenth  day 21  " 

Sixteenth  to  twenty-fourth  day 4  " 

Twenty-fourth  to  sixtieth  day 2  " 

100    " 


Symptoms. — As  has  been  mentioned  before,  there  is  more  or  less 
^nozing  of  blood  during  the  separation  of  the  cord,  according  as  it  is  tliin 
^nr  large  in  size :  shotdd,  however,  the  oozing  be  considcniblc,  we  have,  as  a 
YX>mplii'ation,  hcmorrliage.  Ordinarily  the  bleetliug  occurs  suddenly  with- 
^Dut  premonition,  unless  brought  about  by  jaundice,  inherited  syphilis,  or  a 
liemorrhagic  tcudmicy. 

When  hemorrhage  ensues,  the  blood  at  first  flows  iu  au  intermittent, 

dribbling  manner,  the  first  evidence  being  the  detection  nf  spots  of  blood 

«n  the  child's  linen  by  the  mother  or  nurse,  and  on  further  examination 

s  bleeding  surface  is  rcvealiHl  aroun<l  the  seat  of  the  navel.     This  bleeding, 

altiunigh  apjiearing  su[KTfiii!d,  comes  from  the  bottom  of  the  umbilicus, 

which  soon  is  filled  with  a  putrescent  siibstam*  mixe<l  with  blood.    This  rap- 

idlv  increases  to  hcniorr!ia<ie  pure  and  simple,  and  before  we  are  aware  the 

•■hihl  is  exsanguinated  despite  our  best  efforts.     When  umbilical  hemorrhage 

has  associated  with  it  jaundice,  besides  the  icteric  hue  constipation  is  always 

present,  the  .stools  are  white  and  clay-colored,  and  the  urine  is  deeply  stained 

with  bile.     This  form  of  hemorrhage  Ix^ins  at  the  root  of  the  cord  at  the 

time  of  its  separation. 

Vol.  hi.— 44 
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In  case  of  hemorrhage  due  to  malformation  of  the  gall-duota,  the  bleed- 
ing oftenest  occurs  tirst  at  night,  beginning  generally  from  a  few  hours 
to  a  day  or  two  after  the  navel-string  has  fallen  off.  The  blood  flows  with 
more  or  less  violence,  and  is  most  fraiucntly  arterial. 

Autopsy, — In  the  details  of  one  hundred  post-mortems  where  death 
had  ensued  from  umhilieal  hemorrhage,  in  twenty-five  ea.ses  the  bile-ducts 
were  absent ;  in  twenty  they  were  oix-n,  but  (hero  was  an  abnormal  eoudi- 
tion  of  the  liver ;  in  thirty  the  bile-ducts  were  entirely  obliterated  and  their 
place  M'as  occupied  by  a  small  quantity  of  areolar  tissue:  in  fifteen  the  bile- 
dncts  were  impervious ;  in  ten  there  was  fatty  degeneration  of  Iicart,  liver, 
and  kidney. 

Prognosis. — In  nearly  all  instances  the  prognosis  is  bad  ;  the  exceptions 
to  this  rule  are  those  cases  in  which  the  family  history  is  good.  The  cases 
most  apt  to  be  fatal  are  those  in  which  tlie  hemorrhage  proceeds  from  or  is 
connected  with  general  septiaemia,  jaundice,  congenital  syphilis,  or  purpura 
lucmorrhagiea.  The  duration  of  life  in  fatal  cases  ranges  from  two  t<j  six 
days. 

Treatment. — If  the  bleeding  is  slight  it  may  easily  be  arrested,  but 
even  then  we  must  not  lose  sight  of  the  j>ossibiIity  of  hemorrhage  recurring 
at  any  moment.  A  g<x)d  rule,  and  one  which  I  always  ixdopt,  is  to  instruct 
the  nnrse  how  to  pinch  up  the  umbilicus  between  her  fingers  and  by  firm 
pressure  control  the  bleeding  until  a.ssistance  arrives. 

Hcniurrhage  isiu  Siimctimes  be  stopixxl  \>y  injecting  a  mild  styptic  into 
the  open  vessels  and  applying  a  suitable  compress.  In  all  cases  constitu- 
tional as  well  as  Im-al  measures  mu.st  1k=:  resorte*!  to. 

Internally  Dr.  J.  Foster  Jenkins  recommends  small  doses  of  calomel,  not 
only  for  its  laxative  eftwts,  but  also  because  the  remedy  acsts  as  a  derivative. 
When  there  is  a  Jiemorrliagie  diathesis,  nux  vomica  often  docs  well ;  also 
iron, — preferably  the  tincture  of  the  elilnride,  to  which  may  be  eoujoine«l 
either  ergot  or  digitalis.  The  most  useful  hjcal  remwlies  arc  alum,  borate<i 
cottfin,  styptic  ccjtton,  cold  or  hut  applications,  nitrate  of  silver,  plaster-of- 
Paris  cuira.S3,  and  lint  soaked  with  the  p<'rt'hloride  of  iroii. 

Failing  to  supjin^s  (he  hemorrhage  by  onlinary  measures,  we  finally 
resort,  to  the  more  effectual, — namely,  that  of  transfixing  the  integnment  at 
the  l>ase  of  (he  cord,  so  as  to  include  the  umbilical  vessels.  This  is  done 
by  passing  through  the  parts,  at  right  angles,  two  well-carl>olized  hare-lip 
pins  or  nee<lles,  and  securing  them  tightly  beneath  with  strong  ligatures 
w^ound  in  the  figure-of-eight  form. 

At  the  end  of  five  or  six  days  remove  the  needles  and  apply  oxide  of 
zinc  or  some  simple  ointment. 
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.DISEASES  OF  THE  TESTES  AND  PENIS 


HYDROCELE;  RETAINED  TESTIS;  TUMORS  OF  THE  TES- 
TICLE; BALANITIS;  URETHRITIS;  MASTURBATION. 


By  F.  R.  STURGIS,  M.D. 


HYDROCELE. 
The  testis  is  covered  by  two  tunics,  which  are  known  respectively  as 
the  Uinica  vaginalis  and  the  tunica  albiiginca.     The  tunica  vaginalis  is  a 
clr>6e«l  serous  sac  which  is  derived  fn/in  the  prfxx^ssus  vaginalis  peritonei, 
and  is  divided  into  two  layers, — the  visceral  and  tlic  parietal.     The  first  of 
these  lines  the  scrotum,  and  the  second  envelope  the  testis  and  is  in  close 
relation  to  the  tunica  albuginca.     At  the  birth  of  the  child  the  connection 
■with   the  i>eritoneal  cavity   which   ibrmerly  existctl   is  usually  closed,  but 
Bonictimcis   this  is  not  the  case.     Tliis  portion  of  the  tunica  vaginalis  en- 
velops the  head  and  body  of  the  epididymis,  and  in  the  normal  condition 
contains  a  few  drops  of  st^rum  between  the  two  layei-s. 

Hydrix^ele  of  the  TtiiTis. — Hydrocele  is  defined  as  an  effusion  of 
serum  betwei'u  the  two  layers  of  the  tunic-a  vagiiialis,  and  in  infantij  and 
children  may  I»  dividitl  into  tlie  congenital  and  awjuiretl  varieties.  Con- 
genital liydrm-ele  is  due  to  a  more  or  less  incomplete  closure  of  the  prfj- 
cessus  vaginalis  peritonei,  which  allows  serous  fluid  from  the  peritoneal 
cavity  to  settle  in  the  vaginal  sac.  The  acrpiired  variety  is  due  to  the  accu- 
mulation of  scrum  from  inflammatory  or  other  causes  between  the  parietal 
and  the  visceral  layer  of  the  sac. 

Congenita!.  Hydrocele  is  due,  as  stated  above,  to  non-closure  of 
the  canal  leading  from  the  alxlominal  tavity  into  the  scrotum.  This  canal  is 
sometimes  wide  and  at  other  times  narrow,  and  admits  of  fluid  being  passed 
Hfrom  the  scrf)tum  into  the  abdominal  cavity,  and  vice  versa.  It  may  be 
^Tnistaken  occasionally  for  hernia,  but  the  only  point  of  resemblance  is  the 
fact  of  its  reducibility,  and  it  is  easily  distinguished  by  its  transluoence, 
the  feeling  of  tension  and  elasticity,  and  the  absence  of  the  gurgling  which 
is  nearly  always  present  if  intestine  has  passe<;l  into  the  scrotal  cavity ;  it  is 
furthermore  to  be  distinguished  from  an  omental  hernia  by  the  difference  in 
the  feeling  of  the  two,  by  the  absence  of  the  firmness  and  hardness  which 
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characterize  an  omental  licniia,  and  by  its  cajiaeity  for  txansmitting  light. 
Sometimes  the  testide  bulges  out  the  posterior  portion  of  the  sorotum,  from 
pressure  of  the  hydrocele  above,  and  sometimes  the  testicle  is  rctaiuod  in 
the  belly  or  the  inguinal  canal,  from  the  pressure  of  the  enclosed  fluid  in 
the  serous  sac  beneath. 

Acquired  Hvdr(kele. — In  acquired  hydrocele  the  accumulation  of 
peril ni  between  the  layers  is  due  sometimes  to  injury  or  inflammation  and 
sometimes  to  closure  of  the  commuiiioting  canal  between  the  tunica  vagi- 
nalis and  the  abdominal  cavity,  thus  converting  the  congenital  into  the 
acquired  form. 

This  variety  may  be  either  acute  or  chronic,  tlie  latter  being  usually  the 
flcquenoe  of  the  former.  During  the  acute  stage  there  is  comparatively  little 
change  in  tlie  c<]ndition  of  the  sac,  and  the  fluid  is  clear  and  serous.  But 
when  it  becomes  chronic  tiie  walls  of  the  sac  are  thickened  and  lined  with 
false  membrane,  and  the  fluid  bwomcs  turbid  and  albuminous.  If  during 
the  chrtinic  stage  acute  iiiflamnuitiun  su[)ervencs,  cure  may  result  from  the 
absorption  of  the  fluid  and  cohesion  of  the  walls  of  the  sac ;  but  in  some 
instances  this  c<)h<«inn  is  only  {partial,  and  the  liydnM'ele  then  becomes  what 
is  known  as  the  sacculated  variety.  iSomctinies  bloiHl  is  cftused  into  the 
cavity  of  the  sac  from  an  injury,  such  as  a  blow  or  fall,  and  then  there  is 
produced  what  is  known  as  liaemntocelc. 

lIvDitiKELE  OF  THE  CoRU  is  causcd  by  a  colk'ction  of  fluid  in  the 
midille  portion  of  the  processus  vaginalis.  If  the  processus  vaginalis  i» 
closed  alwve  and  l)elow,  the  hydrocele  is  of  the  encysted  variety  ;  but  if  the 
ojiening  with  the  alxlominnl  cavity  still  exists,  it  is  cjillc*!  a  comniunitating 
hydrociele.  An  encysted  liy<lr<)(clc  of  the  cord  may  rcacii  from  tlie  internal 
ring  into  the  scrotum,  and  is  then  known  as  a  complete  encysted  hydrocele; 
but  if  the  hydnjcele  is  (July  partial,  it  is  intra-  or  extra-inguinal,  aix-oixling 
aa  it  is  within  or  without  the  inguinal  canal.  This  kind  of  hydrocele 
assumes  various  forms,  being  oblong,  spindle-shnix-d,  or  mund. 

Ilydrocfle  herniosa  is  simply  a  hydrocele  of  the  cord  which  is  compli- 
cateil  with  an  inguinal  hernia. 

Causes. — The  congenital  variety  of  hydrocele  is  common  durioj^  the 
first  year  of  extra-uterine  life,  and  forms  a  large  proportion  of  the  hydiiMtlcs 
seen  in  young  eliildren.  It  is  prubably  due  to  intra-uterinc  changes  which 
are  not  as  yet  completely  understood.  The  acquiri-tl  tbrm  is  rarer  in  chil- 
dren than  the  congenital,  and  is  duo  to  pressure  or  injury  or  is  a  seqnence 
of  some  disease  of  the  testicle.  Hyflnxi'lc  of  the  cortl  is  causctl  by  a  |>ateiit 
condition  of  the  processus  vaginalis  peritonei,  and  is  sometimes  the  n-siilt 
of  perispermatitis,  of  local  injury  to  the  cord,  or  of  retained  testis.  It  is 
present  in  ten  per  cent,  of  all  cases  of  hydriKvle,  ami  is  found  usuallv  in 
the  first  year  of  extra-uterine  life,  sometimes  in  the  second,  and  very  rarely 
later  on. 

Symptoms. — The  princiiial  symptom  of  hydrocele  is  the  presence  of  a 
swelling  in  the  scrotum  which  is  elastic  and  transparent  if  the  contents  of 
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♦he  sac  be  serous,  and  gives  a  decided  sense  of  fluctuation.     If  the  hydrocele 

js  congenital,  tlie  fluid  can  be  compressed  into  the  alMloniinol  cavity  and  the 

Macrotum  emptied,  sometimes  giving  rise  to  a  cuicstiou  of  hernia.     If,  on  the 

P^Dther  hand,  the  hydrocele  is  of  the  acquired  tyj>c,  tlie  sac  is  closed,  docs  not 

^[communicate  with  the  alxlomen,  and  cannot  be  emptied  ;  upon  examination 

~^with  the  fingers,  the  abdominal  rings  ain  Im  distinctly  felt ;  the  testicle  in 

:Cui)C9e  cases,  lying  at  the  posterior  portion  of  the  sac  and  a  little  high  up 

aiiBear  the  ring,  can  be  readily  detected,  provided  the  sac  is  not  excessively 

f^istended,  but  even  then  a  tarcful  examination  will  never  fail  to  discover 

■.  ^  unless  the  testis  be  absent  or  retained  (as  is  sometimes  the  case)  in  the  in- 

ual  canal  or  abdominal  cavity.    The  scrotum  is  seldom,  if  ever,  inflamed. 

Hydrocele  of  the  cord  gives  rise  to  an  elastic,  painie.<s  swelling,  of  vary- 

aKag  shape,  from  circular  U*  8j)indle-8hai)ed,  and  fluctuates  on  palpation.     It 

i^  irreducible  unless  there  be  a  ctimnnmication  with  the  al)doniinal  «ivity. 

1.  Ki  this  case  the  fluid  (ran  be  pressed  out  of  the  sac,  but  returns  immediately 

on  the  patient's  coughing,  making  forced  expiration,  or  assuming  the  erect 

fXKitioo.     This  form  of  hydrocele  may  also  Ihj  coniplicjited  with  hernia  or 

^*-^th  a  tumor,  from  the  former  of  which  it  is  distinguished  by  its  traus- 

Icacency,  its  greater  sensation  of  fluctnatinn,  and  the  abt^encc  of  gurgling; 

fixam  the  latter,  by  the   absence  of  the  tirmuess  uud   opacity  which  are 

tiaually  present  with  tumors.     Of  course  in  these  cases  due  attention  will 

V>e  paid  to  the  jKissibility  of  the  tumor  being  a  retaiiicxl  testis,  and,  should 

t4>c  testis  be  in  tlie  scrotum,  if  any  question  as  to  the  cliaract<-T  of  the  swell- 

lOg  still  exist,  an  exploratory  puncture  may  be  made.    Multilocular  cysts  of 

*4*e  oord  are  of  very  rare  owurrence  in  infants  and  young  children. 

Prognosis  and  Treatment. — The  prognosis  in  hydrocele  of  both  testis 

**>d  cord  is  usually  gCMxl,  esiKH-ially  in  the  congenital  variety,  which  tends 

*o  self-cure  more  fretpiently  tlian  the  acquired.     A  good  rule  to  observe 

*0    these  cases,  whether  cttngenital   or  awpiirtJ,  is  to  delay  operation  as 

lotig  as  possible.     Sometimes  a  commuuicatiug  hydrotvle  may  be  hastened 

^^arda  recovery  by  the  wearing  of  a  light  truss,  which  excites  inflanmiation 

**»d  clo«s  the  can.il.     If  operative  pi-occ<lurcs  are  dwrnwl  ne««sary  (and 

'^is  is  more  particularly  the  case  in  the  acquired  type),  various  methods  may 

**e  employed, — to  wit : 

Painting  the  scrotum  with  a  weak  solution  of  iodine  in  collodion,  or 
^*'»tli  a  dilute  solution  of  nitrate  of  silver  in  colhxlion,  or  with  Goulard's 
**Jtion,  or  with  alcohol  and  coIltKlion,  or  with  the  iodide-of-lrad  oiiitmeut, 
**i  order  to  excite  absorption  of  the  fluid.  These  Iik'uI  applications  are 
^^dom  of  much  use,  except  when  the  exudation  is  very  slight. 

Ampnndure. — This  may  l)e  done  by  puncturing  the  sac  with  the  needle, 
^•Violating  the  fluid,  and  painting  the  scrotum  with  collodion  to  exercise 
**inie  compression  (this  latter  is  not  always  necessary) ;  or  the  sac  may 
*^  punctured  with  a  tnxar,  and  a  weak  solution  of  iodine,  tincture  of 
**t)n,  chloroform,  or  alcohol  injected  into  it.  A  seton  passed  through  the 
••c  is  sometimes  of  serNnee.     Finally,  a  free  incision  into  the  scrotum,  if 
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efully  made,  with  due  antiseptic  precautious  and  strict  attention  to  clc&n- 
lloesB^  is  usually  successful,  even  after  all  tlic  preceding  measures  have 
iailed.  Electro-cautery  or  opening  into  the  sac  in-  ctuistics  is  of  little 
advantage,  and  is  much  more  severe  than  the  other  mctlHxls  advised. 

HEMATOCELE  is  simply  an  infusion  of  blood  into  the  sac  from  an  injury 
or  from  rupture  of  a  vessel,  and  is  exccalingly  rare  in  infants  and  children. 
Its  causes  are  nearly  always  due  to  some  local  hurt,  such  as  a  blow  or  severe 
oompnession. 

Treatment. — The  treatment  is  at  first  expectant,  in  the  shape  of  cold 
applications  and  painting  the  scrotum  with  tHjIhjdiou.  If,  howe\-er,  the 
hemorrhs^  haa  been  verj'  abundant,  it  is  better  to  ojK'n  the  sac  at  once, 
olean  out  tlte  clot,  tie  up  any  vessels  which  may  have  csuiscd  the  hemor- 
rhage, and  allow  the  parts  to  heal,  which  they  will  usually  do  with  gnat 
rapidity. 

RETAINED  TESTIS. 

It  sometimes  happens  that  the  testicles  do  not  descend  from  the  abdomi- 
nal cavity,  wliich  c<nidition  is  called  crj'ptorchism  where  both  testes  arc  re- 
taincil,  and  monorchism  where  only  one  is  absent  from  the  scrotum.  The* 
organs  leave  the  abdominal  cavity,  but,  in.stead  of  dropping  into  the  scro- 
tum wherv  they  belong,  one  may  lixlgo  in  the  anterior  wall  of  the  alKlomen, 
in  the  fl-moral  canal,  or  in  the  perineum.  This  displacement  is  known 
10  ectopia  testis,  and  is  divided  into  the  abdominal,  crural,  and  jMTineal 
V»ri«'<ics.  Siimctimes  the  testes  are  congenitally  alj.'iont,  and  ti^ain  it  may 
VftpiM'Q  that  these  organs  are  not  only  retained  in  the  alxlomcn  but  also 
nuiled  in  the  median  line  with  the  kidneys  and  suprarenal  ca|>sules,  while 
the  spt»rnuitic  vi>ss»'ls,  vasa  deferentia,  and  vesiculro  seminales  arc  normally 
luUatixi,  as  ixvurnxl  in  a  case  mcutionetl  by  (Jcotfroy  St.-Hilaire,'  where 
Uk*  jxiticnt  w!is  ixinsidered  to  be  a  girl  and  lived  for  eighteen  months. 

Kt^ention  of  the  testes,  whether  partial  or  comjileto,  is  not  uncommon  in 
cKikilvn,  CBjKvially  during  early  infantile  life,  but  the  t<«tes  usually  descend 
|nr  tlmnsrivi's  if  not  too  much  interfered  with,  l^ctopia  is  of  quite  rare 
MCMrrracv. 

flyinp^tMw — Examination  of  the  scrotnm  usually  reveals  the  nbeenee 
•f  OMOrboth  testes,  but  on  passing  the  finger  up  the  inguinal  canal  these 
iMMtm  «,ma  nencmlly  be  detected.  Coughing,  forced  expiration,  and  the  erect 
M«<ur(>  iww  the  testis  to  descend  on  the  point  of  the  finger  placed  in  the 
i«^imtl  mimI.  Usually  examination  excites  no  i>ain  unless  ])ix!ssurc  be 
iMNfklv'  \Ht  the  tostis. 

If  »h«>  twticlo  is  csuight  in  the  ingiiinal  canal,  the  child  complains  of 
mUm  wW«  Ailting,  standing,  or  crossing  its  legs  ;  and,  on  examination,  the 
W4v4M«M  U  ShuhI  jmrtially  or  completely  empty,  and  the  testes  are  felt  in 
^|#iw^WMk)  («ivil.  The  absence  of  these  organs  from  the  scrotum  should 
idhlWd)  IWWBi*  the  surgeon  from  mistaking  a  retained  testicle  for  a  hernia. 
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Jo  ectopia  testis  the  organ  is  usually  felt  in  the  aL^lomiiial  wall,  in  the  groin, 
or  in  the  perineum,  ac-eunliiig  to  its  position,  and  the  diagnosis,  of  course, 
Bsa)Ui[iarativel3°  easy. 

Oourse. — ^The  course  of  the  disease  is  generally  favorable,  as  the  testicle 

Visually  descends  of  itself,  but  sumctiuies  it  happt'iis  that  it  d(Xi8  not,  when 

a  1°  it  is  lodged  in  the  iuguiiial  canal  it  may  Ir-cuqio  atrophied.     In  cases 

"^."mhere  the  dcaccnt  docs  not  oc«ur  within  tlie  tirst  year  of  iiiiantilc  life,  it  is 

»  »*ually  aa80ciate<l,  when  it  docs  come  down,  with  a  congenital  hernia.     Ail- 

ii^»Dsions  may  also  occur  iK-twecn  the  testis  and  circtiinjuL-eut  ]iarts,  particu- 

■S-atrly  when  it  is  liKlgcil  in  the  inguinal  cunal,  uiid  iu  such  ca.scs  tliu  result 

W'n  a  fibrous  or  fatty  degeneration  of  tlie  organ.     Sometimes  it  is  attacked 

•^i^itL  inflammation  ending  in  su|)|)urati()n,  when  the  testis,  of  (?oursi',  is  lo.st. 

Causes. — The  causes  which  induci'  retention  of  the  testis  arc  due  some~ 

"^^mes  to  an  arrest  of  development,  and  sometimes  to  mechanical  hiadcrance 

"^t-^  its  descent.    Small  and  narrow  alxloiiiinal  rings,  premature  clu>iiii-e  of  the 

'^saamal,  uon-commuuimtion  between  tlie  scrotum  and  the  alidumiuul  uivity, 

^^■liortncss  of  the  vas  deferens,  marked  hypospadia.-i  or  cpis]K»dia.s,  with  ectopia 

"^ks^esioB  and  various  forms  of  herniapUroilism,  may  Ire  enumerated  among  the 

^K—^nscs.     In  one  case  mentioned  by  liircli-Hirschf'ckl  the  retention  wiis  caused 

«i»y  tJie  right  kidney  blocking  up  the  inner  opening  of  the  inguinal  canal, 

Hunter  speaks  of  hypertrophy  of  the  testis  as  being  an  obstacle  in 

K)iher  ia?e.     An  abnormally  enlarged  epididymis  and  an  nbiionnal  for- 

tiou  of  the  mesorciiium  are  also  eniunerateil  as  causes.     Koelier  mentions 

*•    congenital  displatiement  forward  of  the  large  intestine  as  an  obstacle  to 

-Aio  descent  of  the  testicle.     Retention   can   also  be  caused  by  a  lack  of 

e*n»j)er  apposition  of  the  testis  in  its  relation  to  the  inguinal  winal,  and  by 

*■   defective  development  of  the  cremaster  muscle  during  fcctal  life. 

The  causes  of  ectopia  testis  are  somewhat  obscure.     It  is  said  to  be  oon^ 

aital,  especially  the  p'rineal  variety,  and  to  lie  due  sometimes  to  an  in- 

tion  of  the  guljcrnaeulum  testis   in   the  wrong  plat^,  somctimi^s  to  an 

^*-»Test  of  development  in  the  aB'ected  half  of  the  scrotum,  and  occasionally 

*^3  traumatism. 

Treatment. — In  the  majority  of  eases,  and  jMirticularly  in  early  life, 
^^pectancy  should  be  the  rule  and  surgical  interference  the  exception.  If 
*^lie  testis  is  lodged  in  the  inguinal  ««iial  close  to  and  protruding  from  the 
'External  ring,  gentle  traction  may  be  ad()pt«l  in  onJer  to  facilitate  the  de- 
scent of  the  organ,  which  with  a  little  assistance  is  sometimes  rapidly  oom- 
|ilet«l.  If  the  retention  is  due  to  a  disproportion  in  size  between  the 
^uinal  ojx^ning  and  the  testis,  gentle  traction  from  Ix'hiud  the  latter  may 
letiraes  assist  it  through  the  ring,  and  sometimes  it  may  be  nc<x".ssary  to 
^nlai^  the  ingiiinal  opening  by  a  subeutaucous  incision.  Of  course,  in 
rases  where  non-descent  is  due  to  a  short  cord  nothing  <'an  be  done,  and, 
provided  it  gives  rise  to  no  disturbance,  the  i-ase  may  be  Icfl  to  itself.  If 
<lue  to  adhesions  within  tlie  abdomen,  ojK-rative  procedure  is  hardly  ad- 
taatflBsble;  but  if  due  to  adhesions  in  the  inguinal  c-aiial,  an  incision  may  be 
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made  through  the  upper  i>art  of  the  scrotum  to  the  inguinal  canal,  the  ad- 
hesions broken  up,  imil  tlie  descent  of  the  testis  facilitattil.  AVhere  fibrous, 
purulent,  or  fatty  degeneration  has  occuri-ed,  the  testis  had  better  be  left  I'li 
situ,  unless  inc<juvenience  or  pain  is  experienced,  in  which  case  the  testis 
had  better  be  removed. 

In  cases  of  ectopia  testis  an  operation  will  verj'  often  remedy  the  diffi- 
culty and  the  organ  may  be  i"estoreil  to  its  normal  j)osition  in  the  scrotum. 

A  curious  affection  of  the  testes,  to  which  attention  was  called  bv  St,- 
Gerniain  in  the  Journal  de  Mklecine  d  d<;  Clururgie  pratique  for  1879,  is 
said  sometimes  to  occur  in  children  in  conse<juence  of  a  severe  fright  or  s 
blow.  He  has  called  it  "  R(3a.scension  du  Testieule,"  and  gives  two  cases  in 
children  whci-c,  after  a  blow  attendwl  with  severe  fright,  both  testicles  sud- 
denly disappeared  in  the  alxlorainal  cavity  and  remained  there  for  a  coo- 
siderable  time,  in  one  instance  during  two  months  and  a  half.  In  both 
(ases  lie  practised  gentle  traction  upon  the  cord,  which  was  followed  by  a 
cure,  the  testicles  reappearing  in  their  ])r(!per  places. 

TUMORS   OF   TUB   TESTICLE. 

Periouciiitis. — Periorchitis,  or  inflammation  of  the  tunica  vaginalis, 
is  not  a  common  affection  in  children,  hut  is  otx-asionally  seen  as  the  com- 
menoemcnt  of  a  hydrocele.  The  serous  kind  is  genemlly  divided  into  the 
amte  and  the  chronic  variety,  but  the  dividing  line  iR-twcen  the  two  is  not 
clear,  as  the  former  rapidly  merges  into  the  latter.  The  division  whicJi  has 
been  made  into  periorchitis  plastica  and  suppurativa  of  the  acute  variety, 
and  periorchitis  adhcsiva,  prolifera,  and  hscmorrliagica  of  the  chronic  variety, 
is,  to  my  mind,  ratiior  fantastic,  inasmuch  as  they  are  n'ally  diflerent  stages 
of  the  acute  or  the  chronic  kind.  Periorchitis  is  sometimes  also  associatid 
with  onhitis  or  epididymitis. 

Symptoms. — Acute  jKriorchitis  of\en  begins  with  a  smart  fever,  ao- 
companietl  bv  severe  pain  in  the  affwted  J>art,  which  extends  over  the 
spermatic  cord.  The  scrotum  is  red,  (Edematous,  and  tender  to  the  touch. 
The  tumor  is  tense,  fluctuating,  and  nou-tnin.slucent,  and  of  oval  form  or 
flattened  sideways.  If,  as  is  not  infre(|ucntly  the  case,  it  goes  on  to  suppu- 
ration, the  fever  increases,  accompanied  by  chills,  the  skin  of  the  affected 
part  ftfvomcs  red,  rwlcmatous,  and  exf]ui.«ilcly  tender,  and  the  swclliug 
either  o]iens  spontaneously  or  is  artificially  inci.sed. 

Course. — Serous  periorchitis  may  end  in  resfilution,  leaving  behind  some 
thickening  of  the  cord  from  plastic  exudation.  The  .siippunitivc  kind  mairly 
always  i-cquires  to  Iw  openetl  and  treated  like  an  ordinary  abscess.  Some- 
times, however,  the  inflammation  runs  a  very  acute  course,  extends  along 
the  cord,  and  may  induce  pt^itonitis  with  a  fatal  termination ;  but,  as  a 
general  ndc,  the  prognosis  is  favondile. 

Treatment. — During  the  acute  stage  ab8i)lute  rest  should  be  enjoined, 
the  cord  on  the  affetttetl  side  su[)ported,  and  cold  evaporating  lotions 
osed.     On  the  subsidence  of  the  pain  mild  compression  may  be  exercised 
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by  painting  the  part  over  with  collodion,  but  I  decidedly  deprecate  the  use 

of  strapping  with  adiiosive  plaster,  as  it  not  infre»|iiently  Ifuds  to  atrophy 

of  the  testis  and  even  ulixration  and  gangrene  of  the  serotiim.     Resolution 

noav  be  further  hastened  by  local  ajjplications  of  Ix'liacluiina  and  inerciirial 

ointment,  either  alone  or  in  combiuation, — Iwtter  the  latter.     The  stippiini- 

tive  variety  will  neeil  to  be  opened,  when  it  can  be  tre-ated  like  an  oniiiiary 

^tbscess  by  the  use  of  iujeitioiis  into  tlie  cavity  and  the  employment  of 

mulating  dressings. 

Orchitis  axd  EpiinnYMiTis. — These  affeetions  of  the  tostiele  may 

fac    divided  into  acute  and  chronic,  and  are  due  to  intlatmuatiiin  of  the 

estis  proper  or  of  the  epididymis,  or  both  ;  and  these  may  still  further 

Ix*  divided  into  the  inflaniniatori',  the  symptomatic,  and  the  constitutional 

Symptoms. — Orcrhitis  and  epididymitis  usually  begin  with  high  fever, 
lis,  and  swelling,  which  may  attain  to  a  lai^c  size.     The  fever,  if  very 
•ciitc,  may  be  com|)licated  with  vomiting,  abdominal  tenderness,  and  some- 
times even  a  mild  attack  of  poritutiitis,  particularly  if  the  disease  be  also 
oomplicated  with   inflammation  of  the  tunica  vaginalis.     The  organ  be- 
eomcs  enormously  eulargt=<l  ami  is  very  tender  to  the  touch  ;  the  scrotum 
IS  red  and  inflamed,  not  infre<piently  there  is  more  or  less  liydnxx-le,  and 
tlie  testis  is  u.sually  drawn  up  close  to  the  abdominal  ring.     Under  projwr 
te'eatment  this  acute  condition  subsides,  leaving  iK'hind  the  chronic  variety, 
^•rhich   is  distinguished    by  enlargement  of  the  testis  or  epididymis  and 
thickening  of  the  tunica  vaginalis,  without  much   tendemesis.     If  there 
nave  been  much  plastic  exudatimi,  adhesions  sometimes  take  place  between 
^e  tunica  vaginalis  and  tlie  tunica  aJbuginca. 

The  severity  of  the  .symptoms  varies  very  mneh  with  the  cause  of  the 
^iaeaae.  Thus,  if  the  orchitis  or  epididymitis  be  due  to  syphilis,  there  is 
■•ot  much  pain,  but  the  testis  is  enlargc<l,  of  stony  hardness,  and  under 
**Mie  ciifumstances  is  not  usually  asswiatctl  witii  liydrncclc. 

Cauaes. — ^The  canses  of  this  afi'ection  of  the  testis  are  injuries  to  the 
***UIII,  urethritis,  mumps,  jwssibly  an  antec<dcnt  periorchitis,  syj>liilis, 
^^phns  fever,  small-pnx,  scarlet  fever,  and  liar.sji  attempts  at  '".itlictcristn. 
Coarse. — If  the  orchitis  be  due  to  an  injury,  it  usually  runs  a  fiivor- 
i^^iJe  course,  provided  sup[Htralion  docs  not  occur.  The  swelling  snlisides, 
Uie  effusion,  if  .serous,  is  absorbed.  If,  however,  it  be  complicsitcd 
^^'th  L«einat<^)ocle,  thickening  of  the  sac  generally  remains.  Ca.ses  have 
^cen  known  where  a  fatal  termination  ensued  in  the  suppurative  kind,  from 
^Peritonitis  and  septicemia. 

If  it  be  due  to  a  clap,  the  swelling  and  various  symptoms  subside,  but 
■in  induration  results,  espcially  if  the  epididymis  be  attacked.  Sometimes, 
Plough  rari'ly,  atrophy  results. 

If  it  Ije  due  to  syphilis,  it  ends  unfavorably,  as  atrophy  of  the  organ  is 
ticarly  certain  to  occur.  If  it  results  from  mumps  or  from  the  other  causes 
ntentioned  above,  the  termination  is  usually  favorable ;  but  it  is  well  to  re- 


^^*d 


DISEASES  OF  THE  TESTES  AND  PENES. 


member  that  atrophy  may  be  the  end  of  all  these  aflTections,  although  it  a ; 
uot  uecesaarily  so.  lu  cases  where  it  is  due  to  iujtirv  tnjni  the  use  of  a 
catheter,  au  abscess,  with  or  without  suppuration,  may  ensue,  aud  ia  all 
cases  where  pus  forms,  the  termiuatiou  is  usually  in  oue  of  four  ways,^ 
to  wit,  resolution,  fungus  of  the  testicle,  evaeuatiou  of  the  contents  of  the 
tuniiti  albuginc-a,  leaving  the  shell  of  the  testis  bchiud,  or  a  more  or  leae 
coiii|ilete  atrophy. 

Treatment. — The  treatment  cousists  in  rest,  support  of  the  testis,  the 
applicatiuu  of  heat  or  (xtkl,  as  may  Iw  most  agreeable, — the  former  is,  to  my 
ujiml,  preferable, — leeches  to  the  riug  aud  to  the  inner  sides  of  the  thigii% 
puueture  of  the  inflaniinl  aud  swollen  covering  with  an  ordinary  surgical 
needle,  and  the  subsetjueut  aj)])lication  Im^Uy  of  mereurial  anil  Ixdladonna 
plasters,  lu  syjibilitie  orchitis  the  applications,  leeches,  aud  punetun-s  may 
be  omitted,  aud  the  jjatient  should  be  treated  by  the  internal  and  local  ad- 
miuistmtiou  oi'  UK'rcury  and  the  administration  of  iodide  of  pitassium  by 
the  mouth.  lu  case  of  abscess  of  the  testis  the  partes  should  be  iucised  as 
soon  as  fluctuation  is  detei-ted. 

Kew  FoitMATiON-s  IN  THE  Testis. — Neoplasms  of  the  testicle  may 
be  divided  iuto  thos*?  of  tulxTcular,  syphilitic,  cau(«rou8,  sarcomatous,  and 
choudromatous  origin,  fungus  of  the  testicle,  aud  cysts. 

Tubercle. — TubeR'le  of  the  testicle  appcare  as  hard  irregular-  or  oval-' 
shapeil  nodules,  which  either  undergo  caseous  degeneration  or  break  down 
and  suppurate.  Tluy  may  stmictimes  be  mi.stakcn  for  eircumscrilxnl  gum- 
mata  or  can-iuoma  of  the  testis ;  but  they  differ  from  both  of  these  byi 
iK'ing  attended  with  pain,  inflammation,  ami  fever,  by  the  recurrence  of  the 
attacks,  and  by  the  absence  of  other  symptoms,  whether  of  syphilis  or  car- 
cinoma. If  the  nodules  suppurate,  the  abscesses  may  be  either  single  o*^ 
mullinle,  and,  wlietlier  of  one  or  the  otlii-r  variety,  should  be  opened  only- 
after  all  mefho<l.s  looking  towards  absorption  have  fiiilcHl.  It  is  not  a  very, 
common  aAwtion  in  children.  ' 

Sifjihil'tK. — This  may  be  of  the  ditfuswl  or  the  circumscrilxKl  variety,  but 
usually  is  of  the  former.  It  is  of  slow  growth,  and  accompanied  by  other 
symjUoms  of  syphilis  which  will  assist  olleutimcs  materially  in  the  diag« 
nosia.  It  may  l>e  either  of  the  hereditary  or  the  acquired  type.  If  of  thei 
former,  the  child  nearly  always  dies,  not  from  the  aflcrtiou  of  the  testicle^ 
but  from  the  dcitressiou  eonseipieut  upon  syphilis.  The  ac<4uiretl  variety 
nearly  always  terminates  favorably  (except  so  far  as  atrophy  is  concerned)' 
under  a  prfii>er  treatment  with  mercury,  either  alone  or  in  combiuation  with 
iodide  of  potassium.  i 

Cnnoer. — Cancer  of  the  testicle  may  occur  under  three  forms, — ^tha 
me<ltillar>',  which  is  the  most  wjmmon  in  early  infancy  and  before  puberty^ 
the  sarcomatous,  the  next  most  ctjmmon  kind  before  pul)erty,  and  the  carci'* 
nomatoiLS,  the  most  usual  after  puberty.  The  encephaloid  variety  has  also 
been  seen  in  children  age<l  one,  three,  and  five  years. 

This  atfectiou  of  the  testis  is  usually  uot  attended  with  mucL  ]iain  or 
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inflammation,  but  the  organ  is  enormously  enlarged,  bosselakil,  and  its 
I     growth  is  generally  slow. 

k        The  circiunscril>ed  variety  of  Bvphilitic  testis  may  sometimes  simulate 
r    •csrriiioma  of  the  te-stis,  but  the  alwoiico  t>r  |«vseuoe  offitlier  symjdonis  of 
syphilis  is  usually  sufficient  to  enable  a  diirerential  diagnosis  to  be  easily 
niailc.     The  cancen)us  testicle  is  usually  oval  in  sha|)e,  but  it  may  l>e  irreg- 
ular, and  is  frequently  associated  witli  iiiFtltitttion  of  the  ghinds  in  the  groin 
ami  probably  also  of  those  in  the  abdominal  cavity.   The  cancerous  cachexia 
i>  fre<|ucntly  present  in  these  cases,  and  the  pati<'iit  usnally  dies  either  from 
exluiiistion  incident  to  the  breaking  down  and  sii[i|)uratiou  of  tiic  diseased 
testicle,  or  from  cancerous  deixisits  elsewhere.     Kemoval  of  the  testicle  is 
sotnetiraes  done,  in  the  ho\K  of  checking  the  disease,  but  tlie  termination  in 
th("se  cases  is  geneniliy  fatal. 

Sarcoma, — Sarcoma  ix'cnrs  during  early  infant  life,  and  is  divided  into 
the  two  varieties  of  simple  and  medullary.  It  usually  develops  under  the 
I  same  conditions  as  carcinoma,  runs  a  ra|)id  course,  and  in  .some  cases  is 
^^attended  from  the  commeiifcment  with  severe  pain  in  the  organ,  while  in 
^^P>tbor  cases  the  course  is  ]>ainle8.s.  It  sometimes  attains  to  quite  a  large  size ; 
^^«t  is  not  so  fatal  as  the  former  variety,  iiia.smii('h  as  castration  will  some- 
^^tiines  arrest  the  course  of  the  disease. 

^K        Chondroma. — Chondroma  of  the  testis  in  infants  and  children  is  exeeed- 

^^PKi^Iy  rare.     I  l)elieve  that  only  one  cjisc  has  Ir-cii  reported, — the  one  of  O, 

^B>'«  elier's  mentionetl  by  liukai   in  Gcrliardt's  Ilandbuch  dcr  Kiwhrkrank- 

^BKsi/en,  where  it  occurretl  as  a  congeuital  tumor  and  was  at  birth  as  large  as 

•    pigeon's  egg,  increasing  in  filtccii  mtuiths  to  tlie  size  of  a  go<ise's  egg. 

This  neoplasm  was  made  up  principiilly  of  cartilage,  and  was  generally 

«»ard  and  noduhite<l,  with  liere  and  tliere  points  of  s<i{lening.     This  enehon- 

■  ^■tt>raa  probably  had  its  starting-point  in  the  rete  testis.     In  this  infant  there 

f    "^'as  fiiimd  within  the  allmginca  a  broken-down  sjiot  wliich  was  tilled  with 

[      ^  matter  resembling  tliick  pus  aiul  which  consisted  of  cartilage-cells  under- 

I      going  fatty  degeneration.     Enchoudroma  of  the  testis  is  classed  among  the 

'      **Jalignant  diseases. 

Bmiffii  Funrjas. — Benign  fungus  usually  commences  as  the  result  of  in- 
**aminatory  action,  ending  in  suppuration  either  of  the  acute  or  the  chronic 
"^"ariety,  or  of  a  tiilx^inilar  nodule,  and  frcfpiently  implicates  the  scrotum. 
^Aflcr  Uie  evacuation  of  the  contents  of  the  al)s<^'css,  exuberant  granulations 
*^jiring  up  above  the  surface  of  the  skin.  If  the  fungus  Im*  of  the  simple 
^i^riety,  the  graindations  may  Ije  destroyed  by  the  knife,  by  applications 
^Af  the  mineral  acids  and  treatment  of  the  resulting  cavity  with  stimulant 
^{)pliiations,  and  by  the  adiniiiistnition  internally  of  tonics.  If  due  to 
tubercle  of  the  testis,  removal  of  that  organ  is  the  simplest  and  best  method 
^fler  all  other  means  have  failwl. 

CyisU. — The  curious  neoplasms  known  under  the  name  of  dermoid  CA'sts 
^re  nearly  always  of  fcetal  origin  and  are  considered  to  Ix;  congenital.  They 
ttoay  Ifc  single  or  multiple,  and,  in  either  case,  contain  hair,  teeth,  l>ones. 
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mnacular  fibres,  nerve-tissue,  and  eometimes  even  the  greater  portion  of  a 
fretal  skeleton.  An  interesting  [miier  upon  tills  snbjwt  is  given  by  W. 
Macewcn'in  the  Glasgow  Medical  and  Sur</ii;al  Journal  for  1878. 

BALANITIS. 

Balanitis  in  infants  and  young  children  is  a  roninion  affwtion,  and  may 
be  divided  into  balanitis  of  tlie  forcHkiu  and  italauitis  of  the  plans  penis. 
Where  the  latter  only  is  attacked  it  is,  properly  sjieaking,  a  balanitis,  ami 
where  it  is  assoeiat^l  with  inflammation  of  the  inner  lamella  of  the  foreskin 
it  is  known  as  bulano-i>>stliili8.     Jialant^posthitis,  for  I  shall  consider  tLc 
two  affections  tt>gether,  may  be  divided  into  the  catarrhal,  phlegmonous, 
cronjwns,  diphtheritic,  gangrenous,  and  exanthematous  varieties,  the  most 
fiYNpK'iit  of  tln'se  being  the  first,  or  catarrlial  variety.     Tiiis  occurs  in  the 
form  of  superficial  inflammation  of  the  mucous  membrane  lining  the  glans 
jjcnis  and  the  inner  layer  of  the  foreskin,  and  may  be  either  general  or  cir- 
cnmscriUxi.     If  the  inflammation  be  of  a  snl)acute  character,  the  symjitoras 
extend  no  farther  than  the  mucous  membrane;  but  if  acute  symjrtoms  be 
pr«>rnitH'nt,  then  the  skin  of  the  genitals  particijiatcs  in  the  general  inflara- 
nmtion,  and  the  disease  l>ecomes  a  dermatitis  iis  well  as  a  l)alano-|><i6thitis. 

Symptoms. — Simple  Imlano-ptK^thitis  usually  commences  with  .'^wcll- 
ing  and  redness  of  the  foreskin,  with  eversion  of  its  mucous  lining  if 
phimosis  be  present,  and  is  attendc*!  with  much  diiliculty  and  jrnin  to  the 
i'hild  if  retraction  be  attempted.  In  (lie  earlier  .stages  of  the  disease  there 
is  no  disi^harge,  however.  If  retraction  can  be  made,  tlie  mucous  roem- 
brane  is  found  to  l>e  injectwl,  of  a  d«'|v  vtA  or  purple  i>i>lnr.  and  if  there  be 
any  .secit'tion,  sujierficial  erosions  of  the  mucous  lining  of  boUi  foreskin  aud 
glans  penis  are  foiuid.  After  a  short  time,  a  purulent  discharge  can  be 
pres.sed  from  beneath  the  foreskin,  and  this  discliarge  is  usually  acrid  and 
m|»able  of  ]ir<.Klucing  much  irritation,  not  only  of  the  external  covering  of 
the  genitals,  but  al.so  of  the  skin  of  the  inner  portion  of  tlie  thigh  and  of  the 
groina  The  sexual  jiarts  then  liecome  enormously  swollen,  and  not  iu- 
frequentlv  llie  deep  purple  hue  seems  to  thrcjiten  approaching  gangrene. 
The  secretion  thus  cxpresse<l  commences  as  a  thin,  sticky,  slightly  vcllow 
discharge,  which  upon  e.vposure  to  the  air  rapidly  dries  and  glues  together 
the  meatus  and  the  free  lM>r(hT  of  the  foreskin.  In  older  children  this  dis- 
charge becomes  abundant  and  may  readily  be  mistaken  for  a  urethritis, 
espisially  as  from  the  swollen  oondition  of  the  foreskin  it  is  impossible  to 
I'xumine  the  mratus  and  the  anterior  portion  of  the  urethra.  Of  course 
Much  c-ases,  both  in  infants  anil  in  grown  children,  may  be  a.s.s«jciate<l  with 
a  unthritis;  and  where  the  urethritis  is  the  real  cause,  a  balano-jxisthitia 
■MLV  W  induced  from  want  of  cleaulineas  or  from  lack  of  proper  attention 
and  treatment, 

Oauoea. — This  variety  of  balanitis  is  in  the  large  proportion  of  eases 
due  to  a  want  of  cleanliness.  The  retention  of  the  smegma  or  of  the  last 
ft'W  dro|)»  of  urine  in  sjich  children  as  have  an  elongated  foreskin— and 
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tii»tt  the  case  in  the  vast  majority  of  children — imliices  dccompcsition  of 

iJic  «<'<Tetion  and  iiiflamiimtiou  of  tlic  niitcnus  mrnibrano,  with  dL-niidiitifia 

of  ii.*  rpitiu-lial  foat.    Other  caiiHcs  are  imprcipor  handling  ol"  tho  jj^L-nitals  by 

#J)<>  diild's  attendant,  attrition  of  the  penis  against  the  clothing,  and  lucal- 

iawl  irritation  of  the  jwrts  sat'ii  as  exists  in  eczuma  of  the  genitals  and  of  the 

rfiirtskin,  tx)nc«ded  chancroids,  and  tiic  initial  lesion  or  other  manifestations 

«^  syphilis.     Among  older  children  masturbation  i>erhaps  plays  some  part, 

fc»ut  it  is  not  by  any  means  clear  to  uiy  mind  whether  the  luasturlwtion, 

iliii'h  both  infants  and  cliildren  affeetcti  with  a  superficial  balano-piisthitis 

ifti'n  practise,  may  not  have  been  iudiicetl  by  irritsilion  from  tliedis<.'j»sc  rather 

-luu  titat  the  balano-{Misthiti8  was  produced  by  the  masturbation.     Besides 

Lese  causes,  rectal  irritation  from  the  [ireseneeof  ascarides  issup|)osoil  tu  in- 

uce  irritation  of  the  foreskin  and  external  genitals,  esp«;ially  in  grown-up 

ildren,  and  in  some  instances  eretacwius  deposits  beneath  the  foreskin. 

Course. — The  course  of  a  8ini[)le  Iwilano-posthitis  is  usually  of  short 

Biinuion,  provided  the  parts  be  kept  dean  and  dry.     The  surgeon  should 

k«ek  as  early  as  poesible  to  find  out  the  cause  of  the  balano-posthitis, 

whether  it  is  due  to  load  or  more  distant  and  remote  irritation,  such  as  the 

^reence  of  intestinal  worms  or  self-abuse.    lu  all  of  these  cases  the  removal 

»i'  the  cause  produces  a  rapid  cure. 

Treatment. — The  treatment  of  this  affection  is  in  the  majority  of  cases 
X  mple,  and  consists  in  keeping  the  parts  scrupulously  clean  and  dry.  In 
•liildren,  where  the  foreskin  is  much  swollen,  red,  and  (edematous,  frequent 
touching  of  the  genitals  with  hot  water  and  painting  the  external  surface 
•f  the  prepuce  with  a  wesik  solution  of  nitrate  of  silver  (from  five  to  ten 
r*TJiDs  to  tlie  ounce),  together  witli  subprepntial  injections  of  warm  astrin- 
^t  solutions,  will  be  found  most  eifective.  As  soon  as  the  foreskin  can  be 
*  ^traoted,  coneejileil  ulcerations  should  l>e  Vooketl  for,  and  if  tiiey  be  of  sini- 
1-*  I  e  character,  these  also  should  be  touched  with  a  mild  solution  of  nitrate 
^^•^  silver.  If  these  ulcerations,  however,  are  found  to  be  chancroidal,  or 
**i('  to  the  presence  of  an  initial  lesion,  the  trt^tment  will  be  different  from 
__*»8t  which  would  be  institutetl  in  cases  of  balanitis  from  simple  causes, 
~*-«c  chancroid  should  be  thoroughly  destroyed  as  rapidly  as  )xjssible  with 
^'"-^Joe  caustic,  such  as  nitric,  carbolic,  or  sulphuric  acid,  and  the  imrts  dressed 
^^  itii  iodoform  in  combination  with  some  inert  pnvder,  such  as  lyeopodium, 
^^■smuth,  or  finely- jMiwdered  stareli.  The  initial  lesion  should  never  be  eau- 
^^^  n'zcd,  provided  it  be  unattended  with  iuflaratnation,  hut  had  best  be  treate<l 
'*'~ith  powdered  calomel,  either  alone  or  iu  combination  with  si>me  of  the 
^liov<^-meutioned  powders. 

The  subsetiuent  treatment  in  cases  of  simple  balano-posthitis  is  to  my 
ind  better  dry  than  wet, — that  is  to  say,  by  the  use  of  absorbent  powders 
ther  than  by  liquid  applications.  Wet  dressings  tend  to  macerate  the 
rts,  to  cause  a  water-soaked  condition  of  the  mucous  membrane,  and  to 
*^tard  recovery.  For  that  reason  I  seldom  use  the  astringent  solutions  so 
^fkcn  advised  for  that  pui^pose,  but  dust  the  parts  fretly  with  iodoform  mixed 
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in  varjing proportions  with  bismuth,  tannin,  calamine,  jjowdered  starch,  and 
even  raloinel.  Olywtiun  may  be  made  to  the  ftdor  of  iodoform,  but  if  the 
iodoform  l>e  niixwl  with  finely-powdered  coffee,  either  with  or  without  char- 
coal, this  objection  will  be  obviated.  The  blackening  effect  of  the  charcoal 
may  be  diminished  by  live  admixture  of  not  more  than  ten  per  cent,  of  char- 
coal to  the  other  ingredients.'  Before  making  the  dry  appliiations,  or  even 
during  their  use,  if  tlio  mucous  membrane  be  still  much  irritated  and  in- 
flamed, occasional  applic-ations  of  a  five-  to  ten-grain  solution  of  nitrate  of 
silver  will  be  found  of  much  serviw.  If  the  parts  be  well  dusted,  lint  or 
absorbent  cotton  between  the  folds  of  the  mucous  membrane  may  be  dis- 
(KMised  with,  and  in  my  opinion  with  advantage,  as  they  tend  to  heat  and 
ortontimes  irritate  the  parts.  As  soon  as  the  acute  inflammation  suKsides, 
cirtniracision  should  be  jtcrformed,  urdess  contra-indicated  by  the  presence 
of  chancroids. 

pHLEfJMOXors  Balano-Postititts  is  not  a  common  affection,  but  it 
sometimes  occurs  as  the  result  of  a  high  degree  of  inflammation,  and  is  not 
infr«>quently  associated  with  the  variety  I  have  just  described. 

Symptoms. — The  first  symptoms  are  similar  to  tliose  of  the  catarrluil 
variety,  except  that  the  rctlness,  swelling,  and  jKiin  are  much  intensified. 
Ijiiter  in  the  coui-se  of  the  disease,  one,  very  rarely  two  or  more,  small, 
hniil  |M»ints  of  tliickeniug  are  felt  in  the  foreskin,  and  the  skin  surroimding  M 
thcin  iKH'dnu's  almost  erysipelatous  in  hue.  As  the  inflammation  extends, 
the  pain  uCtcntimes  bwonies  severe,  the  phimosis  complete,  and  micturition 
painfnl.  This  condition  of  affaire  may  go  on  until  the  abscess  is  opened 
or  until  gangrene  is  induce<l  from  interference  with  the  natural  nutrition 
of  the  part.  All  movements  of  the  IkkIv  and  pressure  of  the  clothes, 
both  of  the  body  and  of  the  Ix^,  induce  exquisite  pain. 

Caiisea. — The  causes  of  this  variety  of  balano-|iosthitis  are  partly  local 
nn<l  partly  gcuci-nl.  The  catarrhal  variety  may  become  phlegmonous,  if 
initafed  by  masturbation,  by  injuries,  by  too  severe  cauterization  in  the 
pio<"es«  of  treatment,  or  by  improper  and  violent  attempts  to  retract  the 
HWdllen  foreskin.  A  eoncontitaiit  acute  urethritis  will  oflentimcs  induce 
phlegmonous  halauo-]K>sthi(is,  ami  in  those  cases  the  phlegmonous  inflam- 
inalion  of  the  part  may  not  only  extend  to  the  foreskin  but  may  also  invade 
the  slirnth  of  the  ]K'nis,  and  even  attack  the  scrotum.  The  sjmie  is  true  of 
concealed  rhaiuToids  licncatli  the  foreskin  ;  but  tfie  initial  lesion,  on  the  other 
hiuid,  seldom  gives  rise  to  any  acute  inflammatory  distnrljance  of  this  nature. 
TIh-  c<)urs«>  of  this  variety  is  longer  than  tliat  of  the  sinijile  inflammatory 
type,  usually  la-sting  for  several  weeks,  until  the  abscess  either  breaks  or  is 
o|»<'ni>il  artificially. 

TrMktment. — ^The  treatment  varies  accortling  to  the  cause.     If  due  to 

'  A  now  rliomU'Hl,  called  aristol,  said  to  be  n  di-thymol  di-iodide,  and  to  contain  a 
UiTt»  |«iri-«<(U«|{<'  "f  ii'dino,  promises  to  euppliint  iridoform  in  llie  treatment  of  diseiufs  where 
thli  dniK  ha*  been  used,  being,  it  !b  clsimcd,  Ih)e  fh>m  the  pungent  smell  so  characteristic 
(f  liH)<i(tiiin. 
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simple  abscess,  the  attempt  should  be  made  to  abort -it  by  ]nca\  fomentations 

in  hot  water,  subpreiHitial  iiijeotion.s  as  !ulvi.'^;Hl  for  tlie  sinijilc  tyjw',  and 

inuDLlioD  to    the   swollen   jiarts  of   bi-lhulonna  and   luereurial   oiiitni(.'nts. 

If  such  meusnres  fail  t4)  pnxliicc  the  desired  effect  in  a  (ew  days,  and  it  is 

evident  that  the  dist>ase  is  going  on  to  the  formation  of  pus,  as  soon  as  the 

eJijflitest  fluctuation  can  Ik-  dete<"ted  the  abseess  shouUI  be  opened,  cleansed, 

ind  weak  S4>lntions  of  nitrate  of  silver  appiinl  to  the  wound.     The  suljse- 

quent  dressings  should  consist  of  the  powders  already  nientionctl,  when  the 

parts  usually  will  heal  rapidly  and  the  concomitant  inflammation  will  sul»- 

sidc.    If,  however,  th<'se  abscesses  arc  due  to  the  pres4'n('e  of  concvalctl  chan- 

cpoids,  the  abortive  method  very  seldom  succectls,  the  disease  goes  on  to 

suppuration,  and   the    rcsultiug  wound    btx'omes  chancroidal,  either   from 

absorption  of  or  direct  coutamiuation  by  the  chancniidal  matter.     In  these 

itutanecs,  incisions  should  l)e  made  as  soon  as  fluctuation  is  detected,  the 

cavity  of  the  abscess  cauterized,  and  the  wound  treated  as  though  it  were 

a  chancroid,  which  in  reality  it  is.     If  the  abs<.'es8  threatens  to  produce 

a  complete  phimosis,  and  if  micturition  be  seriously  interfered  with,  the 

ri'pnoe  shoidd  be  laid  ip|>en  by  the  iiilatcrnl    nietluHl  of  incision,  which 

rill  [lermit  of  free  retraction  of  the  foreskin,  aud  iho  |>arts  dreswxl  as  above 

Iviflccl.     As  soon  as  jwssilile  the  residtiug  dog's-ears  should  be  remove<l 

»y  the  operation  for  circumcision. 

Cnorpors  Ba la xo- Posthitis  in  ctiildren  is  a  very  rare  afl'ection.     It 

•3  oharacterizeil  by  the  prc.sence  of  a  whitish,  membranous  exudaticm  which 

spreads  over  the  glans  penis  from  the  fossa  glandis,  and  sometimes  over  the 

*»»ner  layer  of  the  prcimcc.     It  is  quite  snjx'rficial,  and  is  attended  witti  but 

^^^  slight  amount  of  inflanimatiou,  aud  very  little,  if  any,  discharge.     There 

^B^  Oo  constitutional  disturbance,  and  the  disease  seems  to  Iw  purely  localized, 

^^b^ielding  readily  to  treatment,  (SjX'cially  to  the  applic,Tiiun  of  lime-water, 

^^^itlier  in  the  form  of  subprepntial  injections  or  as  loral  dressings.     This  is 

^B^ne  of  the  few  instances  in  which  wet  applications  answer  better  tlmu  the 

P     ^  Ury  dressings  which  I  have  adviK-jitcd   for  the  more  acute  inflammatory 

^_  *-y|ies.      The    membrane    l>e<'omcs   shrivelttil,  jveels   off,  and   Iravcs   but  a 

^1  flight  amount  of  redness  and  irritation  behind  it,  aud  is  not  attended  by 

loial  ulcerations  or  constitutional  disturbaiieo. 

Dii'HTHERiTic   Balano-Posthitis  is  Icss  commoidy  seen  than  the 
,       Jirtfcdiug  variety. 

^B  Symptoms. — The  symptoms  of  this  variety  consist  of  a  swelling  of 
^^  the  prc|)nce,  uiKin  which  circidar  or  irregular  patches  uf  a  dirty-gray  mcm- 
fcrane  arc  seatefl.  These  usually  wcur  on  the  inner  lamella  of  tlie  fon'skin, 
eomi^itncs  upon  the  fossa  glandis,  and  rarely  on  the  glans  jienis.  These 
yatch'-'s  whi<'h  extend  upon  the  surface  ffinjuently  cftalesfx;  and  are  irregular 
in  shajic.  They  cannot  be  detachc*!,  being  closely  adherent  to  the  mucous 
membrane,  and  their  outlines  are  lost  in  the  adjacent  necrosing  tissues. 
Sometimes  the  di]ihtheritic  layer  is  seated  on  a  wound  of  tlie  foreskin,  and 
h^hen  the  bottom  of  the  wotuid  is  eovcretl  with  this  membrane  the  neigh- 
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inflazaed  and  the  penis  thickened  and  swollen. 
:  of  the  parta  covered  with  this  exudation. 
If  ife  eoane  of  the  disease  be  towards  an  unfavorable  issue,  the  swdl- 
^•f  the  facskin  increases  and  the  exudation  extends  over  both  the  inner 
ItfteoatoT  layer  of  the  foreskin. 

Sm  dnR  diphtheritic  ca.-<i>8  the  concomitant  symptoms  are  much  more 

in  the  catarrhal  or  the  crou()ou8  variety.     Thus,  erysijx'latous 

^of  dw  penis  or  scrotum,  enlargement  of  the  inguinal  glands,  diffi- 

■ietnritioo  nrhicb  may  go  on  to  rctontiou  of  urine,  and  fever,  not 

oocor. 

k — ^The  causes  of  this  variety  of  balano-posthitis  are  both  local 

I  but  the  Utter  are  much  more  fitHjuently  the  source  of  the 

( of  tke  moet  frequent  of  the  Kxiil  causes  arises  from  decom- 

tlke  operatiou  of  circumcision,  but  even  tiien  it  is  ex- 

if  diplitfaeria  would  sui^crv<.iie  unless  it  was  dependent 

origin,  and  the  so-ciiUed  scrofulous  diathesis  is  the 

It  aay  also  follow  an  attack  of  scarlet  fever,  small-pox,  or 

low  fcnos  of  disease  in  the  mother,  espwially  those  of  an 

iMtnre,are  said  to  l>e  a  cause  of  thLs  disi>ase  in  the  child. 

k— The  cooree  of  this  disease  dejiends  upt>n  wliether  it  be  due  to 

[  «r  •  oMafititational  origin.    If  the  former,  it  is  usually  rapidly  cured, 

patches  arc,  as  a  rule,  small,  circumacrilxxl,  and  are  o.\- 

|iMvim(  •  very  snperticial  ulceration  behind,  which  heals  quickly. 

>  Iv  uMrtkiitinn  d  causes,  the  course  of  the  disease  is  usually  a  grave 

ibrane  is  cast  off"  the  resulting  ulceration  is  generally 

ipain  ofk-ntimcs  covered  with  a  new  membmne,  causing  the 

lof^timMS  to  extend  and  even  threatening  gangrene  iii  its  course. 

ties  may  result. 

t— The  treatment  is  twofold, — local  and  constitutional.  The 
«»  auMi  tefficacious  when  the  disease  is  light,  the  latter  when  it  is 
^||^gi^(|l  in  neither  caa' can  constitutional  treatment  be  entirely  ovcr- 
TW  bcMl  )ut«I  applications  in  mild  cases  of  the  disease  are  of  lime- 
Mk  iiwiiiltiiMr  of  the  bichloride  of  mercury,  and  dilute  carl)olized 
i:.  lii)ir  Ae  se^Y^v  cases,  washes  of  (he  mineral  acids,  nitric  or  nitro- 
h<tfrMMHM*?  acid  in  the  proportion  of  frfim  a  iutlf  to  a  full  drachm 
;  vf  water.  I  do  not  think  well  of  the  ai>jili<'ation  of  nitrate  of 
»lcW.*Tr«f1  ilk  ■hI^  oases,  and  then  only  as  a  stimulaut  aAer  the  mem- 
Of  course,  in  all  cases  the  most  scrupulous  dcauli- 
:  WvlMVVad.  If  phimosis  lic  present,  subjireputial  iujcvtious  of 
9mM  wjWiiMW  alw^'c  mentioned  should  be  used,  but  in  cases  where  the 
to  extend,  or  where  serious  dcstnictiou  is  imminent,  the 
iUl-uXCWi  AuoH  Iv  (■t^it  bilatendly,  even  though  the  edges  of  the  wound  are 
MM^k  iNk  Iwvaac  vV\Tn>i  with  the  diphtheritic  membrane.  Ai\er  the  ojiera- 
t^M  tliV  <iu*>*»t  *■<'  tW diphtheritic  portions  of  the  genitals  shoidd  l>e  dressed 
_^  jy,  H^,^  tuftNliaM  above  described.     Wiieu  the  ulcer  deans  and  the 
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diphtheritic  layer  has  Ixsen  t'ast  off,  powders  of  tauniii,  i(Hl>fi)rm,  or  .siil])liate 
uf  liuc,  mixed  with  some  inert  pre|)aration,  autli  aa  Itismuth,  iharcoal,  or 
starih,  should  be  used.  If  the  ulcerations  becoiue  indokut  or  are  covered 
wiili  flabby,  exuberant  granulations,  they  may  best  Ix-  stiiuuhittnl  by  weak 
auilicatioD3  of  nitrate  of  silver,  five  to  twenty  grains  to  tlic  ounce.  The 
Mtitiitional  treatment  must  be  of  a  snpportiuj;  and  tniilc  eliaraeter,  and 
should  include  the  various  preparations  of  biii'i<,  wine,  inui,  the  mineral 
arid?,  and  co<l-liver  oil,  either  iodized  or  ferratwi. 

CvNGRENous  BalaxoPosthitis  is,  strirtly  si)eaking,  a  variety  of  the 
oliicr  kinds,  more  commonly  of  the  plilegmonous  or  the  diphtlieritic,  and  is 
due  jirincijiidly  to  an  interfereuee  with  tlie  rnitritinn  of  the  part. 

Symptoms. — In  the  i^oiirse  of  a  phlegruonous  balanitis  where  the  in- 
flammation ia  very  acute,  one  or  more  jwinls  of  a  purple  hue  appear.  This 
d'wiloration  gradually  extends  until  tlie  limit  of  tlie  interference  of  eireu- 
latiun  is  reached.  Tliis  necrcieia  of  tlie  tissues,  in  cases  where  phimosis  is 
•  wmpiication,  is  attended  with  a  discharge  of  ichorous  and  fetid  pus, 
mixed  with  shreds  of  sloughing  tissue;  (lie  skin  covering  the  glans  y>Qa\s 

flwcoinos  thin,  ulcerates,  and  the  glans  jieni'^  protrudes  thn)ug!i  the  slough. 
In  this  variety  the  glans  penis  seldom  participates  in  the  gangrene.  The 
Ifiwdus  generally  tends  to  self-limitation,  unless  it  is  consequent  or  attend- 
Mt  tjpon  a  diphtheritic  lialauilis,  when  it  usually  extends  with  the  diph- 
tliiTitif  exudation. 
Gangrene  may  also  follow  in  the  course  of  a  paraphimosis,  when  the 
gl«n8  cannot  be  returned,  or  from  neglect  to  cut  the  wustricfiug  ring  of 
"luoous  membrane.  In  these  cases  serious  deforraify  from  slimgliing  of  the 
glans  penis  may  ensue.     lu  oliier  cases,  as  a  rule,  no  deformity  results. 

Causes. — Tlie  causc«.  as  I  have  already  stated,  are  due  generally  to 
■OBie  inipetlimcut  to  the  circulation,  but  they  are  sometimes  conscpient  upon 
institutional  disturbances,  such  as  scrofulosis,  scarlet  fever,  small-pox,  or  as. 
H  tlie  result  of  an  injury.     It  has  been  stated  that  gangrenous  balanitis  may 
H  <'^ur  i(lio|>athically. 

H       Course. — The  t^urse  of  the  disea.se  dei>ends  upon  its  cause.     If  from  • 
^1  disturbance  of  nutrition,  as  soon  as  this  is  relieved  the  gangrene  may  some- 
H  timt'8  lie  checked.    lu  phlt^monous  inflammation  it  is  sometimes  extensive, 
^p  wit  even  in  these  cases  its  tciidciicy  is  towai-ds  self-limitation.     In  dijdi- 
"'eritic  coses  it  is  much  more  serious,  because  the  sphacelus  spreads  with  the 

I'Sl<*nsi(in  of  the  exudation  and  the  gangrene  often  is  <leep  and  severe. 
Treatment. — When  paraphimosis  is  the  cause  of  the  disetise  an  attempt 
"  nduction  should  be  made^  either  manually  <fr  by  incision.  As  far  as  is 
P"«ii)Ic  the  extent  of  the  gangrene  should  be  Itmitcnl  l)y  tlie  employment 
''■  all  means  which  tend  to  restore  the  proper  circulation  of  the  parts,  such 
•^Hot  fomentations,  warm  local  baths,  poultices  with  charcoal,  and  jxiinting 
"'e  inflamed  tissues  with  nitnitc  of  silver  or  tincture  of  iudine.  If  the  dis- 
•**-'  he  associate*!  with  phimtrsis,  it  is  well  to  split  the  prepuce,  and  this  may 
>*  done  with  impunity,  as  there  is  no  danger  of  the  inoculation  of  the 
Vol.  1I1.-45 
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■wound.  Siibscr|tient  cirouinoision  should  lx>  practised  after  the  disease  has 
disiipjiearwl.  Other  local  means,  sueh  as  the  subpreputial  injections  and 
lofjit  a)>[>lit'atic>n8  of  lime-wafer,  astringent  solutions,  carlKjlized  washes, 
itxlofiirm,  or  charcoal  ptiwders,  may  be  used,  together  with  the  internal 
administration  of  tonic  and  roborant  medicines. 

ExANTiiEMATors  BALANITIS  IS  due  to  injuries,  either  accidental  or 
self-inflicted,  which  induce  erysipelatous  swelling  and  inflammation  of  the 
parts. 

Course. — Its  course  is  usually  rapid :  the  erysii)elas  spreads,  and,  if  ex- 
tensive, may  IxTome  dangerous  by  inducing  constitutional  disturbancts. 
As  a  rule,  ihore  is  very  little  discharge  with  this  form  of  balanitis. 

Treatment. — The  lo(;al  treatment  in  such  oses  is  to  check  as  speedily 

as  possible  the  spread  of  the  erysipelas  with  iodine  or  nitrate  of  silver 

applirations.     Subscfjuently   hot    fomentations  or  lead   and   oj>ium   Uitions 

may  be  u.s<xL     The  internal  treatment  sliotild  be  by  the  administration  of 

iron  in  large  doses,  quiuine,  the  mineral  acids,  cod-liver  oil,  and  wine,  or 

other  stimulants. 

URETHRITIS. 

Urethritis  may  occur  in  children  and  infants  of  all  ages,  and  is  divisi- 
ble into  two  groups, — viz.,  those  which  are  due  to  infection  from  impure 
contact  and  tho.se  which  arc  due  to  non-venereal  causes.  In  young  intants 
the  first  variety  is  not  common,  but  it  is  not  at  all  rare  among  Ixn-s  at 
or  about  the  age  of  puljerty.  It  may  be  divided  into  the  three  varieties 
of  catnrrlial  urethritis,  croupous  nrethritis,  and  urethritis  of  the  external 
orifice  or  at  the  meatus. 

Catarkh.\l  Urethritis  commences  with  a  sensation  of  tickling  and 
pain  during  micturition,  which  spectlily  becnmps  quite  severe  and  leatls  to  a 
desire  to  pass  water  frecjuently.  In  the  earlier  stages  it  is  as.s<x'iated  with 
a  thin  mucous  or  mnco-scrous  di.scharge,  which  rapidly  becomes  purulent 
and  al)undaiif.  In  cases  where  phimosis  is  present,  the  discharge  prwluces 
irritation  and  inflammation  of  the  mucous  racmlirane  of  the  foreskin  and 
of  the  ghuis  jK-nis,  and  may  lead  to  au  attack  of  balanitis,  which  tends  to 
obscure  the  true  nature  of  the  disease.  The  disea-se,  at  first  situated  in  the 
anterior  ]>ortion  of  the  canal,  rapidly  invades  the  decj>er  jiarts  and  extends 
to  the  prostate  gland  and  the  neck  of  the  bladder,  prcxlucing  prostatitis 
and  cystic  inflammation,  precisely  as  it  may  in  the  case  of  adults.  Epi- 
didymitis is  also  one  of  the  complicntinns  which  oot-iir  with  this  variety  of 
disease.  The  urethral  raucous  membrane  is  r«l  and  swollen  and  evinces 
all  the  symptoms  of  an  acute  inflammation.     In  other  words,  it  is  a  clap. 

The  variety  of  catarrhal  urethritis  whicJi  occurs  in  infants  if  due  to 
improper  attempts  u]>on  the  child,  runs  the  .same  course  as  it  does  in  cases 
wltere  impure  coitus  has  been  practiseil.  But  it  must  be  remembered  that 
all  cases  of  urethral  discharge  in  infants,  even  when  catarrhal,  do  not 
necessarily  mean  impure  or  improper  attempts  njmn  the  child's  chastity. 
Intestinal  worms,  stone  in  the  bladder,  a  tight  and  adherent  foivskin,  and, 
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it  is  said,  masturbation,  may  induce  urethral  discbarges  which  cloeely  simu- 
late a  clap. 

Course. — The  course  of  this  variety  of"  urethritis  is  usually  a  favorable 
one,  jreuerally  disapjx>aring  in  two  or  three  weeks'  time,  altliough  it  may,  in 
rare  instances,  last  longer.  In  infants  it  is  not  generally  attendetl  with  any 
aini]illratinns  of  the  geuito-urinarv  apparatus,  nltliough  in  bijvs  it  may  be 
/blluwctl  during  the  later  stages  by  epitlidyinitis  or  cystitis.  Very  rarely 
indeed  is  stricture  the  result  of  a  ua'thritis  in  children. 

Causes. — The  causes  which  induce  this  disease  have  alrcady  been  statwl 
as  due  either  to  venereal  contact  or  to  masturbation.     In  addition  to  these  it 
has  heen  stated  in  the  case  of  infants  to  occur  idiopathicaliy  after  vaccina- 
tion, as  well  as  from  hxal  irritation  caused  by  the  attrition  of  the  clothing, 
by  the  use  of  catheters,  and  by  tlie  passage  in  the  urine  of  gravel  or  small 
ooiicrelions  of  urinaPi'  salts,      It  has  been  bclievctl  tliat  balanitis  may  in- 
dooe  a  urethritis,  but  upon  this  point  I  am  by  no  means  convinced.     It 
bas  also  been  a-sserted  that  exanthematous  affections  of  the  genitals,  in 
■'•'hicb  there  is  much  itching  and  scratching  of  the  parts,  may  give  rise  to 
urethritis. 

Treatment. — The  treatment  of  urethritis  diiring  the  actite  stage,  when 
*xiicturition  is  difficult  and  |)aiufu],  when  the  mut^nis  membrane  is  higlily 
«»Titate<l  and  inflamed,  and  before  the  discharge  has  fairly  commenced,  is 
ooth  local  and  internal.     The  local  treatment  consists  of  warm   fnmcnta- 
■fcions  to  the  part,  frefjuentiy  repcatcil,  to  relieve  the  inflaramatioii,  but  not 
I>oultices,  and  the  applictition  of  cold  compres.scs.     Internally  the  adminis- 
tration of  a  few  dn>ps  of  the  balsam  of  copailMi,  the  yellow  oil  of  sandal- 
"'^ood  administere<l  in  milk,  or  some  mucilaginous  or  syrupy  compound  will 
t*«  found,  I  think,  of  more  service  than  the  use  of  alkaline  nii.xtures  or 
*i»e  >'arious  remedies  which  are  employed  with  the  idea  of  neutralizing  the 
■<3<lity  of  the  urine. 

M'hen  the  acute  symptoms  have  passed  away,  mild  astringent  injections 
'^iay  be  used,  such  as  zinc,  either  the  sulphate  or  acetate,  alum,  tauuin,  or 
•■^1  wine.  With  regard  to  the  treatment  of  the  cinnplications,  the  only  one 
'^'liich  comes  within  the  province  of  this  jviixr  is  tlie  affection  of  the  testis, 
^*'liieh  has  already  beeu  considered  under  the  proper  head. 

TnK  C'Rorpous  Variety  op  Uretiiuttis  is  an  e.\«HxlingIy  rare  affeo- 

^OD,  and  one  which  I  have  never  .seen.     It  is  dcs<^'ril>ed  by  Stiebcl  in  "  Das 

'--rlirbuch  der  pathologischen  Anatoniie,"  III.  Aiiflage,  III.  Band,  1861, 

**-nd  Fitha,"  Uclior  Krankhcitcn  der  miinnlidien  (renitalieu  und  tier  Blase." 

It  begins  with  urinary  disturbances,  retention,  and  pain  in  the  region 

^f  the  bladder  which  extends  up  as  far  as  the  kidneys.     The  urine,  when 

ttaased,  comes  away  in  drops.     The  disease  is  attended  in  some  ca-ses  with 

'V'X'er,  a  email,  fre<pient,  hard  pulse,  dry  ttrngue,  cnnsfi|mtion,  and  with  pain 

^Ixitif  the  meatus.     After  the  ap[tliciition  of  Icet-hes,  warm  liaffis,  and  other 

Antiphlogistic  remt>die8,  long  cylindrictil-shaped  mucous  casts  are  passed 

*Vx>ni  the  urethra,  followed  by  a  copious  flow  of  urine,  after  which  recovery 
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takes  place  rapidly-  TIija  usually  happens  alx)ut  the  tliird  or  fourth  day 
of  the  attack.  What  the  causes  of  tliis  variety  are  I  do  uot  myself  kuow, 
nor  have  I  seen  it  stated  in  any  work  to  whieii  I  have  access. 

URETHRtTis  OF  THE  ExTKRNAi-  Orifice  is  coiifiued  generally  to 
tlie  meatus  and  the  first  hulf-iudi  of  the  urethra,  and  is  characterized  by 
swelling  of  the  glaus  jKuis  near  the  urethral  orifice,  cversion  of  the  mucous 
raembraue  at  the  meatus,  and  the  apjKSiranee  of  grayish  or  yellowish-gray 
exudations  scattered  about  the  mucous  membrane  of  the  anterior  half-ioch 
of  the  uretlira.  These  i>atchc8  bleed  readily  upon  being  handled.  The  aj)- 
j>earance  of  some  of  these  patches  is  exceedingly  suggestive  of  superficial 
chancroids  or  of  mucous  patches,  for  whicli  they  may  readily  be  mistakeu, 
but  they  are  not  inclined  to  extend  nor  to  produi«  ulceration.  After  these 
patches  of  exudation  have  been  cast  oif,  the  mucous  membrane  beneath 
is  found  to  be  intact,  and  the  only  result  of  this  variety  of  urethritis  is  a 
contraction  of  the  meatus. 

Symptoms. — The  symptoms  complained  of  are  severe  smarting  in  mic- 
turition, which  is  Sometimes  so  sharp  as  to  prevent  the  child  from  emptving 
its  bladder  during  one  micturition.  Sometimes  the  disturliauce  is  severe 
enough  to  i-ause  the  child  to  cry  out  during  micturition,  which  is  only  done 
as  a  last  resort  and  when  the  blailder  has  l)ecome  too  full  to  hold  any  more 
urine.  Sometimes  the  micturition  induces  a  slight  bleeding  from  the  sur- 
faces of  the  inflamed  mut-ous  membrane.  There  is  usually  no  purulent  dis- 
charge with  this  variety  of  disease,  but  the  slight  secretion  from  the  snrfac-e 
of  the  pat<'he3  of  exudation  sometimes  dries  and  pntdiices  temjwrarv  closure 
of  the  meatus,  which  is  forcibly  and  |iaiiifnlly  separateil  during  the  first  flow 
of  the  urine.  As  the  disease  goes  on  to  recovery,  micturition  becomes  im- 
peded by  tlic  narrowing  of  the  mcnitns,  which  is  verj-  readily  overcome  by  a 
slight  incision  of  the  i>ait.  During  the  entire  attack  there  is  very  seldom 
any  fever  or  fel)rile  disturbance,  and  the  only  other  symptom  l)csidts  the 
difficulty  in  micturition  is  a  slight  jMiin  over  the  r^ion  of  the  bladder,  from 
distention  of  the  viscus. 

Course. — The  course  of  this  disease  is  nearly  always  slow  and  chronic, 
often  lasting  for  months.  Sometimes,  but  very  rarely,  it  may  get  well  in  a 
few  weeks.  The  inflammation  remains  statirmary  and  is  not  attended  by 
any  complications.  In  the  majority  of  eases,  a.s  already  stat<>d,  it  ends  with 
tlie  contraction  of  the  meatus,  and  this  orifice  ktses  its  usual  fissured  shape, 
becomes  i-ound  and  narrow,  and  ini]>:irts  to  the  finger  tiie  si.'usatiou  as  though 
there  were  a  piece  of  still'  parchment  bcueatli  the  surliiw  of  the  mucous 
membrane.  The  meatus  is  sometimes  so  small  that  the  urine  comes  out  in 
a  thin  stivani  and  obliges  tlie  child  to  take  a  long  time  to  empty  its  bladder. 

Gaiises. — The  causes  which  induce  this  jjeculiar  condition  of  aflairs 
do  not  seem  to  be  clearly  undei'stixKl.  It  occurs  particularly  in  l>oys  with  a 
short  prepuce  or  in  those  in  whom  the  prejiuce  is  naturally  retrac-ted.  The 
cas<'S  which  liuve  Ixx'u  observed  htivc  all  ix'currcd  in  Jews,  and  it  is  Ix'Ueved 
that  cin  iimcisiou  [>lays  a  {)art  iu  its  production,  or,  at  any  rati-,  that  this 
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operation  acts  as  a  pretlispoaing  cause   towards  the  disease.     It   usually 
occurs  within  tiie  first  seven  yenrs  of  extra-uterine  life,  and  is  very  prob- 
ably fostered  by  lack  of  eleaulines.'*,  dirt,  meebanifiil   irritation  of  the  an- 
terior portion  of  the  canal,  and  inilaminatiuii   frnm  ebemieaJ  causes  due  to 
changes  of  the  urine  in  renal  and  vesical  disease,  as  well  as  scrofulosis, 
•hitis,  antemia,  and  defective  nutrition. 

Treatment. — In  rases  where  constitutional  disturbances  exist,  attention 
should,  of  course,  I)e  paid  to  tonic  methods  of  treatment,  and,  in  addition  to 
this,  local  means  should  be  employwl  in  the  sliape  of  frtHjuent  ablutions  of 
vrarm  water,  strict  cleanliness,  touching  the  exudations  with  a  weak  solution 
of  nitrate  of  silver,  five  grains  to  the  ounce,  and  placing  between  the  in- 
flamed and  swollen  lips  absorbent  cotton  soaked  in  astringent  solutions^ 
&ltim,  sulphate  of  zinc,  etc.  Injections  in  these  cases  are  of  no  use,  and 
indeed  can  very  seldom  be  employed,  on  account  of  the  swollen  and  con- 
tracted condition  of  tlie  jiart.  For  the  i-esidting  stenosis  of  the  meatus  an 
incisiou  should  lx>  made,  which  can  l)e  kept  open  afterwards  by  dilatation 
vrith  the  small  sounds  used  fur  dilating  the  meatus. 


MASTUKBATION. 


Infants  as  well  as  children  are  unfortnnately  addicted  to  the  practice  of 
Self-abuse,  and  in  some  instances  to  a  marked  degree.  The  symptoms  in 
infants  for  which  the  surgeon  is  consulttHl  are  usually  those  of  a  nervous 
^-vpe,  consisting  either  in  convulsions  during  sleep,  or  else,  if  the  child  be 
■>»ore  fully  grown,  of  constitutional  disturljancea  in  the  shape  of  loss  of 
•ppetite,  debility,  and  mental  hebetude.  In  infants  this  habit  is  often  jtrac- 
*>s«l  during  sleep  by  the  little  patient  crossing  his  legs  over  his  gt^nitals  so 
**  to  include  them  between  the  thighs  and  by  long-continued  friction  to 
'oduoe  a  8j)ecie3  of  orgasm,  which  is  followed  by  clonic  spasms,  sometimes 
^mounting  to  opisthotonus,  a  purj>le  congestion  of  the  face,  stertorous  rcspi- 

t*"*tion,  upturning  of  the  eyes  so  that  the  whites  only  are  visible,  and  some- 
*-»mps  foaming  at  the  mouth.  The  surgeon  is  often  put  upon  the  right 
**ick  by  finding,  during  his  examination,  that  the  penis  of  the  boy  is  in  a 
•tite  of  violent  erection.  Of  cours(>  the  cause  of  the  convulsions  and  the 
**tJjer  symptoms  are  at  once  apparent. 
In  grown-up  children  the  habit  is  inductnl  either  by  the  examjile  of 
tlieir  companions  or  by  the  fcaehing  of  their  Ixidy  attendaiit.s,  and  the 
Symptoms  in  these  cases  are  somewhat  obscure.  The  child  is  brought  to 
*hc  surgeon  for  debility  and  nervous  symptoms,  which  may  range  from 
Epileptiform  convulsions  to  chorea,  dyspliagia,  loss  of  flesh  and  strength,  and 
•iiental  hebetude,  in  some  eases  amounting  to  idiocy.  This,  of  course,  is 
^dIv  in  cases  where  the  habit  has  lieen  frequently  repeated  and  for  a  long 
t-ime.  The  surgeon  upon  examination  in  these  cases  usually  finds  tlie  )H'nis 
itiflomed  and  disproportional  in  size  to  the  boy's  years  and  stature,  and 
^oraetimes  associated  with  an  cedcuiatous  condition  of  the  free  border  of  the 
|>rPiiaoe. 
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Causes. — One  of  the  most  eommon  of  all  causes  is  a  lung  and  dirt}' 
foreskin,  j>articulaily  if  it  Iw  adherent  to  the  glaiis  penis.  Ik-sides  this, 
stone  in  tiie  bhiddcr,  oontitijiation  of  the  Ijowels,  the  |)rcsoncc  of  intestinal 
worms,  and  Ualuuitis  of  a  miki  form  are  strong  pnxlisjwsing  «iuses  for  the 
habit.  In  growu-iip  children  the  example  of  their  playmates,  the  teachings 
of  older  com|Mmiou8,  and  the  iTuding  of  indecent  literature  alao  operate 
as  causes. 

Treatment. — Where  masturbation  is  due  to  j)himosi8  the  first  step 
towaixls  cure  is  circumcision,  and  tliis  simple  procedure  not  iufrtt^ucntly 
brings  about  complete  recovery.  If  caused  by  stone  in  the  bladder,  an 
operation  for  its  removal  is  the  only  thing  that  can  be  done  in  the  way 
of  troiitnient.  Where  due  to  constipation,  the  presence  of  worms,  or  a 
Italanitis,  the  removal  of  these  causes  is  sufficient  to  effect  a  cure ;  but  it 
sometinies  happens  that  in  spite  of  all  treatment  the  boy  persists  in  his 
habit.  The  most  effective  way  perhaps  of  breaking  it  up  is  to  blister  a 
STuall  jvortion  of  the  penis,  taking  care  that  the  skin  of  the  8<'rotiini  is  not 
itiviukKl,  by  jiaintiiig  a  narrow  ring  around  this  organ  with  vesicating  col- 
lodion, so  that  if  any  attempt  at  friction  he  made  the  pain  obliges  the  infant 
or  child  to  desist,  and  by  repeating  this  vesication  the  habit  may  frequently 
be  broken  up.  If  the  child  is  old  enough  to  appreciate  the  ditference  be- 
tween right  and  wrong,  he  should  be  advised  as  to  the  dangers  which  result 
to  his  health  fn)m  a  continuance  of  the  habit,  aud  by  appeals  to  his  sense 
of  de<'ency  and  g(X)d  Iwhavior.  This  in  the  majority  of  cases  will,  with 
care  and  attention  on  the  part  of  his  parents  or  those  in  authority,  grad- 
ually cause  him  to  discnnttnac  the  habit.  In  some  ca.ses,  however,  no 
meatis,  physical  or  moral,  seem  to  be  of  the  slightest  use,  and  it  is  usually 
ill  cases  a-ssociateil  with  some  organic  defect  of  the  nervous  system,  either 
in  the  shape  of  epilej*sy  or  in  that  of  gradual  paresis  inducing  idiocy,  that 
all  attempts  at  cure  seem  to  be  hopeless.  Fortunately,  such  cases  are  rare, 
and  it  may  be  said  jM?rliaps  in  consolation  that,  unless  associated  with  some 
<»ngenital  nervous  disorder,  patients  outgrow  the  habit  and  sufl'er  no  evil 
consequences  from  their  foolish  indulgence  in  self-abuse.  The  reported 
cases  of  urethritis  and  urethral  stricture  induced  by  masturbation  1  regard 
with  profound  scepticism. 


I>ISE.4SES  OF  THE  UTERUS,  VAGINA,  AND 

VULVA. 


Bt  JOHN  M.  KEATING,  M.D. 


The  external  genitals  of  the  female  ehiKl  differ  in  appearance  from 
"C^Sioee  of  the  atlult  female  principally  in  tiie  prominence  of  tlio  labia  and 
■*-i>e  absence  of  pubio  hair.  "The  large  and  the  minute  glands  are  less 
ive  functionally  than  in  mature  life,  and  the  rntranct;  to  the  vagina  is 
conspicuous  and  is  more  or  less  obseuiiHl  by  the  hymen.  As  Leishman 
rka,  the  conformation  suggests  the  greater  importance  of  the  urinary 
«»^  oomjmrwl  with  the  genital  organs  during  the  developmental  ]ieri(nl  of  the 
^X>dy.  But  it  also  nuims  that  the  external  genitals,  with  increased  suseepti- 
V>ility  to  infection  during  ehililhood,  are  more  exjKJsed  should  opportunity 
^<»r  infection  arise." ' 

A  brief  description  of  the  anatomy  of  tlie  female  genital  tract  and  ex- 

*^T*nal  genitals  is  neces.sjirv  before  considering  the  affections  of  these  parts. 

^uch  knowledge,  besides  insuring  greater  accuracy  in  diagnosis  and  more 

*-l>orDughness  in  treatment,  is  tsjKH?ially  important  in  view  of  the  fact  that 

disease  occurring  during  the  ilevelopmental  periml  is  fiTCjuently  the  cause 

**f  structural  alterations  and  functional  disorders  found  at  maturity. 

From  a  metlico-legal  stand-point  the  siiiyect  of  which  this  article  treats 
**  of  the  greatest  importance.  It  is  undoubtetliy  a  fact  that  tlie  diseases  of 
"»e  genitals  of  young  girls  are  not  so  caix-fully  investigated  by  tlie  physician 
*8  they  should  be ;  the  result  is  that  the  diagnosis  is  fref|ucntly  based  u|>on 
*Im!  rtatement  of  the  mother  instead  of  upon  a  careful  inspection,  and  to 
'•^r  is  intrusted  the  treatment.  A  thorough  examination  should  be  made 
**f  evety  case,  and  the  mother  or  care-taker  instructed  practically  in  the 
Methods  of  local  treatment, 

ANATOMY. 

Uterus. — T  quote  from  the  article  on  Anatomy,  in  the  first  volume  of 
*«Ji8  work  :  "Until  the  apjiroach  of  puberty  this  organ  exists  as  an  nn- 
"^eloped  rudimentary  Iwidy  plawnl  between  the  bladder  and  the  rectum 
**>  the  upper  part  of  the  pelvis  (see  Fig.  29).     In  the  child  it  is  wholly 


>  A.  F.  Currier,  Medicsl  Newi,  July  6,  1889. 
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(inliko  what  it  becumcs  in  the  adult,  not  only  in  size,  but  alK>  in  its  ex- 
ternal anil  internal  ctiii figuration.  The  cervix  is  longer,  thicker,  and 
firmer  than  that  uf  the  ImmIv.  In  trutli,  there  can  hardly  lie  said  to  be  any 
hofly  to  the  organ  in  early  life,  for  the  arbor  vita?  rcaehes  to  the  top  of  the 
nterns,  and  there  is  no  internal  os.  The  upper  jwrtion  is  generally  thinner 
and  more  flexiiile,  and  may  Ik;  eonsitlered  as  representing  the  body.  Alwut 
the  time  of  puberty  the  uterus  undei"goes  rapid  cliauges  and  acquires  its 
adult  character,  the  body  growing  faster  than  the  cervix,  together  with  ■ 
liie  development  of  its  ap|>endages.  The  liistology  and  [ihysiology  of  this 
organ  liave  been  laboriously  studietl  by  numerous  investigators,  and  the 
result  of  their  views  inclines  to  the  belief  tliat  the  uterus  is  normally 
anteflextd." 

In  adolescence,  the  mucous  membrane  of  the  body  of  the  uterus  is 
thin,  coniposetl  of  ciliattd  columnar  epithelium  on  a  delicate  basement- 
membrane,  and  presents  a  punetatcil  apjK'aninee,  owing  to  the  numerous 
openings  of  the  glandular  follicles  which  ai-e  si-attercd  over  its  surface; 
tliesi'  follicles  are  linwl  with  non-ci]iate<l,  cuboid  ej)itlielinm.  The  muixius 
membrane  of  the  neck  is  much  thicker,  and  is  covered  with  squamous  epi- 
thelium, the  lower  portion  of  which  is  furnishefl  with  villi ;  the  glands  At- 
this  part  resemble  those  of  the  body,  secreting  a  dear,  tenacious  substance. 
The  Nubothiau  follicles  are  probably  over-distended  glands,  having  a  cyst— ' 
like  apijcaraui-e,  witliin  the  mucous  niend>rane. 

The  arteries  of  the  uterus  arc  derived  from  the  uterine  arten,-,  a  small 
braneli  of  the  cpigasiric.  The  veins  empty  into  the  uterine  plexus,  a  \mr- 
tion  of  the  blood  going  to  the  ovarian  veins.  The  nor\'cs  are  derived  from 
tlic  inferior  hypogastric  aiul  sjK'rmatic  plexuses,  and  from  the  third  and 
fourth  sacra!  nerves.     The  lymi)hatics  run  to  the  pelvic  and  lumbar  glands. 

Continuity  and  contiguity  of  structure  play  an  important  part  in  the 
progres.s  itf  the  diseases  which  have  leucorrhrea  as  a  symptom. 

riie  Fallopian  tubes  vr  oviducts,  nietismnng  aljout  four  inches  in  length, 
arc  lined  internally  witii  ciliattd  columnar  ejuthelium,  which  extends  even 
to  tlie  outer  or  peritoneal  surface;  in  the  interstitial  jxirtton,  or  that  within 
the  mrau  of  the  uterus,  the  mucous  membrane  is  entirely  smooth,  the  opening 
of  the  tube  at  this  jwint  being  very  narrow. 

Vagrina. — The  vagina  is  a  tube  com|)osod  of  mnsndar  liasue  and 
mucous  menibrauc,  slightly  curve*!  from  lx>fbre  Iwickward,  narrowed  below 
where  it  joins  the  vulva,  and  receiving  the  cervix  uteri  at  its  upper  part. 
Its  usual  length  is  two  and  a  half  inches  in  the  adult,  but  it  can  readily 
be  stretched  to  twice  that  length ;  the  walls,  as  a  rule,  are  in  ajiposition. 
What  are  understood  as  the  vaginal  columns  are  two  elevations  of  the 
mucous  membrane,  seen  anteriorly  and  j)ostcriorly.  Folds  or  ruga;  may  be  ■ 
noted  running  transversely  to  the  longitudinal  ridges.  (Fig.  1.)  Theso  are 
especially  prominent  on  the  anterior  surface  towards  the  external  outlet 
The  anterior  wall  of  the  vagina  is  in  the  vcsico- vaginal  septum,  the  poste- 
rior in  the  recto-vaginal  septum.     By  far  the  most  important  structure  fbi 
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ns  to  study  is  the  mucous  membrane.     It  has  squamous  epithelium,  which 
'  covers  large  papillae ;  the  glands  of  Lnschka,  racemose  glands,  are  situated 


A.vttnu;  B.  ostium  tube  ul«rinie;  C,  ostium  tutxe  alxlDmlnalla;  D,  ovMium:  E,  raTWil 
nieri:  /',  canalU  c«rvicl>:  O,  orlflcium  vagliialc:  if,  VBKinn:  /.rolumna  pllcatus  poswrlor;  JT, 
vcTtibuInm ;  L,  l«bl»  minora:  M.  labia  mitjora;  If,  oTldiictiw;  0.  Ilmbrtge;  P,  firobrUi  ovarii; 
a.  arlKir  viUu :  B.  fornix;  6',  port! o  vagiiiallit  uteri;  T,  columiia  plicatua  anterior;  C,  hymen; 
r,  pncpuilum  ditorldis.    (From  C.  BeiUuiann.) 

at  both  extremities ;  througliout  the  rest  of  the  tube  the  glands  are  of  little 
importance.' 

Vulva. — In  this  term  are  imluded  the  mons  veneris,  the  labia  majora 
and  labia  minora,  tlic  clitoris,  and  the  glands  of  Bartliolini  or  viilvo-vaginal 
glands.  These  glands  are  two  in  number,  rounded  or  reniform  in  outline, 
racemose  in  character,  and  yellowish  red  in  color.  They  lie  In-tween  the 
cellular  tissue  of  the  vaginal  wall  and  (lie  constrictor  muscle  of  the  vagina, 
behind  the  lower  part  of  the  sjiongj-  body.  The  duct  passes  for^vard  to 
open  between  tlie  nympiife  and  the  hymen  or  its  remains,  its  orifices  being 
situated  in  the  fossa  navicularis,  the  space  between  the  commissure  and 
the  foun-hctte.  These  glands,  being  for  lubrication,  arc  less  dcvoloiK'd  in 
early  chii(lh<x>d.     (Fig.  2.) 

The  mucous  membrane  of  the  vulva  is  covered  with  squamous  epithe- 
lium, and  is  pink  in  color.     Around  the  nympha;  and  urethral  orifice  are 
^numerous  simple  racemose  gland- follicles.    The  sensitiveness  of  the  mucous 
nicmlirane  is  inerwiscd  by  well-tk'vclojK'd  papillie,  which  arc  cxtrcuicly  abun- 
dant in  this  position.     Sebaceous  glands  arc  found  at  tiie  junction  of  the 

•  Keating,  Kcference  Hnnd-Bouk  of  the  Mcdicwl  Soienccs,  nrt.  "  LeucorrhtBa." 
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skiu  aud  mucous  nietnbi'ane,  at  the  free  end  of  the  clitoris,  and  on  the  labia 
majoi'u.    The  lymphatics  of  tlie  vulva  are  continuous  with  the  internal  iliac 


Fio.  2. 


and  the  inguinal  fjlundt*.  This  close  rela- 
tiiinship  is  well  ilhi>itniti'<l  in  the  simul- 
taneous pathological  involvement  of  the 
lymphatirs  of  the  extrt-mities  or  of  the 
I>elvif  organs  and  those  of  the  vagina. 
The  bloud-supply  is  derived  from  the 
internal  pudic  artery,  the  more  superficial 
parts  being  supplied  by  branches  from 
the  external  pudic.  The  venous  circula- 
tion is  malntainwl  through  the  vaginal 
plexus,  which  empties  into  the  obturator 
veins.  Tiie  superficial  veins  empty  into 
the  external  pudic  and  into  the  femo- 
ral. The  nerves  are  branches  of  the  ilio- 
inguinal and  genito-crural  of  the  lumbar 
plexus. 

Hymen. — The  description  of  the  hy- 
men given  by  Dr.  Henry  C.  Coe'  is  as 
clear  as  any  I  kunvv  of,  and  the  follow- 
ing is  taken  I'mm  it : 
"The  hymen  is  a  circular  or  erescentic  fold  of  connective  tissue,  covered 
by  mucous  membrane,  which  immediately  surrounds  the  orifice  of  the 
vagina  and  forms  tlie  lower  extremity  of  that  tulK.'.  The  hymen  is  almost 
invariably  spoken  of  as  a  '  fold  of  mucfius  membrane'  which  partially 
closes  the  orifice,  Eu<lin  provc<l  conclusively  that  it  is  anatomiodly  a  fold- 
ing in  the  entire  vaginal  wall."' 

Pozzi'  believes  that  it  is  an  outgrowtli  fi'om  the  fa?tal  sinus  nrogenitalis, 
and  hence  tliat  it  is  really  a  part  of  tlic  vulva.  He  regards  the  hymen  as  the 
analogue  of  the  bulb  of  the  uretlira  in  the  male.  To  quote  further  from 
Dr.  Coe,  "  The  hymen  onlinarily  apjiears  as  a  creseentic  fold  situated  at  the 
posterior  part  of  the  introitus.  It  lies  IiK>sely  against  the  posterior  vaginal 
wall  '  like  a  jib  bellied  by  the  wind,'  *  and  does  not  assume  the  appearance 
o<"a  tense  membrane  stretched  across  the  orifice  unless  tlie  thighs  are  widely 
abducted  so  as  to  sejmrate  the  sides  of  the  canal.  So  little  obstruction  does 
this  variety  of  hymen  offer  to  tlie  iutrriduction  of  a  foreign  Ixxly  into  the 
vagina  that  it  frequently  persists  after  repeatetl  acts  of  coitus."    This  author, 


/,  vagina:  B,  pnrptitium  clitnridli: 
C,  cUtorlii;  D,  frirmiluni  dcturitll»;  E,  ori- 
flcliim  ureUinE;  F,  orldrluni  gliindiE  Bar- 
Uiollnl;  O.OKtIum  vaglnie;  ^,  hymen  Am- 
briatiiK;  I,  total,  navlcularia.  (From  C. 
Heitzniann.) 


'  Artierienn  System  of  Gynecology,  vol.  I.  p.  117. 

'  Pn));r^  Medical,  Aug.,  1879,  p.  fi77 ;  also  Ledru,  Thfeo  dc  Paris,  1855.  Dr.  Motbew* 
Ihinc-nn  hns  wen  the  hymen  prenenl  when  vagina  and  uterus  were  both  absent.  On  these 
grounds  he  reirardi-d  the  view  of  M.  Budin  (that  the  hymen  is  nothing  but  the  Ulterior 
extremity  of  the  vugina)  a»  incorrect. — Lancet,  Oct.  28,  1882. 

»  Gazette  Medicate  de  Paris,  February  23,  1886.  p.  86. 

•  American  Journal  of  Oljgtctrics,  Jnnuary,  1880,  vol.  xiii. 
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aftorngain  quoting  Bud!n'  aa  stating  that  in  a  single  year  he  lioA  found  the 
hymen  intact  in  no  less  than  seventy-five  priiuijmraj  who  were  examined 
during  labor,  says,  "  It  is  iinne(«S8ary  to  rei'er  to  the  medieo-legal  impor- 
tanoeof  this  strueture,  since  it  is  an  aceeptetl  fact  that  neither  is  its  prescnee 
10  absolute  proof  of  ehastity  in  its  possessor,  nor,  on  the  other  hand,  does 

I  ita rapture  imj>ly  that  seximl  iiitrrconr,«e  has  taken  |)laee." 

I  The  hymen  is  not  a  tliiu  t\>]d  of  niiu-tius  nieiiil)i-ane,  as  it  was  formerly 

^B    believed  to  be,  but  it  is  the  lower  end  of  the  vagina,  and  consequently  has 

^^Ljl^nnety  of  sliafK^.     This  is  reiulily  sliown  by 

^^^iMction  of  the  vagina  in  which  tiie  external 

^m   outlet  can  be  seen  from  within.     (Fig.  3.) 

^M        I  quote  from  Garrigue,'  as  ftjjlows : 

^"  Tardicu,  who  has  examined  more  tlian  six 
hundred  cases  with  spwial  reference  to  the 
hymen,    admits    five    normal    conformations, 

^m     which  he   places   in  the   following   order  of 

^m    (Inrea^iug  frequency : 

^M        1.  The  hymen  consists  of  a  strip  of  tissue 

^^L  iat  at  the  lower  end  so  as  to  form  two  lateral 

^r  Vft,  touching  one  another  in  a  vertical  line; 
which  shape  is  almost  constantly  found  in 
chiWiiixxi  and  sometimes  after  piilterty.^ 

2.  The  hymen  forms  an  irivgularly  circular 
•iiapliragm,  >vitli  a  more  or  less  large  opening 
m  iLe  anterior  tin'rd  {lii/mrn  annufafM). 

3.  The  diaphragm  is  exactly  circular,  with  a  central  circular  ojwning 
\^}fmen.  ctVci«/«rw). 

4.  The  diaphragm  is  crescent-shaped,  with  a  concave  border  turned  for- 
•»td,  and   two  horns  ending  on   the  inside  of  the  labia  minora  (hi/men 

5.  The  hymen  is  only  representt'd  by  a  low  circular  or  semilunar  edge. 
This  is  often  overlooked  and  mistaken  for  total  absence  of  tlie  hymen,  a 
•sondition  which  pmbably  does  not  exist. 

The  first  successful  coitus  does  not  destroy  the  hymen :  *  it  is  simply 
•nni,  and  the  flaps  can  lx>  at  once  readily  apprnximattxl  and  the  integrity  of 
^•e  hymen  ap|)Brently  restoretl.  Over-di»tention  (Schrocder)  of  the  vagina 
"v  (larturition  and  8ubse«|uent  inv-olntion  actually  d(?stroy  the  hymen. 

According  to  Dr.  Mund^,  physiological  lacerations  of  the  hymen  are 
"n  each  side  of  the  posterior  commiasure,  the  rent  on  one  side  being  usually 
<«*l>er  tl»an  that  on  the  other.  Next  in  frcfjuency  are  two  rents  on  one  side, 
one  alKtve  and  one  below,  and  possibly  one  rent  on  each  side  near  the  upper 

'  Dm  LisioiM  traumatiques  cbez  In  Fcmme,  etc.,  1878. 

•  American  System  of  Gynecology,  vol.  i.  p.  2(52. 

•  Courty,  Discuww  of  the  lTteru»,  Ovaries,  and  Fallopian  Tulwu. 
'  Hunde,  American  Journal  of  Obstetrics,  October,  1889,  p.  1022. 


A ,  urethra ;  B.  corpora  ravemou 
cliturlills;  C.  culuiuna  pllcalus  an- 
terior; D,  membmiia  murnsa:  B, 
Ktiuin  vaKlntc:  f,  hynioii  scmilntm* 
ris;  O.  culunina  pllcutus  posterior. 
(From  C.  Heitzmaiin.) 
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border  of  the  membrane.    Tlie  character  of  these  rents  after  forcible  stretch-   I 

ing  is  sucii  that  tlu'v  arc  apt  to  iiiiit<'  upon  cttjiptation  of  the  |)ai'ts.  I 

Atresia  of  ttic  lower  cihI  of  t!te  vagina  is  a  well-known  cansc  of  hiema-  ' 
tocolpns,  hiematoinetra,  and  heematussilpinx.  Dr.  Field '  has  tabulated 
sixty-five  cases  of  atrt«ia  with  hicmatxj.salpinx.  In  opening  the  vaginal  i 
canal  in  such  cases  simple  incision  will  not  be  satisfactory  ;  aw-ording  to 
Dr.  Field,  a  circular  piwc  of  the  vaginal  wall  slumkl  lie  removed.  Of  the 
Bixty-five  cases  first  alluded  to,  forty-eight  died ;  thirty-nine  of  these  fatal 
cases  had  Ikx-u  op-ratcfl  upon.  I  mention  this  subject  here  simply  to 
show  the  great  importance  of  careful  investigation  of  all  cases  of  delayed 
menstruation,  and  also  to  call  attention  to  the  fact  that  olistruction  to  a 
menstrual  flow  will  finally  induce  uterine  hypertrophy  and  distention  of 
the  tubes. 

The  hymen  may  exhibit  various  peculiarities  which  should  be  known. 
The  hymen  dciiiinilarh  has  a  serrated  instead  of  a  smooth  edge;  the  hymen 
fimbriatiis  shows  a  fringed  apj>carance.  Then,  again,  tlie  ojRMiing  into  the 
vagina  may  have  certain  abuormaliiies.  There  may  be  two  oj)euings,  with 
an  intervening  septum.  If  these  openings  are  round  or  lengthy  and  large, 
it  is  called  a  hymen  bi/ori-n  or  bifenexiriHiM ;  if  the  septum  is  lai^e  ami  the 
openings  are  small,  it  is  calletl  a  hymen  septus.  \\'iieu  its  partition  does 
not  unite  in  tJie  middle  but  grows  from  the  anterior  and  jwsterior  portions, 
it  is  called  a  hymen  Muhseptiis.  When  pcrforate<l,  it  is  a  hymen  ei-ibrlformig. 
I  have  dwelt  at  length  ujwn  the  anatomy  of  these  parts  because  I  am 
convinced  by  my  reading  and  ex|)erienoe  that  sufficient  attention  has  not 
been  paid  to  the  consideration  of  the  afiectious  of  the  mucous  membrane  of 
tlie  genital  tract  in  young  females.  The  catarrhs  of  infancy — which,  as  we 
shall  see,  may  result  fnjni  cold,  |K?nt-up  secretions,  want  of  cleanliness,  eta 
— act  ujK)n  the  mucous  lining  of  the  uterus  and  tuljes  as  they  do  upon  that 
of  tlie  nasal  chamber,  producing  congestion,  infiltration,  and  finally  stenosis 
of  the  passages.  The  effect  this  has  upon  the  uterus  is  to  congest  it,  to 
obstruct  its  canal,  and  to  increase  its  weight ;  and  undoubtedly  the  uterine 
flexions  and  versions,  with  their  many  sym]>tiims,  including  dysmenorrhoea, 
that  attend  piil)erty  i)r  follow  it,  owe  tlieir  origin  to  this  cause.  "  Either  vul- 
vitis or  vaginitis  may  exist  alone,  but  more  frequently  the  infectious  disease  ■ 
whidi  bi-gins  with  the  vulva  docs  not  end  there.  In  adults  this  disease  not 
infrfqucntly  extends  to  the  uterus,  the  Falloi>ian  tubes,  the  ovaries,  and  the 
|ieritoueum,  and  may  end  fatally.  ...  It  seems  extremely  probable  that 
many  of  the  defnrtne*!  and  nndevelopeil  uteri  with  which  are  associated  so 
much  dysmcnorrluea  and  anguish,  sterility  and  domestic  unhappincss,  are 
the  legitimate  consequence  of  vulvo-vaginitis  in  early  life."*  If  it  were 
generally  known  by  mothers  that  vulvo-vaginal  catarrh  is  a  serious  matter 
and  needs  careful  and  early  attention,  many  times  would  the  family  pliysi- 


'  Arehiv  fur  Gynakologie. 

*  Currier,  Medical  News,  July  6,  1889. 


I 
I 


» 


DISEASES  OF  THE   UTERUS,   VAGINA,   AND  Vri.VA. 

ma's  attention  be  called  to  the  subject  and  treatment  institiittxl ;  as  it  is, 
ordinarv  caaes  are  passed  unnoticed,  or  only  a  sti|x?rfieial  washing  is  given  to 
insure  cleanliness.  Every  mother  should  be  tal^<!;ht  tiiat  no  rhild  should 
hive  protracted  leucorrhoea, — tliat  it  is  always  a  patht^logical  condition  and 
nab  the  immediate  attention  of  thi-  physician. 

As  almost  all  the  affectious  of  the  Icmale  genital  organs  are  accompanied 
bj  a  discharge,  we  will  take  this  symptom  into  consideration. 


LEUCORRHfEA. 

Synonymee. — Fluor  allms,  the  Whites,  White  discharge ;  French, 
Leiiwrrliee  ;  German,  Weisser  Fluss. 

Definition. — .\  discliarge  or  excessive  secretion,  non-hemorrhagic  in 
daracter,  coming  (mm  any  portion  of  tlie  mucous  surface  of  the  female 
(tpms  of  generation. 

Btioloery. — I^ncorrhcea  is  usually  the  result  of  an  inflammation  of  the 
mucous  membrane  of  the  female  sexual  organs.  The  conditions  which  give 
r.w  to  inflammation  may  be  c!assiiie<l  as  follows:  (1)  the  simple  catarrhal, 
(2)tbo  infectious,  (3)  the  phlegmonous,  and  (4)  the  diphtheritic. 

A  classification  may  be  made  basel  upon  the  part  of  the  mucous  mem- 
brane affected  :  (1)  vulvar  or  infautih',  (2)  vaginal,  (.3)  cervical  (also  common 
in  childhood),  (4)  intra-nterine,  (.5)  tubal.  This  division  is  an  arbitrary  one, 
IS  extension  of  the  inflammation  may  take  place.' 

The  inflammation  may  be  general,  and  bo  the  result  of  the  strumous 
'liatliesis,  cold,  filth,  ascarides  (?) ;  it  may  be  hx'al,  and  limited  to  the 
votibule,  the  navicular  fossa  (Figs.  1  and  2),  the  muciparous  follicltN  and 
fiiwh,  or  the  glands  of  Barlholini  ((Yimmon  cause  of  labial  ahsccs.s), — 
ind  bo  the  result  of  the  same  (-auscs.  The  inHammation  may  be  sj)ecific, 
•od  be  due  to  gonorrhoea,  syphilis,  erj'sipelas,  noma,  or  one  of  the  eruptive 
frvers;  or  it  may  \m^  the  result  of  eru|)tions,  as  eczema,  ert'thema,  herpes, 
prurigo,  or  acne.  Tumors  may  be  pres4-iit,  such  as  hyjiortrophics,  hernia, 
•ysts,  and  new  growths.  The  new  growths  may  be  fibromata,  sarcomata, 
•^rpinomata,  or  cystoniata.  Of  course  all  injuries  to  which  these  parts  may 
<*  suhjectetl  sliould  also  receive  careful  consideration. 


DISEASES   OF  THE   UTERUS. 

TtTMORS. — An  interesting  case  of  malignant  adenoma  in  a  girl  of  seven- 
^11  is  re|K)rted,*  which  was  cut  away  several  times,  but  recurred,  and 
""ally  formetl  a  large  tumor,  which  causcil  the  |>atient's  death.  Rosenstein 
"bribed  a  case  of  canoer  of  the  fundus  uteri  in  a  child  aged  two.  In 
Ini8  case  a  .solid  tumor  reachtxl  high  above  the  sympliy.sis,  causing  dysuria. 
foe  inguinal  glands  were  swollen.     Afler  death  a  mass  was  found  project- 


'  Quain'a  Dictionary  of  Medioinc. 

*  British  Kedical  Journal,  January  S,  1889. 
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iug  from  the  right  side  of  the  fundus,  and  another  from  the  left  side ;  til 
latter  was  softening.  Deposits  covered  the  anterior  jwritoneal  surfaee  o) 
the  bladder.  The  uterine  mucous  membrane,  cervix,  tubes,  ovaries,  ant 
vagina  were  healthy,  though  under  the  microscope  the  tumor  appeared  i| 
parts  of  sarccimatous  character ;  in  others  it  was  truly  eanwrous.  Ex;khard 
has  noted  a  case  where  a  large  mass  which  filled  the  vagina  sprang  frot 
the  cervix  of  a  girl  aged  uineteen.  The  gmwth  was  apparently  rather 
sarcoma  than  a  cancer.  Gaugluifuer,  after  noting  the  aljove  cases,  describes 
a  case  where  the  cancer  attacked  the  vaginal  portion  of  the  cervix  of  a  gii 
aged  eight.  For  two  or  three  years  blood  kept  estniping  from  the  vagini 
The  growth  was  fungous  and  vcrj'  brittle  ;  it  was  confined  to  the  anterio 
jwrt  of  the  cervix,  and  the  vagina  M'as  quite  free  from  disease.  The  tumo 
was  carefully  cut  away,  and  its  base  ("  of  the  size  of  a  twcnty-kreutze 
piece")  cauterized.  Under  the  microscope  it  provetl,  according  to  Pmfesso 
Chiari,  to  be  a  medullary  glandular  csireinoraa.  No  secondary  dejKJsit 
■were  found,  and  no  glands  were  enlarged.'  Schuata  descril)ed  a  case  o| 
malignant  adenoma  of  the  cer\nx  in  a  girl  aged  sixteen  ;  Gliitter,  in  one  o) 
seventeen  ;  and  Eekliar<lt,  in  one  of  nineteen.'  The  e-xciting  cause  in  the* 
eases  was  not  definitely  determined.  It  has  been  noted  that  this  malignat 
growth  is,  as  a  nde,  more  virulent  in  young  than  in  older  subjects.  TIj 
treatment  may  be  palliative,  but  general  opinion  inclines  to  the  immedin) 
removal  of  the  tumor,  if  iMjssible,  though  this  is,  of  course,  not  permanent] 
curative, 

DISEASES  OF  THE  VAGINA.  I 

i| 

1.  Simple  Catarrhai-  VuLVO-VAfU.viTis. —  This  is  an  ordina* 
catarrh  of  (he  mucous  membranes,  and  has  all  the  characteristics  that  b< 
long  to  catarrh  elsewhere.  It  is  extremely  common  among  the  poor  ani 
uncleanly,  thougli  by  no  means  dej)endent  alone  upon  dirt  and  irritation.  ] 
is  a  common  accompaniment  of  malnutrition,  and  consequently  is  fouO 
usually  in  racliectie  children  (»f  all  ages.  A  slight  leucorrhcea  may  b 
noficetl  in  delicate  children,  and  need  not  cause  alarm,  as  it  will  yield  readily 
to  tunics  and  is  only  an  evidence  of  ana?niia.  It  may  also  be  the  foivruum 
of  puberty,  and  will  be  found  esjiecially  in  girls  of  nervous  tem[K*nimeat 
rapid  growth,  and  early  development.  There  is  excessive  secretion  froB 
the  mucijKirons  glands,  and  also  a  transudation  fnim  the  blocnl- vessels.  I 
can  be  prodiu-^-d  by  any  outside  irritation,  or  nuiy  accomj)any  the  erupfioi 
of  an  eru]>tive  fever,  esjiecially  scarlet  fever  and  variola.  The  disehai^ 
is  cfilorless,  and  at  times  very  irritating;  indeed,  often  attention  is  fira 
called  to  it  by  the  excessive  itching  it  produces.  In  childivn  the  itchiuj 
causes  the  jMitient  to  rub  the  parts  continuously,  and  either  produces  cxcori* 
tion  or  leads  to  masturbation.     Frecpicntly,  if  there  is  want  of  deaolinea 


'  Zeit-si-hrift  fiir  Heilkunde,  1888. 

'  IJrilish  Jlpdicnl  .loumttl,  .Innunrj-  5,  1889. 

'  Annual  of  Ihe  Univenal  Mitlical  Svienres,  Sajoui. 
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oreioessive  local  irritation,  tlie  disthurgc  dries  iii>on  the  surfaw,  is  muco- 
piinilent,  tlie  parts  become  ulcerated,  or  crusts  form  which  leave  sores  when 
distarlied. 
■  The  physician  should  make  a  very  thorough  examination,  especially  of 
the  vulva,  of  these  cases  wlicn  broiiglit  to  him.  The  iutriKltiction  of  foreign 
bodies  will  cause  a  vulvo-vagiiiitis,  ami  attempts  at  nijK',  even  when  gonor- 
r)i(Eacan  be  eliminated,  will  proilucc  a  cjitarrh  through  traumatism. 

Treatment. — In  udolesccnw  leucorrhrca  ]>revails  as  an  acctmipanimeDt 
of  tlic  rheumatic  and  gouty  diatlics<'s,  during  convales(X'nce  from  various 
fwers,  in  pulmonary  phthisis,  and  in  hxal  tuberculosis.  The  treatment, 
tiiiTcfore,  in  all  <«ses  has  to  be  either  (xmstitufioual  or  local,  and  in  most 
0*8  botli.  In  the  child  as  well  as  in  the  adult,  if  the  leucorrhi^a  is  indica- 
tive of  a  cervicitis, — that  is,  if  it  is  composed  of  a  glairy  mucus  with  de- 
etriiw'd  endothelial  cells  (the  wliites),  aoouijmuied  by  more  or  less  irrita- 
lioii  of  tlie  jMirts, — constitutional  treatment  is  most  important.  Fresh 
«ir,  generous  diet,  bathing,  massage,   iron,  arsenic,  quinine,  cfxl-liver  oil, 

tljicliloride  of  mercury  (in  minute  doses),  and  red  wine  are  indicated. 
Constipation  is  extremely  coiiimou  in  all  cas«  tliat  have  leucorrhoea  as 
Wiymptom.     Careful  iu<juiry  will  frt'<jueutly  j»r<)ve  this  though  tlie  state- 
iJcot  be  made  that  the  child  has  a  m(:)voment  every  day  :  an  accumulation 
"f  scylwila  will   usually  Ix-  revealcfl   by  a  large  enema.     Attention  to  this 
"latter  should  be  the  initial  [irocefliire  in  every  case.     Every  evening  the 
*Ai!d  should  have,  if  needed,  an  enema  of  tepid  water  with  a  pinch  of  salt 
*i»d  a  small  quantity  of  olive  oil ;  and  earli  morning,  Ix'fore  bn-akfast,  a 
S'Oss  of  pure  spring  water,  or  a  half-teaspoonful  of  com[)ouud   liquorice 
powder,  or  Tarrant's  aperient,  or  elixir  of  cascara  sagrada,  nr  bitiirtrate  of 
Potassium.      A    glycerin    su]ipositor}'   occasionally   is   uscfid.      The   child 
®'»ouId  have  a  morning  bath  and  rapid  sjningiug  with  sjilt  water  (a  lialf- 
*^Un(t!  to  a  gallon)  and  friction.     Tiie  genitals  should  then  l>e  aiuuntwl  with 
**^nie  substance  tliat  will  not  become  rancid.     My  preference  is  for  carbo- 
••'U^jd  white  vaseline,  or  white  vaseline  .iikI  Innnline  and  oxide  of  zinc  oint- 
^»ont.     After  this  the  parts  sluudd  be  diisfid  with  fine  i)oric  acid  such  as 
**  tis«l  by  aurists.     This  can  be  done  with  a  powder-insufflator.     If  the 
**»'»t|ier  cannot  use  this,  vaginal   sui>pHsitories  mn  he  inserted  of  irKlufr.rm, 
'-**>ric  acid,  subuitrate  of  bismuth,  acetate  of  lead,  or  tauiiin.     If  the  dis- 
'^oarge  is  annoying,  causing  much  pruritus  and  quite  abundant,  a  small 
'I'JaDlity  of  glycerole  of  tannin  shuuld   be  introduced  into  the  vagina  in 
^'ippoeitory  form  with  oleum  theoliromic,  and  retainwl  by  a  cottiui  pad. 

The  cases  that  require  the  treatment  just  indicated  are  those  ordinarily 
*^nown  a-s  "  whites,"  the  simplest  form  of  mild  catarrh.  In  ven.'  mild  cases, 
"■id  in  older  children,  washes  may  !«?  of  servii-e,  provided  they  are  made  to 
^Iter  the  vagina.  The  simple  washing  of  the  external  genitals  with  infu- 
®»on  of  white-oak  bark  or  alum-water  is  seldom  of  any  service  in  any  form 
**■    Infantile  lencorrhrea. 

Of  i-ourse  in  all  the.se  eases  constitutional  treatment  should  be  iustitutotl: 


:     —12.7*.  VAGIXA,   AND  VCLVA. 

..-  •!.:  acid  or  syrup  of  icKlide  of  iron,  is 

.  :-;  -•¥  VriA'o-VAcixiTis. — Altlioii^h  I 

.  -aA's  of  viilvo-vaginitis  that   pros-ent 

J.  •  this  form  aix>  froiuirrliieal  or  fi|H'cifi<'  in 

. .   :;:k'  of  iiij'ccliou-K,  so  as   to  inj-ludc  the 

•  •  >  .vrtaiiily  is  siifficiont  at  the  present  day 

_   -      —  ::  n  of  the  (ronorrhieal  orifiin  r»f  the  csis«'. 

-   ..v>  :V"iin  twenty -one  cases  of  vnlvo-va<rinitis 

■1  \\i\K  of  a<fe,  and  fttinid  Xeisscr's  on-cns 

-     -.I'it'S  did  tl»e  inflammatory  jtroccss  extend 

.   •         7j:ie.  whereas  in  adnlt  femah-s  the  niTthi-al 

.     .■  .     Tlie  gon(K'(K'cus  may  he  «h'te<'tetl  after  the 

•A   the  secretion  is  pressed   iK'twwn   cover- 

-.:::;p.  stainetl  with  metiiyl-bhie,  |)asscd  thr(in<;h 

•i  ::i  t'aim<la  halsiun.     The  gonoecK-ci   an*  (hen 

:..  a  one-fonrth-inch  <lry  objective  and  a  I)  cye- 

»  .:.  ;i  higher  niagni lying  jMjwcr  is  neccss;iry. 

.  Aj.::iiis  under  considenition  hsis  its  anali>gue  in  the 

>onatoruni ;  its  highly  infec-tious  ciiaracter  is  de- 

.    .' :-.  with  wliich  it  attacks  children  in  hospitals  and 

iiunates  are  uegl(»cted,  wlieiv  they  are  \vashe«l  in 

.villi  the  same  water,  and  where  the  soaj)  and  tow»l 

I:  is  often  found  in  childn-n  of  filthy  liahits. 

^  .  ■  «,   ;v  attention  is  not  <all(.tl  to  the  case  until  it  has 

:."'.o.     Tlie  labia  are  rc<l  and  swollen,  the  niucoiiif 

••_;   "wet    hemlock    sole-leather,"  tiie   se<'n'tion    being 

-.!  :it,  or  siiiiguino-jHinilent.     The  discharge  has  pi-ol)- 

tvirts  in  the  vicinity,  and  has  dried  in  crusts  or  in  the 

-..iiv  most,  if  not  all,  of  these  cases  are  of  gonorrho-al 

.....,,„,|<  surfaces  most  aHn'tc^l  are  those  external  to  the 

-  -iu' iin-thni.    Severe  urethritis  is  almost  patliogiiDiiiunicof 

■ii  tlii^  is  most  coinmoii  in  the  adult.    Should  tlie  <-ns<-  have 

'•iiu'.  <>r  it'  '•  ''"'*  '"■''"  <'""^<'<1  '•>■  sexual  iniercKUi-si'  more  or 

•  ■,•  iiirtanimation  will  not  Ik- limite<l  to  tlie  mucous  nieiiibiaiie 

■   init  will  involve  the  vagina  and  the  ivrvix  and  eventually 

.•■•rii.'itis.    The  ivi)reseiitatioii  of  the  mucous  membrane  in  I'ig. 

-asilv  tl'i'  infectious  material  can  iM-eonie  hwateil  in  the  vaginal 

■     »4\ him  »'>•'*'!?.  **•■ '"  children  of  the  p(M)r  aiitl  dirty,  an  iiilii-tions 

litis  is  lialile  to  take  the  ssune  course,  ami  tubal  or  ovarian  d;s<'a.-<' 

•  Lvritonitis  may 


result.* 


N    ••  ■'•■n    Mini.  Wi>ohi'n«'hril't.   Mmv  2><,  IsS'.i;  nUi  jiii   inti'n>lini;  evlit>>riul  in  the 

>*  Hi  Mrtiical  .I.'uninl  for  July  1:1.  1  >><!'. 

v»2oi*  Uubor,  Archives  of  rcliairi,-,  D...,v.Mhb>-r,  US.t.  i-.  S87. 
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Treatment. — In  cases  of  long-standing  loucorrhaea  the  treatment  should 
(xMisist  in  tir^t  t-tiieriziug  the  ptitieiii  and  iimkiiig  a  thorough  exaniiiiatiun. 
Till'  surface  should  be  cleansed  hy  irrigatiun  llirMUghout  the  vaginal  tract, 
aud  in  all  cases  where  applications  are  refjuired  to  the  mucous  membrane 
uf  llie  vagina  and  uterus  they  should  be  made  above  the  line  where  the 
mutiMis  membrane  seems  affected. 

Having  thoroughly  wa:!hcd  out  the  cavity,  the  large  blade  of  a  Skene's 
iirrtliml  speculum  should  be  used  in  tlie  Sims  position,  care  being  taken 
nut  lo  tear  the  hymen,  and  whatever  ai>plication  is  necessary  should  be  made 
itiiooe.  The  mucous  merabraue  niiiy  be  wiped  over  with  absorbent  cotton, 
«nil  the  vaginal  surface  then  thoroughly  coated  with  a  strong  solution  of 
nitrtte  of  silver,  twenty  to  thirty  grains  to  the  ounce ;  or  we  nmy  cmjjloy 
•  solution  oi'  sidphate  of  copper,  boric  acid,  t-arbolic  acid,  aud  glycerin, 
tiie  parU  being  well  greased  with  a  stiff  ointment,  in  order  to  keep  the  sur- 
fioia  thoroughly  lubricated  aud  ajMirt. 

In  cases  of  the  infe<rtiuus  variety  the  mucous  membrane  .should  be  thor- 
oughly cauterized  with  the  solid  silver  stick,  or  with  a  strong  solution  of 
nitrate  of  silver,  or  some  of  the  otiier  materials  already  mentioned,  great 
<T^  being  taken  that  all  disease<l  portions  of  the  mucous  membrane  have 
Iwu  reached.     If  tln'  di.sease  has  laste<l  stime  time,  it  wilt  be  Ibuud  that 
tlieoer\-ix  is  also  afTectetl,  and  before  a  cure  can  be  brought  about  it  will  be 
"wissary  to  make  a  simitar  application  to  this  surface;  neglect  of  this  is 
probably  the  cause  of  so  many  eases  of  leucorrhcea  or  gonorrhrea  existing 
•«er  the  treatment  has  l)een  supposed  to  be  most  thorough.     The  mucous 
surfiioes  should  tlien  be  ke[)t  apart  by  means  of  lint  or  cotton  covcrc<l  with 
•Meaginous  material,  carlxilizwl  oil,  or  Ijcuzoatetl  zinc  ointment,  and  thor- 
oughly irrigated — not  merely  syringed — with  eittier  a  hot  solution  of  cor- 
'^ive  chloride  of  mercury,  in  the  proportion  of  one  to  five  thousand, 
^"■ealomel  5i,  listeriue  ^'i,  aquse  ealcis  Jv;  or  the  following  may  be  used,. 
***Iut<d  to  suit  the  case : 

R    Bonzoic  acid,  gr.  xxx  ; 
Oil  uf  winlergreen,  gr.  Ix; 
Oil  uf  eucnlyptus,  gr.  Ix ; 

Thymol,  gr.  o;  ' 

SHlicin,  gr.  xl ; 
Glycvrin,  f^ii; 
Water,  f  5|  xxii ; 
Aloohnl,V_^tl. 
To  mnke  O  iv. 

Injections  of  rod  wine  are  also  efifiraeious,  and,  if  much  pain  exi.sts, 
*lladonna  and  opium  may  lie  addp<l  to  the  injection. 
Should  it  be  found  that  the  disease  involves  the  uterine  eanal,  appliea- 
**in«  should  be  made  to  the  entire  endometrium,  even  as  far  up  as  the 
^^ndu-s  if  the  intenial  os  is  |>atulous. 

The  character  of  the  ajiplication  should  depend  entirely  upon  the  extent 
/**  the  inflammation  of  ttie  mucous  membrane.     Ordinarj- simple  catarrh, 
Vol.  III.— 46 
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wUek  is  aDperficial,  possibly  may  need  only  the  mildest  form  of  alterative 
and  aatringent  applii-atiouA,  such  as  chlorate  of  (mtassiiim,  ferric  alum, 
»»""'"^  and  the  abundant  use  of  hot  water  to  diminish  local  congestion. 
Tbe  hygroeeopic  projKTty  of  glycerin  renders  it  most  valuable  in  rt-lieving 
eongestioos  of  the  mucosa.  Tampons  of  cotton  or  wool  impn^natcd  with 
glvuerin  should  l)c  inserted  into  the  vagina  to  support  the  uterus;  and 
astringents,  such  as  tannin,  may  Iw  incoqwiratitl  witli  the  glycerin. 

Thorough  cleanliness  should  be  insisted  upon,  and,  after  this  has  been 
•ttewkd  to,  the  physician  may  select  for  himself  the  wash  or  application 
whieb  he  prefers.  I  will  otter  sini[>ly  a  few  suggestions  as  to  treatment, 
iv^rriDg  to  the  articles  quoted  for  a  more  elaborate  exposition. 

J.  R  Johnson,'  after  dwelling  upon  the  highly  irritating  character  of 
the  discharge  in  vulvo-vaginitis  and  also  the  danger  of  infection,  recom- 
metids  the  following : 

Bt   Acid,  earbol.,  gr.  x; 
Stxlii  bibor.,  gii  j 
Glycerini,  ji ; 
Aqus),  f  3  V. 
Misc?. 
Shake  well,  and  use  fuur  times  daily,  after  the  parts  bave  been  well  washed. 

lu  severe  vaginitis  he  recommends  balsam  of  copaiba,  three  or  four  dro] 
pbixtl  in  the  ostium  vaginte  and  allowed  to  remain  there.  If  pure  copai 
irritates,  mix  with  equal  quantities  of  cacao  butter  or  carbolizcd  vaseli 
Kud  apply  with  a  camel's-hair  brush. 

T.  G.  Thomas*  advises  that  the  vagina  should  be  thoroughly  clean; 
and  then  a  wash  used  of  one  ounce  of  "  black  wash"  to  a  pint  of  water. 

Kllis'  advises  a  thorough  wasliiug  with  warm  water,  and  then  a  wt- 
a."*tringent  lotion  of  8ul|)hate  of  zinc,  alum,  acetate  of  lead,  boric  acid, 
uitrote  of  silver,  ac<x)i"diiig   to  the  severity  of  the  case.     He  advises  cc 
(wU-water  baths  with  friction  with  a  coarse  towel,  and  change  of  air  to  t; 
w^-tihore,  also  ferruginous  and  bitter  tonics. 

It  is  well  not  to  lx>gin  treatment  with  materials  that  will  stain  t 
olothiug,  but  of  course,  should  the  discharge  persist  despite  milder  applie:^* 
tlons,  nitrate  of  silver,  tannin,  etc.,  will  have  to  lie  used.  In  severe  i-a.ss^ 
of  VHlvo-vaginal  catarrh  in  infants,  as  well  as  in  older  children,  it  is  far  l)ott»  "* 
to  n\i»kc  a  tliomuph  application  at  once  to  the  mucous  surfaces.  Fnr  tli*  ' 
|»uriMv>*i'  the  child  siiould  be  etherizi'd,  the  parts  well  irrigatctl  with  wan 
wntcr  and  bidiloridc  (one  to  four  thousand)  or  with  creoline,  the  vagin:* 
o|H>n(t!  nin'f'iilly  by  means  of  a  sjieculum  i)f  the  Sims  pattern  (a  l)ent  |iewt 
liXi'*|H«iti  Imiidle  serves  well),  and  tlie  whole  canal  packed  with  strips  d 
kMloform  lint.  The  orifice  of  the  urethra  should  \w  painted  with  a  solulio 
of  Uhc  nitrate  of  silver  (ten  or  fifteen  grains  to  the  oun«^).     Ii)d<'fi'rr« 


I  Medical  and  .Suixicfll  Reporter,  May  12,  1888. 
•Ibid.,  MuixhSl,  1883. 
'  Diseases  of  Children. 
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tbonld  be  ^priukled  well  on  the  mucous  membraueof  the  external  oi^euing, 

and  tlie  whole  vulva  ct)veivd  with  a  muss  of  bomtttl  absorbent  cotton.    This 

crater  dressing  should  Ix;  iTmoved  when  the  child  urinates,  and  a  fresh  one 

applied.     In  twenty-four  hours  the  lint  can  be  removed,  and  the  jMirts  well 

irrigated  with  Dolx'll's  solution  or  a  lotion  of  black  wash  and  listerine, 

Dobell's  eolutioD  has  the  following  formula : 

R    Borate  of  sodium,  grs.  120; 

Biiairbonate  of  sodium,  grs.  120; 
Carbolic  acid,  crystallized,  grs.  24  ; 
Glyctirin,  fj  j  ; 
Wilier,  fnough  to  make  f§  16. 
Dissolve  the  salt*  in  about  eight  t1ui<IouDt.-e«  of  WHter,  iiiid  udd  the  glycerin  und  cnrbnilc 
»c»d,  previous'ly  liqueflcd  by  wiinniiig.     Then  add  the  water  to  make  sixteen  Hiiidounees, 
•nd  lutly  filter. 

An  application  of  a  five-per-cent.  solution  of  cocaine  to  the  parts  with 
*  camers-hair  brush  will  allay  [lain  and  smarting  and  allow  the  child  to 
permit  of  the  thorough  washing  necessary. 

Should  there  be  the  least  suspicion  of  gonorrhoea,  no  time  is  to  be 
■ost.  The  vagina  must  be  thoroughly  dilated,  and  a  solution  of  nitrate  of 
•flver  applied  to  the  whole  surface,  followed  by  a  dressing  consisting  of 
thorough  packing  with  cotton  or  lint  smeared  with  the  oleate  of  bismuth 
<»r  the  sul>uitrate  of  bismuth  with  glycerin  (Currier). 

3.  Phleo-Moxous  Vulvovaginitis  is  usually  cither  due  to  trauma- 
tism or  may  aceomjmny  or  follow  the  eruptive  fevers.  Possibly  iu  children 
"^^ho  are  otherwise  disea.sed,  the  irritjition  of  a  simple  catarrhal  vulvo- 
vaginitis may  Ije  prttductive  of  ulceration  and  gangrene.  The  infectious 
n.ud  phlegmonous  tyjH's  may  he  associated. 

Treatment. — Thorough   cleanliness  should  be  enforced,  and   modern 

a.r>ti.«eptie  measures  iustitutecl,  prece^lrtl,  if  necessary,  by  surgiitil  treatinent. 

Vrwjuently,  should  idceration   and  gangrene  set  in,  cauterization  will  be 

•Quired.     Tonics,  stimulants,  nourishment,  and  fresh  air  are  imperatively 

^  ndicated. 

4.  DlPirTHERlTlo  VuLVO-VAOlNtTLS. — This  is  not  confined  to  cases 
of  diphtheria,  but  may  aa-ompauy  all  septic  diseases,  including  scarlet  fever 
^ml  measles.  It  is,  of  course,  of  very  serious  import  to  the  life  of  the 
iBtient,  and  there  is  great  danger  of  infecting  others.  It  leads  to  gangrene 
^iid  septicjpraia. 

Treatinent. — Vulvar  and  vaginal  diphtheria  should  Ijc  treatctl  with  the 
^ime  thoroughness  as  diphtheria  of  the  air-]»a.«.sages.  A  solution  of  sali<'ylic 
^cid  lias  l)een  recommetidetl  as  a  specific  by  some.  A  frcfjuent  apjilication 
«:)f  j)eroxide  of  hydrogen  has  licen  advocated  by  many.  The  jiarts  should  be 
^reatod  antis<-pti<'ally,  waslitfl,  aitd  ]iaeked,  so  that  the  whole  surfatx"  shall 
^^eoeive  treatment.  In  diphtheria  the  complication  is  apt  to  be  very  fatal, 
^s  it  shows  the  dyserasia  to  be  well  marked,  and  the  treatment,  aa  far  as 
^upjHjrting  the  system  is  concerned,  must  be  heroic. 
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C^'STS  of  tlie  vagina  constitute  a  form  of  tumor  which  occurs  oftener 
than  is  usually  supjxjscd,  tliougii  comjiarativoly  rare  in  the  very  young. 
Johnston'  cites  tilly-two  casea  in  which  the  age  of  the  paticuts  bad  beeit| 
not«l,  and  among  tlRwe  five  were  betwc'cu  tiie  w^vs  of  ten  and  twontjrj 
years,  and  one  was  under  ten  years.  Neither  heredity  uor  eoustitutioual 
teudeucy  is  consideivd  a  predisposing  cause,  but  rather  disease  nr  injuries 
which  directly  alter  the  ti.ssue  of  the  vaginal  wail.  Among  the  theories 
which  have  been  advanced  are  the  following :' 

1.  That  they  are  the  result  of  an  accumulation  of  the  secreted  fluid  in 
a  depression  formed  by  the  union  of  the  crests  of  two  contiguous  folds  of 
mucous  membrane. 

2.  That  they  are  the  result  of  simple  dilatation  of  the  lymph-channels 
which  traverse  the  connective  tissue  of  the  vaginal  wall. 

3.  That  they  owe  their  origin  to  the  ducts  of  Gartner. 

4.  Tluit  tliey  owe  their  origin  to  tbe  glands  in  the  vaginal  mucous 
membrane. 

Tliey  occur  as  simple,  compound,  single,  and  in  masse*.     Usnally  they 
apix^r  singly.     Their  size  varies  from  tliat  of  a  pea  up  to  that  of  a  pear 
tliough  a  size  about  midway  between  these  extremes  is  oftenest  met  witV^ . 
According  to  Winckel,  their  hx-ation  is  ou  tiie  anterior  or  the  posterior  wcsLTII 
of  the  vagina,  as  a  rule,  and  usually  in  the  lower  or  the  middle  thi  Jtr<\, 
tliutigh   Jolinston   states   that   they  occur   more  often   in  the   upper  j: 
They  are  freijucntly  aceompanitxl  by  a  leucorrhceal  discharge  and  a 
chanical    interference   with    function.      Pain   and    tenderness  occur  chi 
where  inflammation  and   irritation   exist,     Oci-asionally  marked  ne^^• 
symptoms  are  present. 

Several  modes  of  tn-atment  liave  l>een  advise*!  in  the  removal  of  th 
growths.     Johnston,  in  the  article  referaxl  U>,  inclines  to  Schroetler's  oyim^^  9^'^' 
ai'um  if  the  cyst  cannot  be  cured  by  puncture  or  iueision.     This  consit  •.■^'*' 
in  the  rt>moval  by  scissors  of  all  that  part  of  the  growth  that  proje<'ts  abo*:^*^^^ 
the  vaginal  surface,  and  the  union  by  sutures  of  the  mucous  membrane  •       ^^ 
tlie  vagina  to  that  wliich  lines  the  tumor.     Knuclcation,  though  safe  a«-*^  '"^ 
advisable  in  small  cysts,  becomes  dangerous  in  cysts  of  larger  size. 

Fibroma. — This  is  a  raa*  condition,  yet  its  occurrence  in  early  chil'^^  *  ' 
ho<3d   fias  Invn   reported.''     The  upper  third   is  usually  the  region  of  tt  - 
vagina  which  is  affcctetl.     Its  cause  is  obscure.     It  may  lie  a  congenita 
growth  or  it  may  be  (]i'vclii|M>d  later,  appearing  generally  al>out  the  a.*^    ^ff-' 
of  pulx'rty.     The  symptoms  prodncc<l  are  very  similar  to  those  of  a  li  *   MtHe 
ctiudition  of  the  uterus,  including  the  blec<ling  and  disi-harge.     As  a  ruM--^  ""'» 
removal  of  tlic  growth,  either  by  ligature  or  by  the  knife,  is  advis«d,  uul-  -^^  J*^ 
contra-indicated  by  its  position,  vascularity,  or  some  lorm  of  complicati'  ^kthul 


the 
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Ocaerally  a  small  tumor  should  not  be  disturbed  by  radical   measures. 
M'ioekel  advises   recourse   to  surgical  interference  when    the   tumor  has 
ireBdjcd  the  size  of  a  walnut,  for  thea  its  disturbance  of  function  and  its 
P  vendency  to  cause  displacement  l)ec(>nie  matters  of  serious  imjx)rt. 

Sarcxjma  is  even  more  rare  than  fibroma,  yet  various  cases  of  its  occur- 

renoe  in  early  youth  are  on  recortl.'     Dr.  R.  \V.  Taylor  reiKirts'  cases  of 

iBckno-Haraima  in  adults,  and  n>fers  to  Ki'ibner.^     Schuehardt,  in  a  paper 

read  before  the  second  congress  of  the  German  Gynseeologiral  Society,  held 

a^   Halle  in  May,  1888,  cites  two  cases.     Accfjrding  to  Scliulx^rt,  of  seven 

caiflcs  reported  only  one  was  noticed  at  birtli,  the  oj^cs  of  tlie  otiier  ehildreti 

nuiging  from  two  to  five.     The  etiology  ol'  these  growths  is  obscure.     Any 

congenital  lesion  or  any  irritation  of  the  jmrts  may  be  a  jirimarj-  cause. 

Dr.  Schuehardt  believes  that  iu  the  teases  coming  under  liis  observation  the 

tumors  originated  from  certain  papillary  structures  which  normally  exist  in 

the  region  of  the  vagina.     The  treatment  is  removal  as  8<H)n  as  possible. 

In  the  article  referred  to  above,  Dr.  Taylor  six-aks  favorably  of  the  action 

of  arsenic  injected  into  the  mass.     According  ti»  statistics,  this  growth  has 

ptDVcd  very  malignant,  metastasis  occurring  through  the  vascular  system, 

•ad  after  removal  tlic  formatiun  l)oing  reproduced.     The  prognosis  is  then 

c£  necessity  fatal,  and  relief  of  the  suffering  is  all  that  «in  be  looked  for. 

Cabci.voma,  like  sarcoma,  is  exceedingly  rare.     Mann  cites  two  cases 
«**ween  fifteen  and  twenty  years,  and  one  «ise  in  rarly  cliildhowl.     The 
dOM  of  tliis  formation  is  the  ssime  as  that  of  sarcoma,  hcrwlity,  liowevcr, 
tuving  a  strong  influence.     Metasta.sis   occure   along   the   course  of  the 
IvmjJi- vessels,  and  tendency  to  renewe<l  growth  afl^r  excision  is  the  inevi- 
table consequence,  should  the  jmtient  survive.     Palliative  treatment  ncccs- 
^uily  is  to  \tc  ailojited,  and,  if  f(.«sihle,  the  growth  remo\'«l  as  (piickly  as 
Ufekiaable,  and,  as  in  all  cases  of  growths  or  disea.se  of  these  organs,  the 
^satieut  should  be  given  nourishing  food,  plenty  of  fresh  air,  and  tonics, 
^o  M  to  build  up  the  general  system. 

Foreign  bodies  intrwlueed  into  the  vagina  from  without  are  not  of 

■*frpqucnt  occurrence,  comparatively.     They  give  rise  to  irritation,  and  if 

"^fl  long  enough  produce  great  pain  and  discfimfort,  even  going  on  to 

**lceratiou.     Removal  of  the  cause  and  treatment  of  the  parts  involved 

Lj^^Qstitutc  the  method  of  procedure  under  such  circumstances. 

PBtmiTUS  Vulvae. — This  is  an  annoying  and  very  frequent  condition, 
^<^ pending  in  children  upon  various  causes,  which  may  be  either  local  or 
^*o«i«titutional,  but  usually  arc  both.     Almost  all  forms  of  leucorrhoea  will 
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way  be  cla^isifiecl  as  follows : 
being  most  common  ia  young 
of  the  urinary  system  (dia- 
af  the  uterus ;  (G)  ovarian  aud  other 
of  the  nervous  system.' 
is  presented,  of  course  it  is  ne«s- 
;  in  order  to  treat  it  intelligeutly. 
aetorr  of  the  case  and  the  constitutional 
Ll^frmily  record  sliould  be  investigated  as 
Chnfal  search  sliould  be  made  for  the  exist- 
■■i  ioquir)'  instituted  as  to  the  presence  of 
dbbKcs,  etc.      The  genital  organs  shoul<i 
of  leucorrhcea,  jieoriasis,  eczema,  or  aiiw'     n 

preclude  the  possibility  of  pediculi,  bu'tt 
■to  the  tender  tissue  of  the  groin  and  th^s 

tmtment,  it  should  be  both  constitutiontkJlfl 
lent  consisting  of  projier  hygienic  mea^  - 
tuoks,  if  necessary,  and  plenty  of  fresh  aiK — 

nuneiiil  attention ;  in  fact,  it  may  be  nccecr. 
•  tiae,  but  the  us*^' of  opium  should  beavoidetS.. 
MHS  should   be  made,  that  proper   treatmec:K.(   h 
■V  of  local  applications  which  are  sedative  ti'«  | 
is  aU  cases  of  neuropathic  origin.      Of  the 
int,  and  cocaine  is  of  the  greatest  valut 
made,  it  should  be  rememl)ered  tliat  the 
kij*  long,  and  that  constant  rcapplication  to  th=a»e 
■  die  papillary'   layer  of  the  <!utis  is  necessar— ^. 
arunde   as  a  jxissiljle   cause.      This   sbou^Hd 
treatment  instituted,  if  necx-ssary.     In  tl^Bbe 
•f  vaginitis  he  advises  constant  bathing  of  tl 


(  BfMX,  teMpoonftil  ; 

Oil  ol  peppermint,  gtt.  v ; 
W*t*r.  hot,  Oi. 
^1  ^j^  ^li  batlM  the  parts  freely  with  a  soft  sponge. 

i^^CBhUcoI  local  application  •} 

g  Enoi  oiidi.  gr.  xxv  ; 
Acidi  »alicylici,  gr.  i ; 
Olrwrini  iimyli,  gr.  xxv. 
Apply  locally. 


J|(<l>c«l  Journal,  Miirch  5,  1881. 
Juarntl,  April  14,  1888. 
^  TmjUmI  wid  Cutaneous  Diwaaes,  April,'  1886. 
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Ascarides  cau  usually  be  detected,  and  thorough  washing,  with  an  appli- 
cBtioD  afterwards  of  carlKjlizwl  oil  or  vaseline  or  the  use  of'cneniata  of  olive 
oil  aud  lime-water,   will  destroy  theuj.      Shonid  the  irritation  remain,  a 
lotion  of  black  wash  and  vinum  opii  will  Ije  of  8er^^ce.     When  the  itehing 
i»  as$ociate<l  with  much  inHammatiou  of  the  vidva,  it  is  advisable  to  employ 
a  demulcent  wasii,  such  as  infusion  of  marshmallow,  or  to  apply  a  poultice 
of  linseed-meal  or  potato-starch  with  viuiim  ojui   or  iufusioD  of  poppy- 
heads,  until  tlie  inflammation  shall  have  subsided. 

For  pruritus  ani  the  following  will  be  found  benchcial  :* 

li    Hydmrj;.  chlnr.  mit.,  31; 
Biiliwni.  Pcruv.,  3 Us; 
Acidi  ciirbolici,  gr.  xx  ; 

Unce  or  twice  daily. 

Condylomata. — ^It  is  not  necessary  to  go  into  a  detailed  account  of 

I  affection,  as  it  is  treated  of  in  all  works  on  venereal  diseases.     It  may 

^l*e  stated,  however,  that  it  is  a  very  common  form  of  cutaneous  growth, 

^^^hich,  as  a  rule,  is  located  in  the  ucighborliood  of  the  anus  and  tlie  genital 

^V^t^ns,  and  is  due  to  irritation  produanl  by  acrid  vaginal  or  rectal  dis- 

^f«»argcs.     According  to  Winckel,  "sharp  or  acuminate  condylomiita  arise 

^f^im  a  multiplication  of  papilhe,  but  occur  niwn  parts  devoid  of  jiapillte." 

Tljey  are  of  frequent  occurrence  on  the  labia,  and  in  the  vestibule,  even 

^■Xtending  over  the  thighs  and  upon  the  aUlonien.     They  arc  usually  quite 

BQiall,  but  the  size  varies  from  that  of  a  millet-seed  to  that  of  a  walnut 

**»d  even  larger.     "They  are  always  jKKlunculated,  generally  flat,  at  first 

j^^Hnged  or  shaped  like  a  cock's  comb,  and  arc  much  softer  than  j):i[)illo- 

^^poata."      They  are  vascular,  and  liable   to   become   painful   and   inflamed 

^^pf  subjected  to  friction,  infecting  healthy  skin  with  which  they  come  id 

tsontact. 

There  is  some  difTcrence  of  opinion  as  to  the  definite  cause  of  these 
structures, — whether  it  be  gonorrhceal  or  syphilitic,  or  whether  they  may  not 
•*e  spontaneous  growths.  Fritst'h  reports  tuses  of  children  under  one  year 
*>*!  whom  were  pointed  condylomata  where  gonorrhceal  infection  was  out  of 
*^e  question.  Other  instances*  are  reported  where  children  under  twelve 
years  of  age  were  so  affected,  with  entire  absence  of  any  venereal  or  con- 
stitutional infection. 

Acuminated    condylomata    originating  in   the   pa|)illary  layer  of  the 

*"Cin  of  the  labia  may  appear,  inde|x?ndeutly  of  venereal  or  constitutional 

•ofection,  but   their  presence  shoidd   undoubtetUy  be  looked  upon  with 

Suspicion. 

^V       The  treatment  of  these  growths  is  chiefly  local.     Solutions  of  corrosive 

^^Uljliniate   in   alcohol  and  corrosive  sublimate   and  collodion   have   been 


'  Progren,  Dr.  J.  M.  Mathews. 

'  Dublin  Journal  uf  Medicul  Science,  February  2,  1880. 
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highly  recommended;  but  the  speediest  and  most  effective  method  is  the 
use  of  the  knife  or  of  caustic,  jx-rfect  antisepsis  iK'ing  obscrveil. 

P^i.EPHANTiASis  OF  THE  Laiua  IS  certainly  a  rare  iliscaae  in  this 
country.  I  have  seen  one  marked  case,  which  occupied  the  labia  aud  which 
c«MT('siwiii<Utl  to  the  usual  d<'scnption,  though  the  history  was  indefinite. 
Tlic  patient  did  nt)t  improve  under  various  forms  of  treatment,  and  finally 
was  lost  from  observation.  This  girl  was  about  fourteen  years  of  age.  Her 
general  ticalth  rcmainetl  good  n<itwithstanding  the  annoying  character  of 
the  affection.  Virchow  reganis  tlie  disease  as  originating  in  the  lymphatic 
glands.  The  asjiect  of  the  growth  is  that  of  an  hyjjcrtmjjhied  condition  of 
the  labia,  of  irregular,  papillary,  or  cauliflower-like  apjx?arance,  compjsed__ 
of  innumerable  cysts,  from  which  there  is  wnstant  (wzing,  causing  intensesis 
irritation.     The  clcpliautoid  ajjpuarauce  is  well  niarke<l. 

The  question  in  the  case  mentioned  was  in  regard  to  the  feasibility  of 
an  amputation  of  the  labia.     Kniinct,  iu  the  two  cases  with  which  he  liacHI 
to  deal,  adopti-d  this  method  of  tn.'attneut. 

Gangrene  of  the  Labi.\. — This  seems  to  be  generally  a  conditior^^ 
resulting  from  some  previous  lesion,  cither  traumatic  or  s<^mec<:>ustititutionaHK. 
disturbance,  as  fevers,  measles,  and  diphtheria,  especially  measles.     It  Hn. — w. 
sometimes  been  found  in  ajnnwtiou  with  emijolism  aud  hiematuria.     By— 
K>me   it  is   held    that    it   is   identical   with    liospital    gangrene   and    Doma_-_ 

Rankc'  says  that  different  forms  of  gangrene  resulting  from  noma  can  un 

questionably  occur  iu  children  who  have  a  tendency  to  diseases  of  this  kiud^^ 
and  he  ascribes  its  infectious  character  to  the  presence  of  miero-organisms_— 
The  disease  is  iuftculable  and  contagious.     After  an  epidemic  of  measles  i 
tlie  New  York  Foundling  Asylum  iu   1874,  gangrenous  vulvitis  occurre 
in  some  of  those  who  had  been  affected  (Smith).     Occuning  on  the  mucou 
surfacx;  at  one  or  more  jKvints,  it  spreads  with  great  rapidity.     The  labi; 
are  of  a  dark,  livid  red,  as  is  also  tlic  adjacent  nnicous  membrane.     Gan 
grcuoua  spots  appear,  enlai-giug  until  the  jiart  affeuted  is  covered  with 
fetid  slough. 

Treatment. — Antisepsis  as  far  as  possible  is  one  of  the  first  requ 
meuts.     If  the  gangrene  be  of  the  dry  kind,  dry,  hot  applications  shotdd.^— *" 

be  used, — l>ags  of  sand  or  bran.     Cold  nuist  be  avoided.     Hot  fumenta- •" 

tions  of  boric  lint  or  poultices  may  he  rcquinil  to  stimulate  the  separation .*^::^*' 
of  slough.     Chlorate  of  potassium  has  been  Jiiglily  praised  as  a  local  agent,  — -^' 
E.  St,  Geoi^e  Queely*  checked  ulceration  by  the  free  use  of  solid  silvei     -•''' 
nitral*',  and  used  as  an  additional  application   zinc  ointment   made  with  -^*^ 
vaseline  and  carbolic  acid.     Early  and   thorough  caiitcrizjition   by   nitric  "^^^ 
acid  or  bromine  is  often  urgently  indicatwl.     When  the  labia  are  hard  and 
swollen,  a  <l<i'p  incision  has  proved  beneficial.    Sometimes  the  actual  cautery 
ut  of  use,  aud  its  rapid  effect  favors  the  idea  uf  a  local  cause.     Tonics,  stim- 
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ahnls,  and  nutritious  food  are  necessary  for  constitutional  treatment.    Some 
advise  the  use  of  quinine  in  large  doses. 

Prompt  and  active  mea,surcs  .sJiould  always  lie  employed  as  8<x>n  as  the 
•  fTixiion  presents  itself;  otherwise  tiie  prognutiis  Kwomes  very  serious. 

In  all  cases  of  pingT-ene  or  ulceration  of  these  mucous  surfaces  the  great- 
wre  should  be  exercised  to  prevent  the  closure  or  narrowing  of  the 
J^—itiiigeg  by  union.     The  jjarts  should  always  be  separated,  and  tlie  surfaces 
«»<Jt  allowed  to  come  in  contact  with  one  another. 

Noma  Pudendi. — This  condition  has  l)een  by  some  considered  to  be 
■«Meu(ii'al  with  gangrene,  and  by  others  to  Im?  a  direct  foix-riinner  of  it.  Its 
^Vxjjiicnt  occurrence  in  institutions  where  there  are  many  inmates  points  to- 
>i^^anls  its  infectious  charai'lcr,  and  investigations  recently  made  suggest,  if 
fc§»ey  do  not  actually  prove,  the  presence  of  micro-oi-ganisms,  though  the 
IBS^ecific  cocci  have  not  been  isolated.  The  primary  cause  in  children  is 
«»^iially  some  pre-existing  lesion  induced  by  irritation  or  inflaiiunntion.  A 
t'^eaulting  gangrene  sliould  be  carefully  giiartk<l  against.  Antiscjitics  and 
lo«al  soothing  aj)plittitions  are  indiaitcd,  and  constitutional  treatracut  fur 
k>«ailtling  up  the  whole  system.  Iodoform  has  been  recommendetl  as  a 
••l">«dfic.     (Mann.) 

LvPUS  is  oomiiaratively  rare  in  the  very  young,  and  but  few  cases  have 

^*^s«j  recorded.     As  to  the  exact  cause  there  seems  to  be  a  ditference  of 

*f>inion.     Dr.  Taylor'  thinks  that  twi  much  jirorainencc  has  been  given  to 

*>~Iiliili8  as  a  causative  factor  of  this  lesion,  althongli  it  certainly  has  much 

**>    dtt  with  it.     In  children,  unless  it  be  a  congenital  defect,  the  growth 

*^siy  be  caused  by  inflammation,  irritation,  traumatism,  or  .some  ooustitn- 

I'onal  affectiou,  as  tuberculosis.     The  size  varies,  in  some  cases  the  labia 

•Hscoraing  greatly  hyfK?rtrapliied  and  very  vascular.    Whether  it  is  identical 

r*>th  hipus  of  the  face  is  still  a  question,  though  the  majority  of  writers 
**ill  agree  with  Huguier,  who  first  advanced  the  theory.  Dr.  Grace  Peck- 
■»ara*  has  suggestett  that  the  term  lupus  or  esthiomtnc  be  set  aside  and 
*'»at  of  h\'pertrfjphic  ulcer  of  the  vulva  substituted,  prefixing  as  an  adjective 
'*Je  crause  of  the  lesion,  if  that  be  discoverable. 

The  treatment  should  be,  where  possible,  nidieal.  Cauterization  of  the 
*'I<-"iers  and  of  the  bleeiling  surfaces  is  recommendetl  by  Dr.  Peckbam.  Anti- 
^^^J'ldiilitic  measures  are  always  indicated  whore  a  suspicion  of  a  venereal  or 
^^^*-»»^iit^^tionaI  tause  exists. 

Trachoma  Pudendorum  is  a  condition  which  Prof.  Tarnovsky,  of 
^**'  Petersburg,'  has  found.  On  the  labia  are  yellowish  or  grayish  nodules 
*'«X>ut  the  size  of  a  pin-head,  "eurroundctl  by  a  hyperwrnic  halo."  The  feel 
**■  tlje  affectefl  part  is  gritty,  like  sand,  and  crepitation  is  obtainal  by 
^'^'^tching  with  any  hard  substance.      The  growth  contains  innumerable 


'  New  York  Medical  Journal,  .iHnunry  4,  1890. 

•  American  iliiurniil  of  Oltttctrics,  August,  1887. 

*  Jour.  Akushcrstva. 


St  1  piece  of  string  around  its  base.    In  this  i 
auL     Local  treatment,  to  relieve  irritation,  a 
JR. »  a  rule,  all  that  will  be  required,  provic 
■  jc  aw  iiMg  duration. 

-  Mn&aii-  Pi«9i  uid  Circular,  August  29,  1889. 
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While  within  the  past  decade  familiarity  with  diseases  of  the  uterine 
appendages — the  Fallopian  tubes  and  the  ovaries — has  become  somewhat 
widely  diffused,  so  that  the  general  praetitioner,  meeting  a  case  of  long- 
standing severe  pelvic  pain,  or  2>ersistent  [irofuse  menstrual  flow,  or  other 
severe  distress  of  pelvic  origin,  may  now  at  least  8us]x!et  the  existence  of 
something  more  than  mere  functional  disoitler  and  seek  special  advice,  the 
existent*  of  such  diseases  in  children  is  not  only  not  as  yet  systematically 
treated,  but  is  not  even  ranged  within  the  limits  of  the  extraordinarily 
rare  in  the  various  text-books  on  jxilvic  patliology. 

One  of  the  most  admirable  scientific  treatises  njwn  the  diseases  of  the 
female  sexual  orgsins  in  childreu,  by  Prof.  Hennig,  of  Lcipsic,'  seems  as 
yet  to  have  attracted  but  little  attention  in  the  Englisli-speakiug  world,  and 
this  imi>ortant  l)rancli  of  diagnosis,  pathology,  and  therapy  still  rests  in  the 
mists  of  tlie  unknown.  Nevertheless,  the  writer  is  convini«il,  from  jwr- 
sonal  observation,  fmm  numerous  8<atten>d  notices  in  tlie  jtniruals,  and  from 
comnnnjicati()ns  fmni  specialists,  that  both  for  the  gynax'ologist  and  for  tlie 
specialist  in  children's  diseases  there  lies  in  this  direction  a  rich  uncultivated 
field,  which  will  in  the  future  yield  abundant  rcwaixl  to  ti>e  patient  collector 
and  analyst. 

The  importance  of  a  careful  consideration  of  all  the  diagnostic  signs 
as80ciate<l  with  the  i)elvic  diseases  of  girls  is  lx>th  absolute  and  relative. 
The  subject,  derives  its  abnohUr  importance  from  the  fact  that  a  numlwr  of 
localized  diseases  strictly  limitt>d  to  the  jK'lvis,  sncli  as  ovarian  and  dermoid 
cysts,  and  inflammation  of  the  tubes  and  ovaries,  liave  been  recognizwl  and 
successfully  treated  within  the  period  of  childhtxid ;  it  derives  its  relalioe 
iniiK)rtanee  from  the  Ix-ariug  of  the  projwr  healthy  development  of  these 
organs,  which  is  continued  tiirough  ehildlHXHl,  upon  the  whole  life-history 
of  the  adult.  Here  witliin  the  limits  of  childhoixi  often  creep  in  tlujse 
localized  distuHmnces,  or  diseases  arising  from  a  dyscrasia,  wiiich  render 
the   regular  cyclical    functional   activity  of  tliese  organs  after   puberty, 


>  4J«rh»rdt'9  Handbuch  der  Kinderkrankhciten,  4ter  Band,  Site  Abtheilung,  Tubingen, 
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whether  it  be  in  the  act  of  menstniation  or  in  that  of  childbe^iring,  a  matter 
of  serious  difficulty  or  even  of  imixjssibility. 

GENEHAL   CLASSIFICATION.  ^M 

Congenital  inalforniations,  such  as  ovaries  and  tubes  displaced  into 
the  raniil  of  Nuck,  or  abseut  or  rudimentary  ovar)-  or  tube,  scarcely  come 
within  the  category  of  diseaaes,  owing  their  existence  to  conditions  whicli  it 
is  at  present  beyond  our  power  to  trace. 

Imperfect  development  of  the  ovaries  and  tul>cs,  by  which,  with  the 
uterus  and  the  rest  of  the  genitals,  and  the  btnly  at  large,  these  organs  pro- 
gressively change  from  the  infantile  type  to  that  characteristic  of  puberty, 
is  either  associated  witli  the  same  mysterious  i-auses  producing  ctmgenital 
defects,  or  else  is  conuectixl  with  a  retartlation  in  the  general  bodily  devel- 
opment, due  to  rickets,  syphilis,  or  malnutrition,  in  wliich  latter  case  they 
arc  more  properly  considered  uuder  the  topics  hygiene  of  cliildbood  or 
dyscrasiic. 

Tumors  and  Infiammations  of  the  Ovaries  and  Tubes. — Although 
in  a  quiescent  developmental  state,  the  ovaries  and  tubes  in  childhood  are 
in  a  Icfi-ser  degree  liaijle  to  the  same  distasea  as  in  adult  life.  Thus, 
numerous  cases  of  ovarian  tunmi's  have  been  recorded,  dermoid  tumors, 
saRxjmata,  and  inflammation  of  the  tulxs  during  exanthemata.  They  are 
also  liai)le  to  tulKJirulosis  and  to  syphilitic  inflammation. 

Diseases  due  to  Sexual  Activity. — If  wc  wore  to  take  into  «.>nsider- 
ation  all  tlie  iujuries  arising  in  ttuies  of  rajx;,  as  well  as  in  the  early  mar- 
riages in  India  and  otiicr  tropica!  cduiitrics,  with  cs|XK'ial  reference  to  phe- 
nomena! tascs  of  childlKuring  in  ciiildhocKl,  we  migiit  easily  reproduce  the 
whole  domain  of  gvunecology  as  jwrtinrnt  to  our  present  inipiir)'.  However, 
we  will  not  trench  upon  this  ground  further  than  to  sul)stantiate  the  ftct 
that  gonorrhoMi  and  pns-diseases  of  the  ovaries  and  tuljes  may  be  found  in 
children. 

DIAGNOSIS  IN   GENERAL. 

The  avenues  of  approach  for  examination,  and  the  means  of  making  a 
diagnosisof  diseases  of  the  ix^lvic  organs  in  rliildrcn,  present  very  important 
differences  from  the  means  of  approaching  tlie  same  structures  in  the  adult 
woman.  The  historj-,  in  cases  a.s.so<ialt>d  witli  nnich  pain,  rests  moi-e  u[>on 
very  general  indications  as  to  the  region  of  the  iKKly  affec-tcd,  to  be  deter- 
mined in  the  case  of  very  young  children  more  by  the  habit  of  the  b<xly  of 
the  snfterer,  in  the  absence  of  the  possibility  of  suwinct  statement,  and  by 
such  facts  as  the  very  unsatisfactorj-  obsen'ation  of  attendant  adults  may 
have  dfvcliipfd. 

The  pbysioal  examination  has  two  avenues, — the  rectum  and  the 
abdomen. 

ITie  rar/inci,  the  chief  avenue  of  approach  for  the  }ta1{)ation  of  peri- 
uterine structure  in  the  adult,  cannot  be  used  at  all  iu  small  children  ;  and 
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latLase  who  are  older,  and  in  whom  a  small  index  Rnger  could  possibly  be 
intnxlutx'd,  the  tiglitness  with  which  tlie  finder  is  graspttl  and  tho  sliortness 
oftlu't-anal  vt-rj-  seriously  limit  Itn  exiuretis  iu  the  attempt  to  pal|>atc, 
(linionstratinj^  the  futility  of  seeking  information  per  viam  taginie. 

iMdl  Palpation. — The  rectum,  liovvever,  otfers  an  approach  its  satisfao- 

(on-  as  the  vagina  is  uusatisiactory,  for  by  means  t^f  a  carefully -applied 

rwia]  touch  much  more  can  be  discovered  than  by  both  rectum  and  vagina 

in  liie  adult.     The  lower  bowel  should  Ix'  well  emptied  lieforehand  by  a 

simp-and-water  injection,  and  the  index   finger,  with  a  short  nail  and  well 

oiliil,  j;ently  introduee<l,  avoiding  with  the  utmost  wire  any  rougjrness  or 

Haste  in  tlie  prtK-etlure,  thus  obviating  any  lacerations  of  tlio  delicate  integ- 

oruent  at  the  anal  orifice,  or  the  more  serious  injury,  not  only  possible,  but 

prtibahle  under  a  rough  examination,  of  rupture  of  the  coats  of  the  bowel. 

The  difficulty  sometimes  exju'rienced  in  the  adult  in  finding  the  lumen 

of"  the  bowel  alwve  the  large  lax  ampullar  dist^'ntinu  {the  rectal  pouch) 

*J«ji«  not  exist  here,  and  the  smaller  and  stniigliter  canal  is  readily  fbllowed 

*>>■  the  index  finger  gently  pushing  its  way  upward  into  the  pelvis. 

While  in  the  adult  the  finger  can  with  diflieulty  reiich  the  dwper  por- 
'^onsof  the  jiclvis,  and  often  reaches  the  ovaries  and  tubes  only  by  firm 
^Xsward  preasure,  with  considerable  invagination  of  the  skin-surface,  in  the 
*«*iiiller  pelvis  of  the  child  the  finger  at  once  easily  touches  all  parts. 

Upon  pressing  forward  with  the  ptilp  of  the  examining  finger,  the  first 
oV>ject  distinctly  recognized  is  the  relatively  bnlky  cervix  ;  above  this  can 
"**-  trsced,  like  a  broad  cord,  the  uterine  luKly.  The  ovaries  and  tubes,  if  en- 
'■•■«  (,1-d  in  any  way  or  involved  in  inflamniator)'  masses,  can  ha  distinctly 
'^^•CMjgnizcil,  but  in  the  ncvrtnal  condition  ("annot  be  separated  from  numerous 
•■*»ular  structures  felt  gliding  over  the  ]>nlj»  uf  the  finger. 

Combined  RccUd  niul  AMomliuil  Pulpation. — While  the  rectal  touch  is 

^»>«?  most  certain  way  of  a|»pro!U'hing  tubes  and  ovaries  to  be  qucstioniKl  as 

***   tlieir  condition  of  health  or  disease,  the  same  examination  combined  with 

I  Palpation  by  the  other  hand  per  ahdomen  is  greatly  enhanced  in  its  value. 

*  **'ig.  1.)     Thus,  wliile  soil,  yielding,  and  small  strue- 

*-*rts  cstaj)e  the  detection  of  one  hand  by  gliding  at 

****<»  to  one  side  or  the  other  as  sooTi  as  pressure   is 

^*<»de  upon  them,  when  counter-pressure  is  made  by 

***«>anB  of  the  oiitside  hand  pushing  down  thoroughly 

^*o  sufierior  strait  from  above,  all  the  structures  in 

*^l**C8tion  are  readily  caught  and  detaine<l,  and   tlieir 

^^l«itiona  and  omsistenw  determine*)  without  diflieulty. 

*•  tliis  way  the  uterus  is  most  clearly  felt,  the  ureters, 

**    account  of  their  peculiar  course,  are  readily  j>al- 

***ted,  the  ovaries  are  often  recognized,  and  the  tubes,  in  common  with  the 

^*iicr  broad-ligament  structures,  slip  with  a  characteristic  jumping  sensation 

iwecn  the  fingers. 

Annsthesia   in  the   Pelvic   Examination  of   Children. — In  well- 
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OTinditioncd  children,  where  the  beliv-walla  arp  nften  verr  fat  and  distended. 
or  where  resistance  is  pruiiable  or  much  pain  ■  liaUe  to  be  produced  in  thr 
ooarae  of  an  examination  which  it  is  importaot  ahaoU  be  thoroagii,  it  is  brst 
to  ansesthetize  at  once.  Indeed,  aiuestiMsia  is  adviaafale  hi  almost  all  cas(% 
•o  rapid  is  it  in  taking  effect,  so  short  is  the  dmadon,  and  so  slight  are  tlic 
aflcr-eifor-ts.  Tiic  entire  relaxation,  and  tbe  y*w  "^"i  of  all  resistance,  tliu« 
produced  nffonl  every  facility  for  the  most  tuuiplrte  examinataon. 

Exploratory  Incision. — In  all  cas«s  of  doabtfbl  diagnosis  where  tli( 
h'lilih  or  life  of  the  child  seems  seriously  threatened  by  an  alKlominal 
Ifriiwtli,  the  expliiratory  incision  offers  a  safe  and  ntisfiKtory  solution  uf 
liic  «!ifrK-(dty.  If  the  growth  is  of  such  a  nature  tliat  it  can  be  removnl, 
th<'  »i(H'mtor  sliotild  l)e  ready  to  complete  the  operation  at  once ;  if,  however, 
owing  to  itrt  tiltacliment.s,  it  is  imjKissiblc  to  remove  it,  the  incision  can  be 
doiwd  within  five  or  ten  minutes,  and  the  patient  lefl  in  no  worse  condition 
limn  kIk'  whs  in  immediately  Ix'forc  this  simple  operation.  The  incision 
nhoiiid  l>c  carcrnlly  riiude  in  the  median  line,  beginning  about  an  inch  above 
the  symphysis  pul)is,  and  extending  an  inch  and  a  half  npward.  After  in- 
rining  the  skiti,  the  stttM'iifaneous  fat,  the  white  tendinous  etnictnres  com- 
|K»Hing  tiie  liiica  alba,  and  tlie  subijeritoueal  fat,  the  peritoneum  appears  is 
a  delicate  membrane,  whicli  shoidd  be  picked  up  between  two  forcepu, 
raising  it  in  a  distinct  f<ild  ;  a  slight  nick  with  the  knife  opens  the  saf, 
ntid  lit  oiic<'  the  air  enters  tiie  small  ojjening  and  the  intestines  drop  awny 
out  of'  (hi«  reach  of  danger.  Removing  the  forceps  and  introducing  iMith 
index  fingers  into  this  opening,  it  should  then  be  torn  to  the  full  extent 
of  titc  <'xternid  incision,  uAcr  which  one  finger  can  be  carried  into  the  pelvis 
to  ciiii(hi<'l  till'  <'\pt(>r!iti<ni. 

It   is  iHst  tt»  explore  in  an  orderly  manner,  according  to  nde,  seeking 
mil  (he  (ilcnts  (irsl,  sin  n  landmark  most  easily  recognized,  then  pal[Miting  to 
tlic  I'inlil  iiixl  Id  the  Icil  from  tliis  as  a  fixed  (xiint,  over  the  broad  liganunt&t 
tnlicH,  and  ovaries. 

I I  fn<|uctitly  happens  that  a  considerable  accumulation  of  ascitic  flui^ 
i«  found  at  thcsiinte  time.     A  git-at  dial  of  relief  will  otlen  be  experience^ 
if  imrliiiig  more  is  accomplished  than  its  complete  evacuation. 

III  (hill  walls  six  and  in  tiiick  wSlls  four  silk  sutures  will  close  the  in^ 
r-iMJitii.  A  jxiwiler  fif  iodof'onn  and  Iwracic  acid  (B  lodoformi,  5ss;  Pulv 
iicidi  l)oriei,  'liv.  M.)  having  l)een  dusted  freely  on  the  line  of  incision 
alworlK'iit  mttoii  placed  over  this,  and  an  abdominal  bandage  applied,  th0 
piitieiit  is  nwly  to  !)<■  liftc*!  from  the  table  and  returned  to  bed. 

'I'lic  dressing  nc*-d  not  be  disturbetl  for  a  week,  when  all  the  sutures  are 
n  iiin\c.l  lit  onof,  and  the  sides  of  the  incision  supported  for  a  week  longer 
by  iiiiintw  adhesive  strips. 

It  rcMls  witii  the  general  practitioner  to  conduct  these  cases  to  a  special- 
Ut  ond  to  afford  tliem  the  Ijenefit  of  this  procedure.  There  is  no  possible 
reanon  wtiy  tlie  rule  so  universally  recognized  in  the  treatment  of  donbtful 
wndtlions  in  the  adult  should  not  equally  apply  to  the  child.    Simple  aa  the 
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exphiratory  incision  is,  its  safety  lies  in  the  most  rigid  application  of  the 

aiiti!ic|>lif  priuciplu  thrniighoiit.     ('arrlrjisly  nndortakcn,  in  furfifet fulness  of 
this  principle,  it  will  suix'ly  entail  ix  certain  percentage  of  deaths. 

OVARIAN   TUMORS. 

In  Sir  Sjx-ncer  Wells's  list  of  one  thousand  ovariotomies,  throe  opera- 
tions upon  children  are  recorded,  giving  an  average  which  jirohaijiy  exhil>its 
«illi  some  decree  of  aeenracy  the  relative  frequency  of  this  atftH-tion  in 
juvenile  and  in  adult  life,  some  allowance  lieing  made  for  the  fact  that  chil- 
dmi  are  not  so  rciidily  brought  to  ojKTation  as  adults. 

The  largest  tumor  ever  removal  from  a  child  was  operated  upon  by 
Dr.  n.  Marion  Sims  (jx^rsonal  conimunicatiou)  in  1S83.  The  {mtient,  agwl 
eleven  and  a  half  years,  came  to  Dr.  Sims  from  Tui'rytown,  New  York, 
where  she  bad  not  escaped  the  comment  of  the  village  gossips,  who  de- 
clared her  to  be  in  a  family  way.  Her  alHhtnicu  was  enormously  dis- 
tended, and  she  had  In-cn  unable  to  lie  down  for  sevcml  months.  Dr.  Sims 
diajiiosetl  a  mnltiliicidar  ovarian  cyst,  and  op«>rat«l,  removing  a  cyst  made 
of  lo(!uli  «mtaining  solid  and  flnid  nuitcrial.  The  whtde  tumor  weighed 
sixty-one  pounds,  the  patient  weighing  seventy-six  jKJunds.  The  recovery 
was  exoellent,  and  the  ]>atient  is  still  living  and  well. 

Siicli  an  operation,  trying  the  mettle  of  the  operator  and  the  endurance 
"f  Iiis  frail  patient,  teaches  ns  in  no  undecidtnl  manner  what  skilful  aid 
•nay  do  even  in  the  most  extreme  eases, 

The  smallest  tumor  of  which  I  find  a  recoi-d  of  oj^eration  in  childhood 
•*  a  case  recorded  by  T.  Sj^ent'er  Wells.'  The  tumor  weighed  but  two 
PoBnds.  The  little  girl,  eight  years  of  age,  was  a  patient  of  Dr.  I^ane, 
^«  Son  Francisco :  she  made  a  good  recoverj',  and  was  living  and  well 
*^VeD  yeai"s  later. 

Dr.  Ikildt,  of  New  York,  has  operattnl  npnn  a  patient  four  years  old. 

Dr.  Jopeph  Talxvr  Jolius<in,  of  Washington,  has  had  two  cases  of  ovarian 

'**tnors  in  children.     Tlie  first  patient,  twelve  years  old,  was  referred   to 

'"-^r,  Thoma.s,  of  New  York,  who  removed  a  sixteen-pound  ovnrinu  cyst; 

^^ilhin  a  year  a  tumor  equally  large  devcloptnl  in  the  other  ovary,  and  before 

***«  could  lie  o|>erated  upon  this  burst,  and  she  dietl  suddenly. 

Dr.  Johnson   has  himself  operated   upon  a  girl  f»f  thirteen,   removing 
*-i«if«sfully  a  tumor  weighing  eight   pounds;  she  was  fifteen  at  date  of 
^'  »iting,  and  had  not  yet  menstruate*!. 

Prof.  Koelx'rl<?,  whose  genius  has  anticipated  most  of  the  steps  of  m<irlem 

^^vancod  gyntwology,  reports  a  case  *  in  the  (Inzeite  Mhlivnic  de  StrctHiJjovrg, 

^7fi,  in  which  he  successfully  operated  H|ion  a  girl  aged  thirteen,  removing 

^  Targe  multilocular  ovarian  wst  through  an  incision  sixteen  centimetres  in 

*^«igth. 


'  Ovnrinn  and  Tterine  Tumors,  London,  1882,  p.  874,  Ca«e  604. 
'  Hcnnig,  loc.  cit.,  p.  48. 
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Area  of  tympany 
antttiiil  an  nvariun 
tumor,  called  the 
"corona  ovariana." 


Diagrnosis  of  Ovarian  Tumors. — Tlie  diagnosis  of  an  ovarian  tumor 
will  \)ii  made  l)v  tlje  discovery  of  a  large  multiloc'ular  cucvstetl  mass  of 
slow  prowtli  springing  from  a  pelvic  attachment,  yielding  everywhere  over 
its  mass  a  flat  jiercussion-note. 

The  ovarian  tumor,  having  a  jKxliole  at  the  broad  lij 
mcnt  of  gi"eater  or  lews  length,  and  U-ing  free  to  move,*! 
soon  as  it  escajies  from  the  })elvi8  is  floated  up  and  pushed 
to  the  front  by  the  lighter  intestines;  in  this  way  a  didl 
area  corresponding  to  the  prominence  of  the  tumor  is  pro- 
duced, while  above  the  tumor,  and  [iressed  down  into  the 
flanks,  lie  the  intestines,  giving  a  crescentic  area  of  tympany, 
appropriately  ailk-d  the  corona  OBariana.     (Fig.  2.) 

DiFFKREXTiAL  DiAONOSLS. — Tiic  im|x»rtancc  of  being 
able  to  make  a  correct  diagnosis  before  oi)en(tion  has  greatly 
diniinislie(l  since  the  safety  of  the  exploratory  incision  has 
been  estublisliitl,  but  for  a'ientific;  accuracy  ever)'  simple 
means  at  our  ooramand  will  natumlly  be  fii-st  employed. 

The  exjilorntni-if  pnnrlurt,,  so  nuich  employed  a  few  years  ago,  in  the 
days  when  "liumoi-al"  jxithology  held  sway  in  the  study  of  alxlominal 
tumors,  will  now,  in  view  of  its  uncertainty  as  a  means  of  diagnosis,  and 
its  dangers,  and  of  the  eipial  if  not  greater  safety,  with  the  a<lded  certainty, 
of  tiie  exploratory  incision,  be  scarcely  admitted  under  any  cireumstauces. 
The  diagnosis  will  be  determined  upon  the  facets  afforded  by  the  histon*,  iii- 
ppwtion,  |>ercu.ssion,  and  pal]i:itt(iii.  The  <liH'oR'ntial  diagnosis  of  any  single 
diseas*'  in  the  realm  of  inedicjd  science  derives  its  im|)ortanec  not  from  the 
lengthy  list  of  all  the  various  jtatbological  conditions  which  can  bo  enunier- 
ate<l  as  bearing  any  of  its  im]M)rtunt  characteristics  and  hence  liable  to  be 
mistaken  fur  it,  but  from  a  certain  class  or  classes  of  cnndilions  which  are 
constantly  cro]iping  up  and  in  one  way  or  another  demanding  separation 
from  the  disease  in  question.  The  disetise  thus  acquires,  apart  fn>m  the 
characteristics  which  it  has  when  viewed  alone,  a  certain  definite  physit^- 
noiny  derived  from  its  uioiv  or  less  etmstant  relation  or  association  with 
other  diseases.  Some  of  these  ehnracterislies  are  equally  appreciated  by  all 
operators,  while  to  a  certain  extent  the  <ltffictilties  and  ex]ieriencc8  of  each 
{Mirtieular  ojKrator  give  a  ceitain  amount  of  individualization  to  the  dis- 
ease in  question.  Thus,  "  cystic  ovarian  tumor"  in  the  adult  at  once  calls 
up  a  well-defined  picture  of  fibroid  and  (iliro-cystic  tumor,  of  dermoid  and 
jMrovarian  cysts,  with  a  background  of  renal,  splenic,  intestinal,  mesenteric, 
and  malignant  ovarian  tumors.  In  children,  on  the  other  hand,  the  pietm* 
of  the  conditions  which  are  liable  to  cause  an  error  in  the  diagnosis  thus 
summoned  is  very  different.  They  are  dermoid  cysts  and  sarcomata  I'lf 
the  ovaries,  and  malignant  and  cystic  renal  diseases,  together  with  vari- 
ous atypical  retro-peritoneal  renal  affections.  The  prognosis  in  children, 
tlierefore,  in  advance  of  accurate  investigation,  is  far  more  serious  than  io 
adults. 
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It  is  not  the  puqn>se  of  tlie  writer  to  enter  elalwratoly  into  tlie  iutri- 
cai-ics  of  differential  diagnosis.  Suffii-e  it  to  say  that  dermoid  cynU  are 
fmjueiitly  found  double,  and  are  of  much  slower  growth  than  ordinary 
ovarian  cysts,  and  consequently  (as  Hennig  ol),st'rvt>s)  are  nnich  more  liable 
to  be  carried  over  into  tlie  years  of  puberty  than  the  ovarian  cysts. 

Maliffnanl  diseases  in  general  are  to  be  distinguislit.tl  by  their  more 
rapid  growth  and  by  the  marked  affection  of  the  general  health  of  the 
patient,  as  well  as  liy  the  frequent  association  of  krge  ascitic  accumulations. 
If  (his  aouumulation  be  tapjR>d  under  the  impression  that  it  is  au  ascites 
proceeding  from  hejMitic  or  renal  disease,  the  fluid  will  often  be  of  a  deep- 
red  «ilor,  from  the  iilunulaut  red  UIlnkI-ccUs  pi-esent,  or  will  contain  in  the 
thick  sediment  vaciioluted  or  round  and  spindle  cells.  At  other  times  tlie 
examination  of  the  fluid  is  perfectly  negative. 

In  retro-peritoural  disease  of  a  malignant  nature,  when  the  tumor  springs 

from  the  pelvis  its  Ixise  ia  broad,  and  hence  it  is  more  or  less  immobile,  and 

the  function  of  one  j>elvic  organ  or  another  is  often  seriously  interfered  with. 

Thus,  in  the  case  of  a  child  three  years  old  in  the  hands  of  the  writer,  a  soft 

.avooma  eight  centimetres  in  diameter,  springing  from  the  anterior  face  of 

"•he  sacrum,  in  position,  shape,  and  consistency  closely  sinudated  an  ovarian 

•^Tfst,  but  its  retro-pcritont^al  origin  was  to  Iw  inferred  from  the  marketl  de- 

^viatiou  of  the  rectum  and  from  the  frequent  agonizing  efforts  at  micturition 

■caused  by  a  large  hydro-ureter  of  the  right  side. 

Malignant  or  congenital  cystic  disease  of  the  kidneys  requires  careful 
•^consideration  and  separation  from  ovarian  tumore.  In  a  certain  j>ercentage 
■^of  cases'  of  malignant  disease  hsEmaturia  will  give  the  clue  to  the  dittk'ulty  ; 
■sn  the  majority  of  cases  the  urine  is  in  no  rcs]HX,-ts  abnormal. 

Before  the  tumor  has  rcachinl  a  size  sufficient  to  fill  more  than  oue- 
"^fourth  of  the  alxlomcn,  its  renal  origin  may  be  detected  iiy  the  rcuiform 
^lape,  by  its  position  more  in  one  or  other  (chiefly  the  right)  flank,  by  the 
greater  facility  with  which  it  can  be  displaced  into  either  lumbar  region, 
^nd,  above  all,  by  the  clear  jwrctisaion-tnite  over  the  tumor.  When  larger 
an  siw?,  the  more  elongate  barrel-shaped  alxlomcn  etjntrasts  markiilly  with 
"*he  prominent  spheroid  of  the  ovarian  cyst.  In  some  cases  the  exploratory 
aoeision  alone  will  solve  the  difliculty. 

An  enlarge<l  spleen  is  to  l)e  reciigniited  by  its  notched  boi-der,  its  regu- 
larity of  outline,  and  its  peculiar  resistance,  together  with  the  mobility  and 
the  readiness  with  which  the  tumor  can  be  disjilatwl  into  the  left  hypot^jon- 
drium  and  its  evident  want  of  pelvic  attachment. 

Technique  of  Ovariotomy  in  Children, — The  conduct  of  the  opera- 
tion for  the  removal  of  an  ovarian  tumor  in  a  child  is,  in  gencnd,  similar 
Xjo  the  same  operation  in  tlie  adult,  and  may  be  briefly  summed  up  in  the 
stages  enumerated  lx>low. 

Daily  baths  should  Ijc  given  beforehand,  to  cleanse  and  soften  the  skin. 


'  Three  timet  in  twelve  cases,  accurding  to  Dr.  Victor  Faludi. 
Vol.  II1.-47 
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Twentv-four  hours  Iwforc  tlif  oixration,  the  ImjwoIs  should  Ix*  well  o|K>ne 
and  half  an  iiuur  before,  a  sniait  dose  of  morphine  with  thirty  praius  of 
suhnitratc  of  bismuth  should  be  administered,  to  insure  contraction  of  the 
intestines. 

1.  Perfect  antisepsis  (whether  attained  by  a  thorough  preliminary  use 
of  8oai>-aud-\vator  or  by  oherainils). 

2.  An  incision  in  tlie  linea  allia  large  enough  to  allow  rapid  work. 

3.  Expasure  of  the  cyst,  and  puncture  and  evacuation  of  its  contents. 

4.  Turning  the  cyst  inside  out,  like  an  inverted  sac,  through  the 
incision. 

6.  Ligation  of  the  pedicle  in  two  or  more  parts. 

6.  Cleansiug  of  the  i>eritoneiim,  including  the  removal  of  all  water, 
escajxKl  cystic  contents,  and  blood,  usually  gravitating  into  Douglas's  pouch 
and  the  iliac  foasw. 

7.  Drainage  by  means  of  a  straight  glass  tube,  if  there  is  any  persist- 
ent oozing,  or  mmplete  closure  of  the  incision  by  means  of  silk  sutures, 
about  four  to  the  inch. 

Adhesions  to  abdominal  walls,  jx'lvic  viscera,  omentum,  and  intestines 
must  be  sepanitetl  with  extreme  care,  so  as  to  leave  no  blee<ling  points,  and 
to  avoid  sacrificiug  any  of  the  cttats  of  the  viscera.  This  can  be  accom- 
plished where  the  tumor  is  attached  to  the  omentum,  or  where  the  adhe- 
sions are  in  the  form  of  bauds,  by  double  tying  and  cutting  between.  Flat 
adhesions  can  be  seiMirated  by  carefully  i)eeling  apart  the  annexed  surfaces 
with  thumlts  and  forefingers,  always  rememlK'riug  that,  if  the  adhesion  is 
inclined  to  tear,  the  coats  of  the  tumor  which  is  being  extirjmted  must  be 
sacrificed. 

In  one  imixjrtant  respect  this  operation  when  performed  in  the  child 
differs  from  tlic  same  operation  in  the  adult, — that  is,  in  the  far  greater  lia- 
bility to  serious  sluxrk.  It  is  necessary  to  licar  in  mind  continually  that 
the  size  of  the  timior  in  pnjporti<m  to  that  of  the  subject  is  far  greater  in 
children,  that  the  relative  cxp<«ure  to  evajioration  and  loss  of  heat  is  much 
greater,  and  that  the  same  loss  of  blood  which  in  the  one  case  would 
at  the  most  produce  a  shock  to  be  recovered  from  in  two  or  three  days 
woidd  in  the  otlicr  prove  inevitably  fatal. 

The  simie  rule  applies  also  to  the  time  consumed  in  the  ojieration.  The 
diminished  {wwers  of  resistance  of  the  more  delicate  child's  oi^nism  must 
be  cxiustantly  borne  in  mind. 


DERMOID  CYSTS. 

Dermoid  cysts  are  frequently  met  with  in  childhood.  In  the  clos 
abtlnnien  they  present  all  the  characteristics  ol"  simple  ovarian  cysts.  They 
contain  abundant  fat,  either  liquid  or  of  a  tallowy  consistence,  skin,  hair, 
sebaceous  and  sweat  glands,  lioncs,  and  teeth.  They  are  much  slower  in 
growth  than  ovarian  tumors,  and  hence  are  liable  to  be  carried  much  longer, 
even  into  the  years  of  puberty. 


9«ff 
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CANCER. 

Cancer  of  the  ovary  has  been  observed  in  chiklhootl.  Henuig  (loc.  cU.) 
(ras  able  to  collect  four  cases  in  1878,  in  addition  to  which  he  has  since 
aHded  the  references  cited  at  the  end  of  this  article. 

The  writer  operated  upon  a  remarkable  case  of  this  kind  several  years 

ai?i.    The  patient,  twelve  yeare  old,  was  an  unu.sually  bright  child,  of  very 

siit'ht  frame.    The  abdomen  began  to  swell  very  sud<lcnly.    She  wiis  tapped 

a    number  of  times,  discharging  dark  bloody  fluid  containing  round  wlls. 

XTie  fluid  reaccumulated  very  rapidly,  and  she  was  evidently  fa.st  becoming 

e^diauBted  by  tlie  drain.     At  the  operation  the  writer  removc<l  a  large  sar- 

oomaof  the  ovarj',  flat,  and  lai^e  enougli  to  fill  a  hat,  attached  hy  a  broad 

nocmbranons  pedicle,  alx)ut  an  inch  and  a  half  in  length,  to  the  left  broad 

1  igament.     The  })atient  made  a  perfect  recovery,  but  succumbed  two  years 

l^ktcr  to  an  attack  of  dysentery. 

TUBERCULOSIS. 

Tuberculosis  of  the  ovaries  or  tnl)09  will  with  difficulty  be  recognized 
<*u  ring  life,  or  will  at  the  utmost  l)c  detected  upon  making  an  e.xploratorv 
»«*ei8ion. 

Hennig  cites  a  rase  of  a  child  from  Amboyna,  t^velve  years  old,  who  bad 
tiilxTcular  disease  of  both  ovaries,  one  tube,  and  the  uterus.  Gusserow 
(*«?e  literature  by  Hennig)  reports  cases  of  tuberculosis  of  the  ovaries  and 
i*eni8  without  |)articipation  of  the  tul)es,  and  Kiwisch  and  Neureutter  cite 
<*fie8  of  tuberculosis  of  the  tubes  and  uterus. 

PUS  DISEASES. 

^H  Inflammatory  diseases  involving  the  tubes  and  extending  to  the  ovaries, 

^H  "^^ling  the  tul>es,  or  extending  to  the  pelvic  peritoueimi,  undoubtedly  occur, 

^■**Ujougli  rarely  reportwl. 

^^  Dr.  M.  Sanger,  of  Lcipsic,  related  to  the  writer  a  case  in  which  a  man 

^^'•th  gonorrhcea  infected  his  whole  family,  including  a  little  daughter,  who 
***^Veloped  all  the  symptoms  of  an  acute  pelvic  peritonitis,  in  common  with 
.      ^'cdl-marked  gonorrhoea,  from  which  she  recovered  only  after  a  protracted 

r>r.  Edis'  reported  a  case  of  a  child  twelve  years  of  age,  dying  after  a 
*sting  illness  of  four  months,  in  which  he  found  a  pelvis  full  of  pus 
*  '■founding  a  ruptured  ovary  and  a  cheesy  tube. 


I 


EXANTHEMATOUS   INFLAMMATION. 


As  early  as  1851  Hennig  observed  hypenemia  and  infiltration  of  ovaries 
**^  tulics  in  scarlet  fever. 

The  effects  of  tlie  severer  forms  of  the  exanthemata  upon  the  female 
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genitals  ui^ently  demand  more  careful  observation  and  the  r^mit  of 
number  of  cases,  to  assist  in  determining  the  relation  of  these  diseases  t 
dysmenorrhoea,  sterility,  and  imperfect  development  in  later  life. 
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Barth,  Leipsic.     Case  in  a  child  of  ten  yeare. 

Schroder,  Zeitschr.  f.  Geb.  u.  Gyn.,  Berlin,  1888,  iz.  869. 


ABNORMALITIES  OF  THE  FEMALE  GENITAL 
ORGANS  AND  MAMMARY  GLANDS. 


Bt  CLARA  MARSHALL,  M.D. 


Abnormalities  of  the  female  sexual  organs  when  Btudicd  in  connec- 
tion with  the  development  of  the  human  embryo  no  longer  assume  the 
<*Knraoter  of  natural  curiosities,  but  become  explaiualilc,  in  the  large  niajor- 
■ty  of  instances,  undur  tlie  head  of  arrait  of  dcvclopmcni.  To  the  scientific 
stiidcnt  they  are  of  perhaps  greater  interest  than  are  the  normal  types,  be- 
^H  caiwe  in  them  is  afforded  an  ojipirtunity  to  study  in  a  permanent  form 
^"  *3ertain  transitory  embryonic  states.  These  malformations  liave  been  aptly 
I  spoken  of  as  "development  caught  in  the  act  and  fixed  permanently  for 
I        •fter-investigation." 

I  The  s{iace  allotted  to  this  paper  will  permit  only  a  cursory  glance  into 

t  *l» is  illimitable  and  fascinating  field  of  investigation. 
^B  Since  moat  of  the  malformations  of  the  genitalia  do  not  receive  atten- 
^^'  t'on  and  are  not  even  suspcctetl  until  some  defect  in  function  demands  relief, 
j  •*  Imppens  that  most  of  the  recorded  cases  are  those  which  were  seen  first 
•»»  adidt  life.  This  being  the  case,  it  necessarily  follows  that  most  of  the 
•1  lustrations  made  use  of  by  the  writer  have  been  taken  from  reports  of 
which  were  not«l  at  or  after  the  period  of  puberty. 
•Some  account  has  already  been  given  of  the  normal  auatomy  of  the 
*^male  sexual  organs  at  birth,  and  allusion  has  l)cen  made  to  their  nuxle  of 
*ieveJopraent  (vrtl.  i.  pp.  41,  42).  It  may  be  well,  however,  to  refer  to  the 
^ct  that  the  Fallopian  tu!>cs,  the  uterus,  and  the  vagina  are  develojKHl  from 
*««?  ducts  of  Miillor,  which  appear  first  as  solid  filaments,  and  then  as  tul»es 
^'hnse  walls  appnrach  each  other  and  aftcrwartls  (at  the  lowest  part)  coalesce, 
^'>th  a  final  absorption  of  the  septum  so  that  the  two  tubes  unite  iu  one, 
***»Tning  the  uterus  and  vagina.  Above  they  remain  scjMinitcd  as  the  right 
"•••sci  the  left  Fallopian  tube.  The  illustration  on  the  following  page  (Figs. 
■*>    2,  3,  4),  from  Skene,  is  suggestive  of  these  chauges. 

^^  OVARIES. 

^^r        Tlie  rarest  of  all  the  abnormalities  of  the  sexual  system  is  the  abiience 
\     ^'     both  ovaries,  and  it  is  also  the  abnormality  which  is  most  frequently 

k       "1 
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associated  with  defective  development  of  the  remaining   sexual  organs^ 
According  to  Courty,  "in  two-thiixls  of  the  cases  in  which  absence  of  th^ 
ovnries  has  been  obecrvcd,  the  vagina,  utenis,  and  Fallopian  tubes  were  ak^« 
abeent;  in  the  remaining  third  the  uterus  existed,  but  was  imperfecti    _-v 


Fia.  1. 


Fig.  2. 


VWefs  ducts. 


Fio.  S. 


Coalesceucc  of  duct*. 


Fio.  4. 


Plupprtnucc  of  Mptum. 


AppearuKC  of  fundui  and  cervix. 


develoixxl,  presenting  after  puberty  the  characteristics  of  foetal  or  infitnt^^*'* 
life."  A  diagnosis  of  this  condition  during  infancy  and  childhood  is  n-^  "' 
likely  to  be  mmlc  except  upon  the  post-mortem  table ;  it  may  be  suspect^^SM 
Hi  puUrty  if  there  is  no  evidence  of  ovulation,  and  especially  if  there  •* 

rvivU  lur  of  the  non-existence  of  the  uterus  and  vagina. 

liudimentary  o^•aries  in  the  living  subject  are  diagnosticated  or  suspecte;!^^ 
for  the  same  r«i9»)ns  as  those  just  given.     While  nidimentan.'  ovaries  m 
exi.-it  with  a  fully-developed  uterus  and  external  genitalia,  they  are  far  moi 
fntjuently  found  in  connection  with  a  rudimentary  uterus.     It  is  alao  intr:^'"' 
iH>rtMnt  to  remember  that  occasionally  fully-<leveloped  ovaries  may  be  fouu'  ^^-"^M 
«9!KKM«tetl  witli  non-development  of  the  uterus.  " 

T\w  ovaries  may  be  more  or  less  deeply  notched,  or  the  fissure  may  b*:^'^ 

m>  fXK'Usive  as  to  divide  the  ovarj'  into  two  segments,  not  a  vcrj'  rare  ab*:^ 

Mi^-umlity  ;  or  there  may  be  an  accessory  ovaiy  :  in  a  most  interesting  ca*^ 

|%t'  ihc  latter  condition  reportetl  by  Winckel  there  were  three  ovaries  an» 

^HN*  ovarian  ligaments.' 

IHn'  pn>*nHv  of  a  third  ovarj'  becomes  of  especial  significance  durin{( 
^|l^V^iKl-l>i«iring  (ieri<xl,  as  a  probable  explanation  of  those  rare  cases  ot 

<«M«H'V  fiiUowing  a  double  ovariotomy. 

A  tii^fk  ovnry  is  not  unfrequently  a.«.s<x'iated  with  a  one-homed  uteru 
MmA  M|«kW  llw  !«n\e  side  with  the  undeveIo{)al  horn. 

tlW  WtM^vw  ttrv  developed  in  the  abdomen,  gradually  descending  duriu^^  ^^^ 


u<l 


of 


H 


s  IfVlkwtK^U  J«r  weiblichen  Sezualorgane,  p.  28,  table  xxxiv.,  Fig.  7. 
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-Uterine  life,  reaching  the  brim  of  the  true  pelvis  at  birth,  and  after 
linh  gradually  assuming  their  final  iHuitiou  at  the  sides  of  the  pelvis, 
rhere  may  l>e  exctxnice  descent,  in  which  t>ase  the  ovary  may  be  found  in 
he  inguinal  canal  or  even  in  the  labium  nrnjus,  and  it  may  drag  with  it 
he  Fallopian  tube  and  the  uterus. 

FALLOPIAN   TUBES. 

Among  the  abnormalities  of  the  Fallopian  tubes  their  complete  ahaenca 
usually  assofiated  with  abseiiec  of  the  uterus)  is  first  in  tlio  order  of  rarity. 

Remembering  tlie  orifrin  of  the  Fallojiiau  tulies  from  Miiller's  duets,  it 
18  very  easy  to  understand  tliat  tiicre  may  ijc  any  degree  of  departure  from 
the  normal  tyi)e,  corresiwuding  to  the  stage  of  development  at  whioli  the 
arrest  has  taken  place.  Absence  of  one  tube  is  usually  aaaociated  with  a 
ttterus  unicornis. 

The  tubes  may  be  rudimentary ^  or  they  may  be  supplied  with  supemu- 
fturary  Jtmbrise  together  with  suj/emutnerarif  wfia  ;  or  they  may  fail  to  de- 
*«Dd  from  the  lumbar  region,  or  there  may  l)e  excrm  of  desceid  (hernia) : 
the  Fallopian  tubes  may  descend  alone  (this  is  very  rare)  into  the  inguinal 
Cual,  or,  as  is  more  frequent,  they  may  accompany  descent  of  the  ovaries. 


m 


UTERUS, 
e  uterus  in  the  child  is  higher  above  the  pelvic  brim  than  in  the 


l^lt,  and,  if  so  movable  an  organ 
pi  be  said  to  have  a  normal  posi- 
ion,  its  most  fre<^juent  piisitiou  is 
hat  of  slight  forward  inclination, 
rith  flexion  of  the  Unly  upon  the 
■vix.  The  position  of  the  uterus, 
ogether  with  its  rehitions  at  Inrtli 
3  other  organs  and  to  the  })elvic 
Bvity,  is  illustrated  by  Fig.  5,  from 
irty. 

Fig.  6,  also  from  Courty,  illus- 
the  following  characteristics 
the  uterus  at  birth :  its  size,  the 
tribution  of  the  arbor  vita;,  which 
Kteiids  to  the  fundus,  the  absence 
P  an  internal  o«,  the  two  cavities 
C  the  b(xly  and  the  necli  i)eing  con- 
Btaous  with  each  other,  the  larger 
«e  of  the  neck  and  its  relatively 
ckcr  walls  as  compare<l  witli  tfie 
iv.  tlie  shortness  of  the  vaginal 


Fio.  6. 


tion  of  the  cer\Hx  and  its  cylindrical  shape.    The  body  is  more  flattened 
In  in  the  adult,  and  its  upper  bui^cr  is  straight  or  even  slightly  coucave. 


rTEBVI!    OF    A    F<ETCS    AT    BlIlTH,    Bide    VleW, 

teen  In  Iti  rvlatlona,  showing  (he  nnnnsl  niile- 
flcxlon  nndinil  iluriiii;  riul&l  ind  tnfantlle  life 
(From  Coiirty,  ttfler  BonUttrd  unrt  Bmirgcry.)— o, 
IxMly  of  ulenu  flexed  forward;  6,  fiindiui  nlert 
Inokine  forward:  r.  cervix;  il,  THKliia;  f,  hymen," 
/,  Fnllupiaii  tube,  belitnd  which  the  urary  la  aeeD} 
ff,  bladder;  A,  rectum;  <, symphyals  publi. 


J 
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duB  point,  tlie  characteristics  which 
^  child  constitute  iu  the  adult  an 
uterus." 


C»Tmis.— ft.  cnvity  of  the  body,  showing  the  arbor  vita; 

Mb:  e.  neck,  Ihc  walls  of  which  are  very  thick :  rf,  vaglra 
CTEiirs  AT  Sevekth  Year,  open,  of  nuiural  flic  - 
i  a  trace  of  the  Internal  longltiiilfnal  fold  re>ulliia 

Wd  (nnnini;  a  continuation  of  the  arbor  vlue  of  the  necta 

lUckei'  walls;  d,  Tagiiial  portion  of  the  neck ;  e,  ragina. 


hr  obrdl.  in  which  case  there  is  usually  alisence  of 
«f  At  genital  system  or  elsewlicrc  in  the  body. 
•TW  uterus  may  consist  of  a  Imnd  of  connectiv 
fibres ;  it  may  be  a  solid  no<lule  of  fibrut— 


Fro.  7. 


kI^  ktead  of  cellular  ttsiae  mixed  with  muwiilar  fibre),  havlne  tirC 
I  R|imentliiir  the  uterine  cimiua  and  terminating  in  cnliu 
1  out  into  a  cavity  capable  of  holding  n  lentil  and  lln< 
•  orarles:  /,  /,  oviducts;  g.  g,  round  ligamentx;  h,  k,  broa 


rodimentary  form  descrilxKl  by  Mayer,  in  which  th  *"*^  ^* 
bv  the  normal  uterus  is  fillctl  by  a  Ixxly  comix)se»''^^^y 
iiiKv<i\'e  tissue,  and  sending  off  from  each  side  or  ^^^^ 
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superior  border  a  cord,  ending  in  a  Bwelliug,  which  may  or  may  not  be 
ualldf  and  which  is  found  at  tlie  insertion  of  tlie  round  ligament.  Fig.  7 
represents  such  a  uterus,  which  was  uamal  by  Mayer  uterus  bipartitue, 

Fio.  8. 


f       a1 


mmtn  rxtcoKsn  OF  a  Chiid,  seen  from  liehlnd.    (After  Pole.) — a,  right  nnlcom 
6,  right  Falloiiiaii  tube;  r,  led  Fallopian  lube;  d,  d,  ovsriea;  e,  bladder;  /, 
nctoa.  In  wblefa  la  weu  tlie  uterine  oriBco. 

*-h!ii  form  of  non-development  is  not   necessarily  associated  with    non- 

**Ovelopnieiit  of  tlie  ovaries.    The  breasts  and  external  oi^ius  of  generation 

***«y  also  be  well  developed. 

Ultrtw  Unicornis. — In  this  va-  -  F'o-  ^■ 

'^ety  of  arrest  of  development  one 

""tullerian  duct  has  been  developed 

^"Iiile  the  other  is  either  entirely 

*J->3ent  or  exists  in  a  rudimentary 

ate.     The  fundus  (if  we  may  be 

*^1  lowed  9o  to  call  the  fully-<level- 

^r»«l  single  horn)  is  cnrvwl  to  one 

*«<le,  and   is  continuous  with  the 

-^aillopian  tube  and  ovary.    There 

*>xay  or  may  not  be  a   FiilI(>|ii!Ui 

*»4lx'  and  ovary  conneeti-d  with  the 

*>  odeveloped  horn  of  the  uterus. 

-T'licre   may  be  an   altsencc   or  a 

•■^Jclimentary  condition  of  the  kid- 

*»^_j-  on    the   same   side  with   the 

**«:»develoiied  horn.     (Fig.  8.) 

Uterus   DuMphys. — This    de- 
■*•  ... 

"■*-*»Tnity   originates    lu    an    entire 

^^'ant  of  contact  of  those  portions 

^^*^  the  Mfillerian  ducts  which  should  by  their  coalescence  form  the  utenis. 

^— -Onseqaently  there  are  two  separate  uteri,  or  rather  the  two  halves  of  the 

^**^ru8  are  separate.     (Fig.  9.) 

This  variety  is  also  known  as  xiierua  duplex  separatum. 


Utkbus  DiDlLPHYS.— n.  rlRht  cavllr;  6,  left  cavity; 
c.  right  ovary;  d,  right  riniml  Ugiiment;  e,  lea  round 
ligument:  /,  left  lube;  g.  leH  vaginal  portion:  A.  right 
vaginal  portion;  I,  right  vnglna;  J,  leR  vagina;  k, 
pnnlilun  between  '.he  two  vagi ntc.  (I)e  Slndly,  after 
OlUvler.) 
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left  born :  b,  mvltjr  of  right  bom  ;  e,  right  cerrlcal  canal:  d.  i^^H**' 

anals ;  /,  the  panitlon  between  the  vaginal  canals ;  g,  g,  tubes ;  *'•  *• 

1;  t,  round  Ugamouts ;  {.  siupeiuory  ligament  of  at«nu.    (Kfliiu^      "'  • 


jWiri*nwi»    t.rattni-  b,  single  nackj  r,  «,  bomi;  d,<i,  tabw;  (,€;oTariai;j 
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Vienta  BioomU. — If  those  portions  of  the  ducts  of   Muller  wbich 
Jesoe  to  form  the  upper  jmrt  of  the  utenis  fail  to  unite,  the  result  is  a 


Fio.  12. 


n 


tTrmrs  AscrATrn.— a.  Indented  fundii*;  b,  b,  tubes;  e,  e,  round  llgamenta:  d,  central  longltudlni.1 
Idge  on  the  posterior  wall  of  the  cavity  of  the  bodjr;  e,e,  lateral  ridges  or  the  tame ;/,  Internal  in; 
,  g,  cervix  uterL    (From  K(ii«maul.) 

wo-horaed  utcrua.    If  the  cavities  remain  separate  throughout,  it  is  known 
ts  a  lUenm  bimrnis  du})le.v.     (Fig.  10.) 

There  may  he  a  two-homed  utenis  %vith  a  single  cervix, — tUerua  bicornis 
micofliJi  {Fig\  11). 

"  A  very  sliglit  tendency  to  separation  may  exist,  shown  by  a  depression 
n  the  fundus,  and,  from  its  resemblance  to  a  heart,  such  a  uterus  is  known 
I  tUa-ua  oordifonnia  (uterus  arcuatu-n)  (Fig.  12). 

Pio.  18. 


CTntn  liter htroHMn. 


Or  there  may  be  the  anvil-shapwl  uterus,  in  which  the  upper  border  does 
not  present  the  normal  degree  of  convexity  {uta'ua  ineuclifonnia)  (Fig.  13). 


k. 
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Utenm  iteptm  is  one  which  to  outward  appearance  is  normal,  hut  in 
which  the  ca%'ity  is  dividal  by  a  longitudinal  septum  into  two  halves.  A 
complete  division  constitutes  a  uierua  septus  duplex  (Fig,  14). 


Fia.  14. 


CTERrs  SEPTrs  DtJPLEX.— 1.  a.  tuba;  6,  6,  fbrnlus  of  double  uterus ;  c,  e.  e,  partition  ofatenu;  (T— • 
cavlttoor  uterine  bodies;  e,  c,  internal  orlflcra;  /./,  external  wiilUof  tlic  two  neiks;  p.  g,  cxtenitt 
flce8  ;  A,  K  vagimil  canals;  i,  partition  dividing  Uiu  upper  part  of  the  Toi^ln*  Into  two  balrea.    (I 
KOumaul.) 


h 


If  the  septum  is  incomplete,  the  deformity  is  known  as  «.  suhsept^ 
and  again  the  u.  subseptus  has  various  sulxlivisions  according  to  the  exte* 
of  the  septum.     If  the  jmrtition  extends  from  aljove  downward  to  the  e^ 
tcraal  08  (leaving  one  os),  it  is  a  u.  sul/seplus  uniforis:  a  still  shorter  pa 
tition,  just  reaching  the  internal  os,  is  a  «.  mhncj^ua  unicoUm.     The  vagi 
and  net^k  may  be  divid«l  without  division  of  the  body  of  tiie  uterus, 

Uterus  parvicoRis  is  one  in  which  the  neck  is  iindeveloi)ed.      C 
ncollif:  is  one  in  which  the  neck  is  absent. 

Hernia  of  (he  Uierim. — Congenital  inguinal  hernia  may  be  eomplicat( 
with  hernia  of  the  uterus,  or  much  more  fretjuently  with  hernia  of  tL— 
uterus  and  its  apjwndages,  in  which  latter  case  the  appendages  descend  fir^^^ 
and  the  uterus  is  dragged  down  afterwards.  Courty  states  that  in  tt-"^ 
"  Atlas  of  Boviu  and  Dujes,  PI.  XI.  Fig.  3,  there  is  a  drawing  after  Cloqu  -^ 
of  a  right  crural  hernia  of  the  uterus,  ovaries,  and  Fallopian  tubes  in  ^ 

newly-born  child,  in  which  the  fundus  of  the  uterus  seems  to  have  bea^^' 
first  displaced." 


me 

« 
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VAGINA, 
he  vagina  may  be  absent,  being  represented  only  by  a  cord,  in  which 
"case  tlie  uterus  may  be  absent,  rudimentary,  or  well  develoi)ed.  It  may  be 
narrow  {stenosis),  i'requently  associated  with  a  bicorn  uterus.  It  may  be 
dmtblCy  a  continuation  or  not  of  a  80-«illod  double  uterua.  It  may  be 
entirely  closed  (atresia  vaginas)  by  one  or  more  transverse  septa  or  by  an 
imperforate  hymen  [atresia  hymvnalis).  In  the  "  London  Obstetrical  Trans- 
actions" for  1887  (vol.  xix.)  a  case  is  reported  in  which  atresia  of  the  vagina 
>va.s  found  in  a  newly-born  child  combined  with  a  large  cyst  formed  by  the 
distended  upjier  part  of  the  canal  and  occupying  most  of  the  abdomen  :  the 
uterus  communicated  with  tlie  cyst. 

f  HYMEN. 

The  hymen,  according  to  recent  observations,  especially  those  of  Tar- 
ieu,  may  vaiy  greatly  in  appearance,  even  within  normal  limits.  The 
most  marked  abnormalities  arc  imperforate  hymen  (absolutely  no  opening), 
Ijijierforate  hymen  (two  openings),  which  may  or  may  not  be  continuous 
"with  a  double  vagina,  and  cribriform  hymen  (perforated  like  the  rose  of  a 
^ratcring-pot).  The  hymen  may  be  the  site  of  ajngenital  cystic  growths.' 
Pfteportcd  cases  of  congenital  absence  of  the  hymen  rest  upon  a  somewhat 

doubtful  basis. 

VULVA. 

1^      There  may  be  absence  of  the  vulva  (in  monstrosities),  or  its  elementf* 
may  be  slightly  developed,  or  there  may  be  excess  of  development  of  the 
labia  or  nymphte,  which  may  be  doulile  or  triple  in  numlier,  or  tliey  may  be 
quite  beyond  the  usual  pi'o|K)rtions,  or  there  may  be  a  bifid  clitoris  (due  to 
arrest  of  development),  or  the  clitoris  may  be  undeveloped,  or  there  may  be 
union  of  the  greater  or  lesser  labia.     This  last  condition  is  one  of  the  few 
abnormalities  of  the  sexual  organs  which  may  l>e  detected,  arid,  whnre  the 
union  is  su]3erficial,  may  be  easily  operated  upon  during  infancy  or  early 
childhood  :  failure  to  separate  the  labia  by  t^rly  surgical  interference  may 
result  seriously  in  atlult  life  (difficult  coitus  and  jmrturition).      A  com- 
bination of  some  of  the  above  features — viz.,  large  bifid  clitoris,  with  union 
of  the  labia  up  to  a  point  which  will  just  allow  of  exposure  of  the  clitoris 
_(tl)U3  simulating  a  scrotum),  with  hernia  of  ovaries  into  the  labia — gives 
Bd  apfx^aranoe  of  female  hcrmaplir<Klisni.     There  may  be  a  cleft  in  tlie  an- 
Herior  wall  of  the  urethra  (epinj/adia-x)  or  in  the  anterior  wall  of  the  bladder 
^fxlroversio  trsicce),  or  a  delicicucy  in  the  posterior  wall  of  the  urctlira 
[hj/pospadias).     These  abnonnalities,  together  with  the  subject  of  hermaph- 
rodism,  are  considered  elsewhere  in  this  volume. 

■  ANOMALIES  OF  CO.M  MUNI  CATION. 

■  If  at   that  period  of  embryonic  life  at  which  the  hollow  organs  of 
■he  genito-urinary  system  ttigether  with  the  rectum  communicate  with  a 
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cx)mmon  cloaca  there  is  a  partial  or  complete  arrest  of  development,  the  re- 
sult is  seen  after  birth  in  anomalies  of  communication,  to  which  belong  the 
congenital  ra-to-vagiual,  uro-vaginal,  and  un>recto-\-aginal  fistulse.  Any 
of  these  abnormal  passages  may  be  associated  with  au  imperforate  rectum 
or  anus.  Imperforation  of  tlie  vagina  may  exist  with  an  opening  between 
the  vagina  and  tlie  rectum  allowiug  in  after-years  of  the  esca|ieof  the  men- 
strual fluid  through  the  anus.  In  a  case  which  came  under  the  observation 
of  the  writer  the  septum  which  scimrates  the  rectum  fnjm  the  sinus  uro-geni- 
talis,  and  which  is  completed  in  the  tenth  week  of  embryonic  life,  had 
never  been  developctl,  and  as  a  consequence  the  rectum  opened  into  the 
vagina  and  the  anus  was  marked  by  a  simple  pitting  of  the  skin.  la 
another  case  of  im|jerforate  anus  the  rectum  opened  just  within  the  four- 
chcttc.  These  and  other  abnormalities  are  much  more  clearly  made  out  in 
the  adult,  because  of  the  larger  size  of  all  the  parts  whicli  enter  into  the 
deformity. 


EXCESS  OF   DEVELOPMENT. 


4 


Under  the  above  head  may  be  classed  the  rare  cases  of  verj*  early  se.xual 

development:  this  cxt«ss  in  growtfi  u.sually  corresponds  with  precocious 

menstruation,  this  function  having  l)cen  establislied  in  some  instances  at| 

.  .  . 

a  very  early  peri(nl  of  the  child's  history,  and  even,  it  is  stated,  in  the 

new-born.     One  of  the  most  interesting  cases  of  early  sexual  development! 

is  that  reported  by  Dodd,'  of  a  girl  who  began  to  menstruate  at  twelve 

months  of  age  and  who  became  pregnant  during  her  ninth  year,  being  de- 

livexed  of  a  child  weighing  seven  piiunds,  and  this,  too,  after  a  labor  which; 

was  not  difficult.     There  was  a  profuse  growth  of  hair  in  the  axillas  and 

on  the  pubes,  and  the  breasts  were  well  developed  and  secreted  a  good 

sujiply  oi'  milk.     Another  reported  case  of  pregnancy,  with  abortion  at  the 

end  of  four  weeks,  in  a  ch  ild  aged  eight  years,  seems  to  be  authentic*     Dr^ 

A.  Vander  Veer'  reports  the  case  of  a  girl  who  began  to  have  a  regular" 

menstrual  flow  at  the  age  of  four  months.     Dr.  Cortejarena  calls  attention 

to  the  fact,  as  illustmted  by  a  case  reported  by  himself,  that  the  mental 

and  moral  development  does  not  necessarily  correspond  with  the  physi 

evolution.* 


ABNORMALITIES  OF  THE  MAMMARY  GLANDS. 

The  most  fi-equent  abnormalities  of  the  mammarj'  glands  are  included 
under  the  two  heads  of  supernumerary  mammee  (poii/maalia)  and  super-i 
numerary  nipples  (polythelia).  [ 


'  Lnncol.  April  9,  1881,  p.  BOl. 

•  JournnI  dcs  Sciences  Medicnlec,  No,  6. 

*  Amorii'an  JournnI  of  Obstetrics,  September,  1888. 
<  El  Siglo  M^icD ;  Le  Keveil  Mudical,  1880,  p.  202. 
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Rudimentar}'  mammas  and  nipples  were  at  one  time  considered  to  be  of 
nttremely  rare  occurrence  and  to  be  confinetl  in  the  majority  of  tiases  to 
/emaJes,  but,  thanks  to  Leichtenstern '  and  others,  both  of  these  opinions 
have  been  greatly  modified.  Leicbtenstero  estimates  (this  is  only  an  esti- 
auite,  and  not  an  accurate  calculation)  the  occurrence  of  supernumerary 
uipplei  and  mammee,  taking  tlie  two  se.\cs  indiscriminately,  to  be  one  to 
five  hundred.  Dr.  J.  Mitchell  Bruce'  found  in  a  series  of  cases  including 
both  sexes,  examined  by  himself,  that  tiie  abnormality  occurred  in  more  than 
seren  out  of  one  liundred  cases.  The  mistaken  belief  in  the  greater  fre- 
quency of  the  anomaly  in  the  female  than  iu  the  mole,  t<^ether  with  its 
explanation,  has  received  consideration  by  Leichtenstern  and  subsequently  by 
ocliers.  The  mammary  gland  being  rudimentary  in  boys,  and  hence  not 
^wrmming  functional  activity,  it  is  not  strange  that  many  cases  are  over- 
looked ;  even  iu  girls  the  anomaly  may  not  be  noticed  or  even  suspected 
until,  the  function  of  lactation  being  establishetl,  tiie  presence  of  a  secreting 
gland  in  an  abnornuil  situation  fur  the  first  time  attracts  attention,  It  is 
not  always  noticed  even  in  the  first  pregnancy,  cases  being  reojrded  in  which 
it  is  aaserted  that  the  anomaly  was  not  observed  until  the  sixth  or  seventh 
pregnancy.* 

A.  systematic  obser%'ation  of  a  series,  of  persons  of  both  sexes,  such  as 
that  undertaken  and  rejwrted  by  Dr.  J.  Mitchell  Bruce,  establishes  the  fact 
that  sujwrnumerary  mamrate  and  nipples  are  of  even  more  frcfjuent  occur- 
t'Qoe  in  boys  tiian  in  girls.  He  makes  the  following  recoixl.  In  one  hun- 
dred and  four  females  there  were  five  cases,  or  four  and  four-fifths  jH?r  cent, 
«»f  the  abnormality,  and  in  two  hundre<l  and  seven  males  there  were  nine- 
teen oases,  or  nine  and  one-tentii  per  cent.  Leichtenstern  collected  from 
'•teratare  ninety -two  cases:  of  these  there  were  twenty-two  males  and 
■eventy  females.  Of  the  thirteen  cases  observed  by  himself  there  were 
nioe  males  and  four  females. 

The  usual  situation  of  supernumerary  nipples  is  below  the  level  of  the 
*>ormal  nipple  and  nearer  the  median  line.  When  the  abnormality  is  single, 
*'  ia  in  the  majority  of  instaiiccji  found  ou  the  lefl  side :  the  ex])lanation  of 
**»>«  is  not  well  made  out,  but  it  is  interesting  in  this  connix-tion  tu  note  the 
*•<*  that  it  is  the  left  breast  which  is,  as  a  rule,  more  develojvwl  than  the 
•■^gUt.  Hyrtl  accounts  for  this  latter  eoudition  on  the  ground  that  tlie  left 
^^'teast  is  commonly  more  useil  during  lactation  than  the  right,  Iw'causo  of 
'^*e  greater  facility  with  which  the  child  is  held  upon  the  left  arm,  allowing 

*  Uelier  das  Vorkoramrn  und  die  Bwlcutuni;  supcmiimpriirer  (floccMorischer^  Bniste  iind 


*^*»t«rii»«tiUi  Ton   Prof.  LeichtensU'rn   in  Tuhingen,  Virchow's   Arehiv,  1878,  I'urt    II., 
"*■*»!•  Ltxiii.  p.  222. 

■On  Supernumpniry  Nipples  and  Mammie,  with  an  Account  of  Sixty-Pive  InsUinces 
"^••rred,  by  J.  Mitchell  Bruve,  A.M.,  M.O.,  etc.,  Journal  of  Anatomy  and  Physiology, 
***♦».  »ol.  xiii. 

'  On  a  Cnse  of  .Secretion  of  Milk  from  the  Right  Aiilla,  by  Churle»  J.  Hare,  M.D., 
**«■.  Lancet,  1800,  vol.  ii. 
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the  right  tu  remain  free :  thia  is  an  illustration  of  wliat  Darwin  would  strle 
the  "  iulierited  effect  of  use."  On  the  other  hand,  when  there  is  uniktoa! 
amazia,  or  when  with  the  normal  nmnher  of  breasts  one  is  less  fully  devcl- 
oped  than  the  other,  the  anomaly  in  either  case,  according  to  Leichtensteni, 
is  on  the  right  side.  When  supernumerary  glands  or  nipples  appear  nbort 
the  normal,  they  are  outward  as  well  as  upward ;  but  their  presence  in  this 
situation  is  extremely  rare  (four  cases,  according  to  Dr.  J.  Mitchell  Bru«). 

Four  is  the  abuornuil  unmlier  of  glands  or  nij>ple8  most  common;  there 
may  l>e  three,  still  moi-e  rarely  five,  and  Alexander '  records  a  case  of  sii 
nippies. 

The  axilla  is  one  of  the  rarer  sites  of  this  anomaly,  Leichtenstem  re- 
cording five  such  cases  and  Bruce  none.  Such  a  gland  may  have  a  nipple,' 
or  there  may  be  a  miuut«  orifice  not  larger  than  one  of  the  sweat-ducts  (m 
in  the  case  already  uot<xl  as  repi>rted  by  Dr.  Hare),  or,  as  witnessed  of 
course  only  in  adult  life,  tiic  milk  may  exude  from  several  minute  orifices,' 
in  which  resjM.'ct  these  glands  resemble  the  axillary  glands  of  the  mono- 
tremata.  Usually  the  supernumerary  glands  are  entirely  separate  from  the 
gland  pro|K.'r,  but  exceptionally  tliey  appear  to  be  prolongations  of  the 
mammary  gland,  being  couue<^ted  with  it  by  a  cord.  Such  a  case  m 
observed  by  M.  Notta.*  In  fifleen  post-mortem  examinations  M.  Notti 
found  only  one  case  in  which  there  Was  an  axillary  prolongation  of  the 
breast  in  the  shape  of  a  cord. 

Lcichtenstern  denies  the  possibility  of  the  presence  of  su|)emumerary 
breasts  and  nipples  upon  the  aUlomen,  but  Bruce  claims  that  in  more  than 
one  instance  observed  by  himself  the  alxlominal  wall  was  the  seat  of  the 
abnormality.  Other  locations,  according  to  Leichtcnstern,  arc  the  back 
(two  instances),  the  acromion  (one  instance),  and  the  outer  side  of  the  thigh 
(one  cape). 

J.  Bland  Sutton  *  quotes  from  Ahfeld's  "  Missbildung  des  Menschen"  a 
case  of  supernumerary  mammse  u|H>n  the  labiimi  majus.  Barth,*  of  Berlin, 
tells  of  a  girl  who  wiiilc  under  tn,>atment  for  another  trouble  asked  to  have 
a  wart  removed  from  her  face.  This  growth,  of  which  a  detailed  account 
is  given,  was  situated  just  below  the  origin  of  the  lobe  of  the  right  ett, 
and  was  congenital.  It  was  surronndetl  by  an  areola  of  pigment,  and  it 
increased  in  size  during  menstruation.     After  removal  it  was  exhibittd 

'  Human  Retrogpeasion,  by  E.  W.  Alexander,  etc.,  Medical  Times  and  Gazette,  July 
21,  188.5,  p.  71. 

•  As  in  a  case  reported  by  S.  A.  Brown,  M.D.,  of  Sioux  Falls,  Dakota,  in  Northweittni 
Lancet,  St.  Paul,  April  1,  1888.     See  also  Lancet,  184fi,  vol.  ii.  p.  227. 

•  Nashville  Juurnal  of  Mt>dicinc  and  Surgery,  188.3,  vol.  xxxi.  p.  196,  Lacteal  C;r»tiB 
Axilla,  by  il.  L.  Tumey,  M.D. 

•  Mwlicftl  Times  and  Gazette,  1882,  vol.  i.  p.  811. 

•  Supernuraerary  Mammie  and  Nipples  in  Man,  Monkeys,  etc.,  by  J.  Bland  SutfoUi 
F.R.C.S.,  ftc,  Anrierican  Journal  of  the  Medical  Sciences,  N.  8,,  vol.  xcvii.  (Janturj  to 
June,  1889)  p.  247. 

I  •  Virchow's  Archiv,  Bd.  cxii.  S.  669. 
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bffure  dieaection  to  many  physicians,  who  declared  it  to  be  a  nipple,  and 
•aicroscopie  study  confirmed  this  opinion. 

Bruce  gives  a  critical  analysis  of  the  several  cases  seen  by  himself  with 
r»forenoe  to  the  degree  of  development  of  the  glaud,  the  areola,  the  number 
of  hair-follicles,  etc.,  but  it  is  only  necessary  to  say  tliat  the  sufiorniimerary 
J?laud  is  usually  much  smaller  than  tiiat  in  the  normal  situatirMi,  nu<l  that 
in  the  cases  reported  all  grades  of  developmcut  of  the  nipple  have  been 
tioted,  from  those  doubtful  cases  the  real  nature  of  whicli  it  is  difficult  to 
^       determine  unless  lactation  supervenes,  up  to  tlie  fully-<levcloped  and  destincd- 

fct<>-lH'-f^nctionally-active  (Mipilla  with  its  well-marki'd  areola. 
There  is  a  deformity  which  in  adult  life  interferes  with  the  performance 
ttf  its  function  by  the  breast,  antl  wliieh  may  be  tracetl  to  emliryunic  tle- 
Pelopment  and  may  show  itself  even  when  there  are  the  normal  number 
of  breasts.  According  to  Leichtenstern,  when  the  human  embryo  is  seven 
and  a  half  centimetres  in  length  a  single  furrow  ap|x>ars  in  the  superfieiul 
layer  of  the  skin,  and  at  thia  early  stage  in  the  life  of  the  cmbrjo  there 
exists  neither  areola  nor  nipple,  nor  are  milk-ducta  present.  The  milk- 
du(ts  (according  to  the  same  authority)  when  first  observed  in  the  embrj-o 
^;«re  ten  centimetres  long,  appearing  later  in  communication  with  the  jire- 
^formed  papillte  which  out  of  the  original  furrow  in  the  skin  have  gradually 
beea  elevated.  If  the  development  is  arrested,  so  that  the  erabnional  skin- 
furn>w  does  not  rise  into  a  complete  ])apilla,  then  in  the  adult  the  ni])plo 
retains  its  original  embryonic  form,  apj)earing  as  a  "quite  low  proniiueuce, 
Boperficially  flattened,  with  a  linear  cleft  in  the  middle  like  an  os  uteri." 

There  are  very  few  cases  in  whr<'li  liercility  can  be  traced.  Leichtenstern 
could  trace  inheritance  in  none  of  the  cases  observed  by  himself  and  in  only 
seven  of  thoee  recorded  in  literature.  Among  the  latter  is  the  case  in  which 
«  woman  who  had  three  mammary  glands,  one  on  the  left  and  two  on  the 
right  side  of  the  chest,  bore  a  daughter  who  also  had  three  nKimmte,  two  in 
the  normal  situation,  and  one,  well  formed,  ujxm  the  outer  side  of  the  left 
tbigh,  a  few  inches  below  the  great  trix-hanter;  this  third  mamma  during 
•childhood  was  thought  to  be  a  mother's  mark,  but  in  adult  lilb  it,  in 
common  with  the  other  two  glands,  furuislntl  an  abinidant  supply  of 
niilk.  This  is  the  famous  case  so  often  misquoted  as  a  case  of  inguinal 
,     *nammarv  gland. 

Alexander  (already  referred  to)  tells  of  a  mother  and  several  children 
•11  of  whom,  except  one  brother,  ptuwosed  suijcmnmeniry  pectoral  nipples. 
Amastia  is  excee<lingly  rare.  An  interesting  case  of  absence  of  one 
^•''east  is  reported  by  Paull.'  In  this  <«se  the  mother  l>ccame  awjuainted 
^*^'tlj  the  absence  of  the  left  breast  in  the  jTcrson  of  her  child  about  three 
^^*<?ks  after  its  birth,  the  nurse  being  loath  to  inform  her  before.  The  cir- 
*^*>nastance  was  then  told  to  her  surgeon,  who  gave  it  as  his  opinion  that  the 


*  Total  Atwence  of  Left  Mammnry  Glnnd  from  Non-Development,  by  Frederic  Puull, 
-I^.C.8.,  in  II  letter  to  the  Lancet,  18(52,  vol.  i. 
Vol.  III.— 48 
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breast  might  be  developed  at  tlie  age  of  puberty.     The  mother  attributed. 
the  defect  to  her  having  beeu  frighteued  during  the  third  muutli  of  preg— 
naney  by  a  woman  who  called  at  the  door  and  exjjosod  marks  left  by  tl»^ 
removal  of  the  left  breast  for  cancer.     Since  it  has  been  stated  tliat  eas^^ 
of  partial  or  complete  absence  of  one  or  both  breasts  are  usually  associate^^ 
with  some  other  developmental  defect,  it  is  interesting  to  follt>w  the  snV:^ 
sctpieut  history  of  this  infant.     She  was  attended  iu  her  firet  confineme  r^ 
(showing  activity  of  the  sexual  organs)  at  the  age  of  twenty-two.     Tl,f 
writer  states,  "On  cxoniining  the  case  I  could  not  find  the  slightest  trntY" 
of  the  [left]  gland,  the  ribs  lieiug  in  fact  less  covered  than  usual,  in  ron- 
eequeuce  of  the  imjierfetrt  development  of  the  pectoral  muscle.     A  swall 
pimple  ropresentetl  the  nipple.     During  her  pregnancy  this  rudimentary 
nipple  hsul   increased   iu   size  and   had   become  very   iMiinful.     With  (lie 
excejJtion  of  a  slight  narrowness  of  the  chest,  she  was  well  formed." 

Marandel '  obeerved  a  case  of  absence  of  one  breast,  and  Lousier' 
mentions  the  same  deformity  in  a  woman  and  her  daughter.  A  most  in- 
teresting ca.sc  of  the  entire  absence  of  both  breasts,  witli  its  arcomjiaiiyiug 
oongimital  defects,  iu  a  boy  three  and  a  half  years  old,  is  reported  bv 
Hutchinson.'  He  had  no  nipples,  and  tiieir  sites  were  occupied  by  little 
jmtchcs  of  scar.     Nothing  like  a  mammary  gland  could  be  traced. 

Leichtenstern  believes  that  liumaa  polymastia  and  polythelia  may  l« 
explained  as  au  cxam|)le  of  retrogression,  and  ascribes  to  every  man  the 
latent  tendency  to  protluce  more  than  two  breasts.     While  Darwin*  admits 
that  this  theory  is  greatly  weakened  by  the  apixaranoe  of  supernumerary 
breasts  in  unusual  situations  (su(;h  as  the  back),  Ix'ichtenstern  says  that 
such  exceptions  "probably  show  retix)grcssion  to  still  more  jirimitive  an- 
cestors."    If  we  accept  the  view,  which  according  to  Handyside*  was  first 
brought  forward  by  Layoock,  that  a  manmia  is  simply  au  aggregation  of 
highlv-sjx?cialize'<l  sebaceous  glands,  it  is  less  difficult  to  understand  their 
appearance  in  various  parts  of  the  body  where  nutrition  is  especially  active, 
such  as  the  axilla. 

Di".  J.  Bland  Sutton,  in  the  interesting  article  already  referred  to,  after 
a  careful  analysis  of  the  facts,  seems  to  Iw  justifietl  iu  his  conclusion,  which 
is  as  follows :  accessory  mammce  may  arise  in  three  different  ways, — viz., 
(1 )  by  atavism,  (2)  as  "  sports,"  and  (.3),  very  ran'ly,  by  dichotomy. 

The  writer  wishes  to  express  her  thanks  to  Dr.  Mary  Fisher  for  valua- 
ble a.ssistance  iu  looking  up  the  literature  of  this  subject. 
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1  Dii-tionnHire  dfs  S<:ienc<>B  MMicales,  xxx.  878. 
'  Dissertation  sur  Laclatiim. 

•  Congenital  Absence  of  Hair  and  Mnmmory  Glands,  with  Atrophic  Condition  of  the 
Skin  and  its  App'ndapes,  in  a  Boy  whose  Mother  had  heon    almost  wholly  bald  from 
Alo|>ociii  Areata  from  the  Age  of  Six,  by  Jonathan   Hutchinson,  F.R.8.,  etc.,  3Ied 
Chiniixii'ul  Tn\ti»nctions,  London,  vol.  Ixix.  p.  474. 

*  IKtioenl  of  Man,  1871,  vol.  i.  p.  120. 
'  Journal  of  An»tt)my  and  Physiology,  November,  1872. 
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DISEASES  OF  THE  BLOOD  AND  BLOOD- 
MAKING  apparatus; 

Br  J.  P.  CROZER  GRIFFITH,  M.D. 


Diseases  of  the  blood  and  blood-making  ap^mratus  constitute  a  subject 
*o  extended  and  of  such  scnentific  importance  tliat  the  limits  of  the  pjtsent 
*t1ic'Ie  necessitate  a dis<nis.si(in  uf  tlmse  matters  chiefly  which  possess  practii-al 
Value,  and  with  special  relerentw  to  featuits  ptniliar  to  the  age  of  diildljood. 

The  <'haracteristic8  of  the  blood  iu  children  ditfer  but  little  from  those 

r~       of  the  bhMHl  in  adults.     In  the  latter,  as  in  tlio  former,  the  blood  consists 
of  a  nearly  colorless,  alkaline  fluid — tlie  plasma — and  of  corpuscular  ele- 
ments of  various  forms. 
It  is  usually  estimated  as  etiualling  -jlj-  of  the  total  JKxly-weight.     In 
childreo  its  relative  weight  is  probably  somewhat  less  ( ,',i,  Weleker),'  though 
>n  tlie  newly-born  it  is  temjwrarily  rather  greater.     The  total  weight  of  tlie 
corpuscular  elements  in  ailults  is  estiniateil  by  Robin'  to  be  about  45  per 
opnt.  and  that  of  the  plasma  55  jwr  cent,  of  the  whole  weight  of  the  blo<xl. 
The  8j)efific  gravity  is  generally  stateil  to  ix;  stmiewhat  lower  iu  children 
*lian  in  adults  (1045-49  :  1055,  Denis),'  owing  to  a  smaller  proportion  of 
•olid  constituents.     This  does  not,  however,  ai>]ily  to  tlie  newly-born,  in 
hom  there  is  a  s|)ecific  gravity  of  106ti,  accorfling  to  Keating  and  Ed- 
i,*  and  to  Jones,'  who  has  made  careful  studies  on  this  subject,  finding 
*l»o  at  the  end  of  the  second  M'cek  a  sudden  fall  in  the  sp<'cific  gravity.    The 
"•gh  specific  gravity  is  due  to  a  decided  excess  in  the  amount  of  hajmoglobin. 
This  is  the  opinion  most  widely  held.     The  recent  resesirchcs  of  Scheren- 
*!«»,*  however,  lead  to  a  different  cfiuclusion, — namely,  that  the  blood  of  the 
Oevrly-born  is  of  a  lower  s|>ecific  gravity  than  that  of  the  adult,  being  defi- 


*  It  hu  been  impouible  to  plitce  this  article  in  vol.  ii.,  where  it  beloug«,  aa  Dr.  Griffith 
uked  to  undertake  its  prppiirHtiim  at  a  Iiite  dute. — Kditob. 

'  Vicponlt,  in  Gerhnrdt's  Handb.  d  Kindt-rkr.,  1877,  i. 
'  D«lton,  HumBn  Physiology.  1876,  p.  243. 
'  Anhive*  of  Pedialriw,  1887. 

*  Journal  of  Phyiiology.  1887. 

•Currier,  Ann.  Univ.  Med.  Scl.,  18tK),  ii.  L. 
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cient  in  hwmoglobin,  though  rich  in  stroma.  Kruger/  too,  believes  that 
there  is  less  haemoglobin  in  the  hhrnd  at  birth  than  a  short  time  later.  Ac- 
cording to  the  investigations  of  Leiehtenstern,'  the  amount  of  htemoglobiu 
is  greatest  at  or  soon  after  birth,  and  is  least  from  tiie  middle  of  the  first 
year  to  the  age  of  five  years,  when  it  again  begins  to  increase.  The  dimi- 
nution in  hsemoglobin  takes  placid  even  within  the  first  two  weeks  of  life. 

The  statements  regarding  tlie  fibrin  in  the  bkKxl  of  children  are  conflict- 
ing. Of  recent  writers,  Kriiger'  says  that  the  quantity  at  birth  is  decidedly 
diminished,  while  Silbermann*  concludes  that  the  fibrin-ferment  is  increased. 

The  plasma  consists  of  90  i)er  cent,  water,  and  contains,  besides  the 
corpuscles,  albumen;  fibrin-forming  substance;  salts,  esfiecially  sodium 
chloride  ;  tra«'s  of  fat ;  nitrogenous  bnlies  in  small  amount,  such  as  urea, 
uric  acid,  hyjioxanthin,  and  ereatin  ;  traces  of  certain  extractives,  as  choles- 
terin,  lecithin,  sugar,  and  lactic  acid  ;  aud  gases.  The  amount  of  albumen 
and  of  salts  is  generally  eonsideretl  to  be  diminished  in  the  blood  of  children, 
though  Scherenziss*  claims  that  in  the  new-lwrn  there  is  an  increase  of  salts. 

Tlic  coqiuscular  elements  are  of  four  forms:  1.  The  blood-plaques  of 
Bizzozero,  or  ha?matoblasts  of  Haycm.  2.  The  nucleated  red  blood-eor- 
pusclcs.  3.  Tlie  ordinary  red  blood-corpuscles,  or  erythrocytes.  4.  The 
white  blofjd-cells,  or  leucocytes. 

1.  The  first  consist  of  colorless,  minute,  homogeneous  or  finely-granular, 
disk-like  Ixxlies,  measuring  from  1.5  to  3.5  micro-millimetres,*  occurring 
isolated,  or  Imiucutly  agglonicrate<l  into  the  so-called  Hchultze's  granule- 
masses.  Their  origin  and  function  are  still  subjects  of  much  discussion, 
but  they  are  8uppo.sed  to  ivear  some  part  in  the  production  of  fibrin  and 
the  formation  of  clots.*  Tliey  are  by  most  ol>servers  a)nsidered  to  be  inde- 
pendent bodies;  but  in  an  elaborate  paper  recently  published  by  Ixivrit' 
it  is  claimed  that  they  are  only  the  products  of  retrograde  metamorphosi.s, 
the  result  of  a  destruction  of  the  white  blood-cells  or  of  a  precipitation 
frfjm  tlic  plasma.  There  are  probably  250,000  to  300,000  of  them  in  the 
cubic  millimetre  of  adult  blood,  but  in  infants  and  young  children  their 
numljer  may  likely  be  doubled.*  Cadet,'  liowever,  found  tiiat  the  number 
was  decreased  in  the  new-born,  as  twenty-one  children  whom  he  examined 
exhibited  an  average  of  only  171,000  {>er  cubic  millimetre. 

2.  The  nucleate*!  red  blood-cells  are  found  normally  in  the  red  marrow, 
and  are  probably  intermt<liate  forms  Iwlween  the  marrow-cells  and  the  red 
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>  .Tnhrh.  f.  Kindt-rhoilU.,  1888,  Bd.  xxvii.  H.  4. 

»  Vierordt,  in  0(>rh«r<ifs  Hiindb.  d.  Kinderkr.,  1877,  I. 

»  .Iiihrb.  r.  Kiiiderlieilk.,  1887. 

•  Ann.  Univ.  M«l.  Sci.,  1890,  11.  L. 

•  Oslcr,  Mi'dicdl  News,  April  8,  10,  17,  1886. 

•  For  a  full  diseiiBsion,  with  references,  see  Osier,  loc.  cit.  ;   aUo  Hayem,   Du  Sang, 


1889. 


'Henry,  Ann.  Univ.   Med.   Sci.,  1890,  ii.  E;  from  Virchow'i   Archiv,  September, 


1889. 


'  Hay  em,  loc.  cit. 
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blood-corpuselcs,  aud,  though  they  are  not  found  in  the  blmxl  of  healthy 
adults,  they  are  present,  according  to  Ehrlich,"  in  all  varieties  of  antemia. 
They  occur  in  that  of  the  foetus  and  the  young  child  up  to  two  or  three  yoare 
of  age.  They  consist  of  distinctly  colored  discoid  bodies,  somewhat  larger 
than  the  ordinary  red  blood-cells,  and  containing  one  or  more  nu('lci. 

3.  The  red  blood-wlls  f(»rni  by  far  the  largest  jwrtton  of  the  wirpuscidar 

k    dements  of  the  blood,  and  offer  much  the  greatest  iiitemst  from  a  practical 

P«taud-point.      They  are   iMiIc-yelhtw,   circular,    bi-concave  disks,    without 

nuclei,  and  consist  of  a  stroma  colored  by  haemoglobin.     They  constitute 

the  means  by  which  oxygen  is  carried  to  the  tissues.    In  the  adult  they  vary 

but  little  in  their  size,  which  is  about  ^-jViT  '"'^h,  or,  aci'ording  to  Hayem,* 

7.5  micro-millimetres.     The  uiimlx?r  found  in  a  cubic  millimetre  of  blood 

varies  considerably  even   in  lu-aitli,  but  averages  5,000,000  in  men  and 

4,5<X),0()0  in  women.     Flexible  aud  clastic  and  easily  changing  their  shajje 

under  pressure,  they  at  once  resume  this  under  normal  conditions  when 

I     the  pressure  is  removcnl. 

[  The  number  of  rod   blood-cells  in  the   newly-born   is  relatively   in- 

creased,' but  as  the  child  grows  older  it  gradually  fidls  below  nor-mal. 
Silbermann*  calls  attentiou  to  the  varying  size  of  the  red  corpuscles  in 
the  newly-born,  and  to  the  occurrence  of  "  shadows"  (iichaMen),  or  i)ale  cor- 
puscles deprived  of  their  haemoglobin, 
^h     4.  The  white  blood-cells,  colorless  corpuscles,  or  leucocytes  are  masses 
^^of  finely-granular  protoplasm,  exhibiting  amfcboid  movements,  containing 
one  or  morc  nuclei,  and  measuring  about  j-sVff  '"'"''  '"  <liametcr.     They 
bear  an  important  |>art  in  inflammatory  processes,  and  have  also  been 
claimeil  by  Metschnikoif  to  have  a  destructive  action  upon  bacteria,  pre- 
venting their  spread  in  the  tissues,     The  average  numlwr  pn>seut  in  a  cubic 
millimetre  is  from  8000  to  15,000.     Their  relative  nunilwr  compared  with 
that  of  the  retl  lilodd-ccUs  in  adults  varies,  as  a  rule,  from  1  :  350  to  1  : 
600-700  (1  :  750,  Kcineckc),'  though  a  decided  iuca^ase  of  the  number  of 
the  white  blood-<'ells  over  this  may  exist  without  constituting  any  indication 
of  illness. 

The  blood  of  children  contains  normally  a  lai^r  proi>ortion  of  leuco- 
cytes than  does  that  of  adidts;  the  ratio  being  1  :  135  up  to  1  :  210  from 
the  age  of  twelve  hours  up  to  that  of  one  hundix-d  and  fifty  days,'  or, 
according  to  Moleschott,  an  average  of  1  :  25(5  from  the  age  of  two  and  a 
Imlf  up  to  that  of  twelve  yeai-s.  Children  at  the  breast  possess  a  greater 
percentage  of  leucocytes  than  do  those  fed  on  cow's  milk  (Demme). 

The  origin  of  the  red  and  white  blood-cells  is  not  even  yet  definitely 


«  Berlin.  Klin.Wochernchr.,  1880,  405.  "  Du  Sang,  1889. 

*  Lepine,  Comptcs-Rpnd.  d.  I.  Soc.  d.  Biol.,  1876;  Demme,  Jahrb.  f.  Kinderbeilk.,  1882, 
^^867  ;  Hayem,  loc.  cit. ;  Henrj-,  Archives  of  Medicine,  1888,  x.  97. 
^k      •  Jahrb.  f.  Kinderbeilk.,  1887. 
^V      •  FortKbr.  d.  Med.,  1889,  rii.  408. 
[  *  Ocmmc,  loc.  cit 


758 


DISEASES   OF  THE   BLOOD. 


understood.  Briefly  stated,  it  would  seem  almost  certain  that  the  white 
cells  are  formed  in  the  lymphatic  glands  and  other  similar  adenoid  tissue, 
while  the  red  colls  are  dcvelojxJ  from  the  lenccK-ytes,  from  the  nucleated 
red  blood-coipuclcs  in  the  Ixme-inarrow,  or  from  the  luematoblasts. 

In  the  study  of  the  diseases  of  the  blooti  and  blooil-niaking  apfNinitus, 
it  becomes  all-imjwrtant  to  understand  the  most  practically  useful  scientific 
methotls  for  its  cxatninution.  Much  may  Ix;  learned  from  sini|)ly  viewing 
with  the  microscofx;  a  drop  of  l)lood  u[>ou  a  glass  slip.  A  rough  deterrai- 
nation  can  be  made  of  the  presence  of  an  increase  in  the  number  of  the 
white  blood-cells ;  and  tlie  color,  shajx',  and  arrangement  of  the  red  cor- 
puscles can  l)e  noticed,  as  well  as  the  u»mlx>r  of  hscmatoblasts  and  the  (xv 
currence  of  nucleated  red  blood-cells  or  of  parasites.  But  for  the  thorouj^h 
study  of  the  condition  of  the  blood  iu  disease  more  exact  methods  must  also 
be  used. 

For  practical  clinical  purposes  the  two  important  matters  to  be  deter- 
mined by  the  employment  of  .xpwial  apjiaratiis  arc  the  percentage  of  Iwmo- 
globin  and  the  absolute  and  relative  numlx-r  of  the  white  and  red  blcxKl-«  Ik 
For  the  first  we  may  employ  the  hiemoglabinomoter  of  Gowers  or  the  in- 
stniinent  of  Fleischl. 

The  apparatus  of  Gowers,  shown  in  Fig.  1,  consists  simply  of  a  small 
guaixled  lancet,  a  twenty-cubic-millimetre  capillary  glass  pipette,  a  small 

Fia.  1. 


WiUh  with  pipette-stopper,  and  two  narrow  glass  tubes  of  the  same  size, 
one  filled  with  a  transparent  cfilored  matter  which  is  rc^rded  as  the  stand- 
unl,  Ihc  other  gniduatwl  with  an  ascending  scale  of  |K'rcentages  from  10  to 
120.  In  using  this  ap]mratU9  a  few  drops  of  water  are  first  put  into  the 
gnuln«t<Hl  fulx',  to  prevent  coagulation  of  the  blood ;  the  finger  is  then 
pricki^l  witli  the  lancet,  and  twenty  cubic  millimetres  of  bhxxl  arc  drawn 
into  the  |)iixttc  and  blown  into  the  tube.  Water  is  now  carefully  adtUd 
tKuu  the  bottle,  with  frequent  shakings  of  the  tube,  until  the  color  of  the 
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diliiUHl  IiIockI,  both  bv  transraittai  light  and  Avhen  held  against  a  white 
Iwokground,  is  the  same  as  that  of  the  standaixl.  The  percentage  of  hsemo- 
irlobin  is  now  read  off  and  recorde<l.  It  is  evident  that  the  richer  the 
blood  is  in  hteraoglobin  the  more  water  will  be  re(juire<l  to  produce  a  dilu- 
on  of  a  color  corresponding  to  tliat  of  the  standard,  and  the  higher  the 
indicated  jiercentage  will  be. 

Gowcrs's  apjiaratus  is  to  be  recommended  for  its  simplicity  as  well  as  on 
account  of  aocuracy  quite  sufficient  for  clinical  purposes.  A  great  disad- 
x-antagc  s<}metiines  attending  its  use  lies  in  the  fa<-t  that  a  rather  large  drop 
of  blood  is  refpiire*!  to  fill  the  piptte,  and  that  it  is  sometimes  ditficult  to 
obtain  this  in  cases  of  extreme  anaemia.     Fleischl's  hsemometer  (Fig.  2)  is 

Fio.  2. 


as  accurate  and  quite  as  convenient  as  the  instrument  of  Gowers,  and,  more- 
over, re<|uires  but  a  very  small  amount  of  blutHl.  Tiie  apparatus  consists 
of  a  small  metal  table  with  an  opening  in  the  centre,  and  under  this  a 
reflector  made  of  pl.istcr  of  Paris.  The  opening  is  occupied  by  a  small 
well  having  a  glass  bott^)m  and  divided  into  two  c([\mi\  compartments. 
The  most  imjxjrtant  part  of  the  aj)paratus  consists  of  a  wwlge-shapc*!  piece 
of  ruby  glass,  the  more  intense  color  of  whose  thicker  end  shades  off  grad- 
aally  into  the  nearly  colorless  thinner  end.  The  glass  is  mounte*!  in  a  car- 
riage moving  under  the  tal)lo  by  a  rack  and  pinion,  and  on  a  jmrtion  of  the 
carriage,  as  seen  in  the  illustration,  a  percentage  scale  is  engraved,  the  "  0" 
of  whicli  is  at  the  siime  end  with  tlie  thinner  portion  of  the  gla.<s  wedge. 
Oni'-half  of  the  well  receives  simply  the  white  light  from  the  plaster-of- 
Paris  reflector,  while  the  other  rests  over  the  ruby  glass  and  obtains  light 
through  it.     A  small  pipette  and  several  capillary  glass  tubes  about  three- 
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eighths  of  an  inch  in  length  and  mounted  on  slender  metal  handles  acoor  — 
paiiy  the  instrument.  The  tulx>s  are  carefully  made  of  such  a  ca{)acity  tb  ^ 
the  blood  contained  in  one  of  them,  when  of  the  normal  richness  in  hsem^— 
glohin,  and  when  dilutoil  with  the  proper  timoutit  of  water  in  the  well.wi 
indicate  a  pca'cntage  of  IQO  on  the  scale.  To  use  the  instrument,  one  en 
of  a  capillary  tube  is  lowered  carefully  upon  a  drop  of  blood  drawn  froi 
the  finger,  whereti[>on  the  whole  of  it  immediately  becomes  filled.  Th 
blood  is  now  washed  fn>m  the  tiilie  into  one  of  the  compartments  of  tlz  ^ 
well,  by  blovs-ing  water  through  the  tube  from  the  pij>ettc.  The  compari  ^ 
ments,  whii;h  previously  contaiu«l  some  water,  are  now  completed  an  ^^i 
equiiHy  filial  with  it,  and  the  well  so  placed  that  the  side  containing  bkio-^^ 
refvi%-es  white  light,  while  the  other  reeeives  liglit  through  the  ruby  glasj^  -^ 
The  glass  is  now  moved  by  the  rack  and  pinion  until  the  intensity  of  th  ^k^ 
color  in  the  two  compartments  is  the  same,  and  the  percentage  is  then  rea^  '^ 
oiT  through  the  small  opening  behind  the  well.  I 

I  have  made  comparative  teats  with  these  two  instniments,  and  find  th« — ^ 
readings  to  be  practically  the  same.  Sioling'  has  made  careful  comjjara—  -^ 
tive  estimates  of  the  instruments  of  Gowers,  Hayem,  Malassez,  Bizzozcro  -^* 
and  Fleischl,  and  finds  that  the  latter  combines  the  greatest  accuraoj'  witlc^^ 
simplicity  of  method.     It  should  lie  noted  that  Fleischl's  hceraometer  cat*    "* 

be  used  only  with  artificial  light  and  Gowers's  instrument  only  with  day 

light.     A  special  tube  has  been  devised  to  jxTmit  the  use  of  the  latter  at::::^ 
night-time. 

For  the  estimation  of  the  number  of  red  and  of  white  blood-cells  several 
hteniacytometers  have  been  devised,  that  of  Thoma-iJeiss  (Fig.  3)  being  one 


Fro.  3. 


of  the  most  satisfactory'.  One  portion  of  this  instniment  is  the  "  Potain  a 
mflangeur,"  a  glas.^  capillary  tube  with  the  lower  portion  gratiuated  to  hold 
\  and  1  cubic  millimetre,  and  the  upper  jiortion  widened  into  a  bulbous 
enlargement  of  a  capacity  of  100  cubic  millimetres,  and  containing  within 


>  Ann.  Univ.  Med.  Sci.,  1888,  1.  407. 
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its  cavity  a  small,  freely  movable  glass  ball  to  aid  in  mixing  the  blood. 

The  second  part  of  the  apparatus  Is  designed  for  the  counting  of  the  blood- 

coqniscles,  and  consists  of  a  glass  slide   on 

which  is  constructed  a  cell  exactly  -^  milli- 

luetrc  in  depth.     Tlie  periphery  of  the  cell  is 

surrounded  by  a  circular   gutter,  to  prevent 

the  fluid   from  finding  its  way  between  the 

cover-glass  and  tlie  slide,  as  in  this  event  the 

correctness  of  the  estimation  would  be  vitiated. 

The  bottom  of  the  cell  is  ruled  with  intei-sect- 

iug  lines  fomitng  a  large  number  of  squares 

each  having  an  area  of  j^  square  millimetre. 

he  squares  are  arratigcd   in   larger  squares 

utlined  by  double  Hues,  and  containing  25 
of  the  smaller  ones  (Fig.  4).  A  carefully-ground  cover-class  covers  the 
cell.  An  easy  calculation  sliovvs  that  the  cubic  8]iace  over  each  small 
square,  between  the  cover  aud  the  bottom  of  the  cell,  equals  j-jVu"  cubio 
millimetre. 

To  use  the  instrument  the  finger  of  the  patient  is  pricked,  and  half  a 
cubic  millimetre  of  blood  carefully  drawn  iuto  tlie  pi|X'tte.  The  point  of 
this  is  quickly  freed  from  all  excess  of  blood,  aud  plunged  into  a  \  per 
cent,  salt  solution,  or  a  6-iicr-oeut.  soliitiou  of  sulpliate  of  8(xlium,  and 
the  liquid  drawn  into  the  bulb  until  it  reaches  tlie  mark  "  101."  Mean- 
while the  tube  is  constantly  revolved  between  the  fingers,  in  order  that  the 
movements  of  the  glass  bead  nmy  facilitate  the  thorough  dilution  of  the  blootl. 
The  mixiug  being  complete,  the  excess  of  salt  solution  remaining  in  the 
capillary  portion  of  the  tiiilaiigear  is  blown  out,  and  a  drop  of  tlie  diluted 
blood  then  placed  in  the  centre  of  the  cell.  The  cover-glass  is  now  applied, 
care  being  takeu  that  no  fluid  passes  between  it  aud  the  slide,  and  that  no 
bubbles  be  present.  It  is  now  pressed  firmly  against  the  slide  until  Newton's 
color  rings  appear.  Lyon  and  Thoma'  lay  great  stress  upon  this  point. 
Should  the  rings  not  develop,  it  is  evidence  that  there  is  not  goo<l  apposition 
between  the  slide  and  the  cover ;  and  both  must  be  carefiiliy  cleaned  and  a 
fresh  drop  obtained  from  the  milangeur.  After  allowing  about  five  minutes 
for  the  corpuscles  to  settle,  the  slide  is  examined  with  the  microscope 
umlcr  a  lens  of  rather  low  power,  to  see  that  they  are  evenly  distributed, 
and  is  then  studied  with  a  power  of  from  two  hundred  to  four  hundred 
diameters. 

To  calculate  the  number  of  corpuscles  in  a  cubic  millimetre,  those  are 
counted  which  are  contained  in  a  series — say  25 — of  small  squares ;  the 
corpuscles  which  touch  the  upper  and  left-hand  border  lines  of  any  given 
sqtiare  being  considered  as  belonging  to  it.  A  simple  equation' gives  the 
result, — viz. : 


^  Vitfibow'*  Archiv,  Ixxziv.  181. 
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Number  of  times  the  vnlume  of  fluid  over  one  squwre  is  ctin- 

tAined  in  h  cubic  millimetre  X  Dilution  X  Total  number 

corpuscles  counted  Total  number  of  cirfii-- 

-^       cles    in    a   cubic    Diilli- 

Number  of  squares  counted  metre  of  blood. 

The  capacity  of  the  space  over  each  square  is,  as  already  stated,  j^ 

cubic  millimetre.     Supposiiifj,  tlieu,  tiiat  25  squares  be  counted,  aud  tbat, 

say,  150  corpuscles  be  found,  tiio  e<|iiatt<ju  would  be  expressed  in  figuresaS 

fallows : 

4000X200X150 


25 


:  4,800,000 


As  the  first  three  figures  of  the  equation  always  reduce  themselves  by 
cancellation  to  32,000,  it  is  an  easy  pnjoess  sitpply  to  mtdtiply  the  number 
of  cftrpusclcs  in  25  P(|iiarf's  hy  tliis  factfir  in  oixlcr  to  olitain  the  dc«in.'<l 
result.  Some  slips  arc  ruled  in  s<iuaros  containing  only  16  smaller  squari's. 
In  this  case  the  factor  becomes  50,000.  In  cases  where  still  greater  acnii- 
racy  is  desired,  it  is  better  to  count  many  more  than  25  «|narfs  ;  and  in 
patients  with  extreme  ana'niia  one  cubic  miUimotre  of  blood  should  Ijc 
employed  instead  of  half  a  cubic  millimetre. 

Although  sjwcial  forms  of  apparatus  have  been  dcvise<l  for  the  dctrr- 
mination  of  the  number  of  leucocytes  in  a  cubic  millimetre,  the  mcflKHl  jii:«t 
describcti  for  the  enumeration  of  the  red  corpuscles  may  be  satisfactorily 
employed.  It  is  necessary,  however,  to  count  a  large  number  of  squan-s  in 
order  to  attain  any  degree  of  accuracy  in  the  ifsult.  The  fluid  use<l  for 
diluting  the  l)lood  should  be  a  ^  per  cent,  solution  of  acetic  acid,  as  rcconi- 
metided  by  Thonia,'  or  some  solution  similar  to  that  suggested  by  Toison.' 
This consistsof  distilled  water,  lOO  grammes  ;  glycerin,  30 cubic centimetri's; 
sulphate  of  sixla,  8  grammes ;  chloride  of  soda,  1  gramme ;  methyl  violet, 
0.025  gramme.  The  solution  should  l>e  diluted  with  an  equal  volume  of 
water  before  using.  The  former  dissolves  the  rwl  cells,  allowing  only  the 
white  to  apjx-ar;  the  latter  differentiates  the  leucocytes  by  staining  them. 

Various  other  instruments  are  sometimes  employed  in  studN-ing  the 
blood,  l>ut  for  purely  clinical  purposes  are  not  needed  or  require  too  great  a 
degree  of  skill.  Among  these  are  the  spectroscope,  the  htemato-si)ectro9cope 
of  Henoch,  and  the  chrorao-cytometer  of  Bizzozero. 

Before  taking  up  the  consideration  of  the  more  generally  recognized 
diseases  of  the  i)lood  and  blood-making  apparatus,  some  attention  must  lie 
directed  to  certain  of  the  altered  blood-conditions,  perhaps  more  properly 
viewed  as  symptoms. 

I.  Changres  in  the  Morphotio  Elements. — A.  LeucocytoaU. — By  this 
title  may  be  designated  an  increase,  usually  temporary,  in  the  Dumber  of 
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"white  blood-cells.     The  ratio  of  the  white  to  the  red  cells  in  this  condition 
may  equal  1  :  100  or  even  1  :  50,  Henrj- '  giving  the  latter  fig\ire  as  its 
limits.     V.  Jakseh*  even  claims  that  the  ratio  may  in  cliildrcn  rcarh  1  :  20 
or  1  :  12  without  constituting  a  true  leukteniia.     lu  children,  as  iu  adults, 
leuoocytosis  may  be  ])hysiul<igi<al  or  pathological.     The  first  is  witni<ssed 
from  one  to  two  hours  after  a  full  meal,  l)ut  docs  not  reach  the  d^rce  seen 
in    the  second  form.     Dcniinc'  lias  made  careful  observations  on  physio- 
logical leucocvtosis  in  infants,  and  has  found  a  marked   increase  in  the 
number  of  leucocytes  even  within   twenty-five   or   thirty    minutes  after 
ntirsing.      Pathological  leiicocytosis  occurs  in  acute  inflaniniatory  diseases, 
suppurative  processes,  chnjnic  lachcctic  conditions,  as  tulnTculosis  and  can- 
opr,  and  in  many  forms  of  aniemia.     Limbeck  *  claims  that  inflammatory 
Icucocytosis  is  witnesswl  only  in  those  diseases  in  which  there  exists  an 
e^cudatiou  somewhere  in  the  JKidy ;  while  in  infectious  diseases,  in  which 
there  is  none,  as  intermittent  and  typhoid  fevers,  there  is  no  increase  in  the 
nurolx^r  of  white  1)I(m«1-ccIIs,  uiid  in  the  latter  disea-so  even  a  diminution. 
"Virchow  says  tliat  all  conditions  in  which  the  lymphatic  glands  are  involved 
I>r>odiicx;  leticocytosis. 

Lem-ocytosis  is  most  apt  to  be  confoundwl  with  leuksemia,  especially  if 
*u»iyloid  splwH  or  carcinoma  in  the  spli'uic  nyion  l)e  jtrcscut.  ' 

B.  Poikilocytosm. — This  term  was  (twt  employed  by  (Quincke*  to  indicate 
a  tendency  of  the  red  blootl-eells  to  assume  variously-distorted  shajK-s,  such, 
for  example,  as  seen  in  Plate  I.,  Fig.  1.  Amrelwid  processes  have  also  l)een 
oe&cribctl.*  The  condition  has  been  supposed  to  lie  characteristic  of  per- 
oioious  aniemia,  but  is  not  always  present  in  this  disease,  and  may  be  wit- 
**«a«ed  in  any  disitrder  which  is  awtimpanitil  by  marked  changes  in  the 
•*lood.  Jakseh '  reports  its  occurence  in  chlorosis,  severe  anaemias  of  all 
■^uds,  cancer,  amyloid  d^>neration,  and  leukiemia  ;  and  I  have  rarely  seen 
•^  to  greater  advantage  tlian  upon  one  occasion  iu  a  severe  case  of  post- 
**«Qiorrhagic  ana?mia. 

C.  Microcytlixnua. — In  microcythfemia,  as  described  by  Vaulnir  and 
■^^asiiis,'  the  blwxl  cimtains  a  small  or  a  large  number  of  minute  red, 
8*obular  or  discoid  Ixxiies  containing  hremoglobin  and  mensuring  from  IJ 
***  6  micro-millimetres  in  diameter.  With  them  are  often  fuiuid  retl  bl(X)d- 
**ns  of  usually  large  size  (macrocytes,  megalocytes)  but  of  normal  ajipcar- 
**H5e  in  other  rcsjiects.  Tliese  measure  from  8i  up  to  even  15  micro-milli- 
***etre8  in  diameter.     The  diagnostic  signification  and  mode  of  origin  of  the 


'  AnuraU,  1887,  p.  97. 

•  Wien.  Klin.  Wochenschr.,  May  80,  1889;  in  Ann.  Univ.  Med.  Sci.,  1890,  vol.  ii.  J. 

•  J.hrb.  f.  Kinderhcilk.,  1882. 

•  Munch.  Med.  Wochenfchr.,  Januan'  14,  1890. 

»  Dcutsches  Archiv  f.  Klin.  Med.,  1877,  ix.  1,  and  1880,  xxv.  677. 

•  Pilr,  Eichhom,  Spec.  Path.  u.  Therap.,  1885,  iv.  87. 
'  Klin.  Diag.,  1887,  p.  19. 

•  Bull,  do  I'Acad.  Ruy.  M^.  de  Belgique,  ler.  lii.-  torn,  v. 
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microcytes  are  not  definitely  asccrtaiutKl.  Tliey  arc  probably  either  young 
corpuscles  in  process  of  growth,  or  the  remains  of  corpuscles  whicli  have 
flisiiitogratwl.  Griiber'  maintains  that  neither  niioiX)cvtes  nor  poikiKx-ytes 
arc  present  in  the  circulation,  but  are  the  result  of  changes  occurring  al\er 
the  blood  is  drawn  from  the  body. 

It  would  appear  that  they  are  most  commonly  increased  in  ann>mia,  of 
whatever  variety.  Osier*  believes  that  they  are  most  constantly  and  abun- 
dantly present  in  the  so-called  primary'  aniemias,  but  es})ecially  in  {)erniciou8 
auicmia.     They  are  also  found  in  infectious  and  toxic  diseases. 

In  tlie  newly-born  microcytes  are  normally  found.^  Derame  *  has  found 
them  so  numerous  in  sucklings  that  the  enumeration  of  the  ret!  blood-cells 
was  rcnderctl  difficult.  He  estimates  that  there  are  350,000  to  420,000  in 
the  cubic  millimetre  at  the  age  of  from  t\vo  to  eight  days. 

D.  Mclauicmla. — This  condition,  wtiicii  Pilliet'  a)nsider8  more  common 
thau  is  generally  supposed,  was  first  described  by  Meckel'  in  1847.  It  is 
to  be  regarded  as  a  sympttim  of  melanosis  of  the  organs  rather  than  as  a 
primary  affection  of  the  bkMKl,  and  consists  in  the  occurrence  in  the  blood 
of  giimnlar  pigment,  generally  black,  but  sometimes  brown  or  yellow, 
(See  Plate  I.,  Fig.  2.)  It  is  either  free  in  the  plasma  or,  more  usually, 
enclosed  in  tlic  white  blood-cells  or  in  other  more  s|>indte-shajjed  or  irregu- 
larly round  cells  derived  probably  from  the  endL>thelium  of  the  liver  or 
spleen.  The  free  pigment-gi-aniiles  may  Ix!  molecular  or  may  exceed  the 
size  of  the  blof»d-oclls.  They  are  sometimes  combined  with  an  albuminous 
matrix  into  aggregations  of  various  sizes  and  forms. 

The  cause  of  melanajraia  is  almost  invariably  malarial  poisoning,  gener- 
ally of  a  severe  tyjie;  and  the  pigment  is  produced  by  the  transformation 
of  lucmoglobin  into  melanin,  tiirough  an  excessive  destruction  of  the  red 
blood-cclls.  This  destrnction  takes  place  cither  within  the  blood  itself  or, 
more  proliably,  within  the  spleen,  the  red  bone-marrow,  the  liver,  and  the 
lymphatic  glands. 

Pigment-granules  have  also  been  found  in  the  blood  of  relapsing  fever, 
and  rarely  in  Addison's  disease  and  in  melanotic  sarcoma.  Soyka^  has  re- 
ported niclansemia  in  a  case  of  extreme  anthracoeis,  in  which  dark  granules 
of  carbon  circulated  in  the  blood,  and  were  deposited  in  the  spleen,  kid- 
neys, and  liver. 

II.  Chemical  Obanges  in  the  Blood. — To  these,  other  than  as  already 
described,  only  passing  reference  lies  within  the  province  of  this  article. 

Ursemia,  which  is  probably  the  most  important  of  them,  is  the  terra 


»  Fortschr.  d.  Med.,  1887. 

*  Hedica]  Newt,  April  8,  10,  17,  1880. 

*  0»ler,  loc.  cit. 

*  Jahrb.  t.  KInderh.,  1882,  857. 

*  Ln  Trib.  M«d.,  July  4,  1889,  in  Ann.  Unir.  Med.  Sci.,  vol.  ii.  £,  16! 

*  Neuman,  Virchow't  Archiv,  May,  1889. 
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employed  to  indicate  the  presence  in  the  circulation  of  various  substances 
peculiar  to  the  urine.  Which  of  these  is.  the  exciting  cause  of  the  synij)- 
toms  cannot  as  yet  be  determined. 

Ammoruemia  is  a  condition  l)ut  little  understood.  It  is  supposed  to  be 
•  state  of  the  blood  caused  by  the  aljsfjrption  of  aiumoniu,  and  probably  of 
alkaloidal  substances  or  other  protlueta  of  dt-composition,  from  the  diseased 
muoouB  lining  of  the  blQ<kliT. 

Acdotiamia  describes  that  condition  in  which  the  liliKxl  is  laden  with 
acetone.  It  has  been  carefully  sttidiefl  by  Von  Jiiksi-h '  and  others. 
Though  most  frcfpieiitly  prcstuit  in  dialwtic  |)aticnt9,  I  have  setm  two  in- 
aiances  occurring  in  other  affections,'  in  which  the  symptoms  seemed  to  be 
due  to  acetoniemia.  Tuczck^  rcjiorts  the  occiirrcnc-e  of  acetone  in  the  urine, 
ud  of  symptoms  prolmbly  due  to  acetoiimmia,  in  a  child  of  four  years,  in 
whom  anti  pyrin  had  been  used  for  pertussis. 

CfioUemia  denotes  the  presence  in  the  blood  of  the  constituents  of  the 
bile,  especially  of  the  biliary  acids.  TJicse  acids  appear  to  be  the  active 
toxic  agents,  retarding  the  pulse,  and  even  destroying  the  red  blowl-cells. 
By  delicate  chemical  processes  small  amounts  of  the  biliary  acids  can  be 
foand  in  tlie  blood  iu  chohemia.*  The  biliary  coloring-matters  can  be 
detected  more  easily.* 

LipBemia  is  the  term  used  to  indicate  the  presence  of  a  considerable 
amount  of  fat  in  the  bhxKl.  The  minute  fat-globules  occur  free  in  the 
pLk^ma,  and  frequently  are  contained 
within  the  white  blood-cells  also.  The 
condition  develops  physiologically  to 
a  slight  degree  during  digestion.  It 
has  also  been  witnessi-d '  in  chronic 
nephritis,  diabetes,  injuries  of  the 
bone-marrow,  and  chronic  alcoholism. 
I  iiave  myself  seen  iu  a  case  of  ulcer- 
ative endocarditis  in  a  male  adult  an 
exquisite  example  of  a  form  of  liixe- 
mia  iu  which  fat  in  large  (juantitics 
was  present  within  the  greatly  eiilargt>d 
white  blood-cells,  although  there  was 
j)one  free  in  the  pliusma.  The  sorae- 
"what  diagrammatic  illustration  of 
*hese  is  taken  from  a  photograph  of  the  blood  of  this  patient,  made  for 
«nc  by  Dr.  George  A.  Piersol.     (See  P'ig.  ."j.) 

HannoglMntemia  is  that  condition  of  the  blood  in  which  bcemoglobin  is 


Fia.  5. 
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circulating  free  in  the  plasma.  If  a  certain  amount  of  blood  be  removed 
from  the  body — as  by  wet-cuppiiig — and  allowed  to  stand  for  some  hours, 
tlie  fluid  al)ove  the  clot  wliich  forms  will  Ik-  tniusjwrent  but  of  a  re<l  color 
if  it  contain  free  hsemoglobiii.  In  normal  bhxid  the  aerum  is  transparent 
and  of  a  yellow  color.  The  presence  of  ha'moglobiiiienjia  is  not  by  any 
means  always  evinced  by  the  oiT-urrence  of  the  hiemiglobinuria.  As  Pon- 
fick  has  shown,'  the  liver  is  able  to  dispose  of  a  certain  amount  of  the 
haemoglobin,  c«nverting  it  into  bilc-pigmeiit,  and  producing  an  unusually 
rich  bile,  and  tieces  of  a  dark-browu  ctikir.  When  the  ami>unt  of  hsemo- 
globin  exceeds  this,  it  jmlsscs  tiirough  tlie  liver  and  appears  in  the  urine. 
SillK'rmann'  says  that  tliert^  is  pliysiologiciilly  a  hienioglobintemia  in  the 
new-born,  as  shown  by  the  presence  of  bile  in  the  uriue,  and  by  the  occur- 
rence of  "shadows"  {nvluili^-u)  in  the  blood.  The  cause  of  hsemoglobinajmia 
is  any  agent  operating  to  produce  a  destruction  of  the  red  blood-cells  within 
the  general  circulation,  such  as  tlie  ieitravcuous  injection  of  certain  sub- 
stances, as  glycerin,  water,  blood  from  other  animals,  or  the  occurrence  of 
severe  attacks  of  some  of  the  infectious  diseases,  etc.  Infectious  hjemo- 
globiiueniia  of  the  newly-born,  the  wj-ca!lcil  Winckel's  disease,  is  more 
convcnicudy  discussed  as  a  distiuct  afli-'ctiou  under  Diseases  of  the  Blood. 

Among  other  alterations  in  the  chemical  constitution  of  the  blood  are  the 
presence  in  it  of  a  large  aniouiit  of  pcplonc,  as  indicatid  in  some  cases  by 
peptonuria  ;  meHUwuua,  or  the  presuuce  of  increased  quantities  of  sugar,  as 
seen  chiefly  in  diabetes;  the  development  of  mdhwmoglobin,  resulting  from 
the  poisonous  action  on  the  blood  of  such  substances  as  ac-etanilid,  phen- 
acetin,  chlorate  of  potassium,  pyrogallic  acid,  permanganate  of  jMitassium, 
nitrite  of  amyl,  nitrite  of  jxitassium,  etc.  In  addition  may  be  mentioned 
the  occurrence  of  considerable  quantities  of  wn'c  ncid  in  the  blood  of  gouty 
patients,  and  lipacidnemia,  signifying  blood  containing  small  amounts  of 
fatty  acids. 

III.  Parasites  in  the  Blood. — Some  of  the  vegetable  parasites  present 
at  times  in  the  blcwxl  are  found  much  mure  frefjuently  in  other  parts  of  the 
btMly.  The  BavilliLs  luherculonis  has  lx?en  occasionally  seen  in  it  in  cases  of 
general  miliary  tuberculosis,  though  in  very  small  nimibcrs.  Weiohsel- 
liaum'  was  the  first  to  ol)serve  it  in  this  situation.  The  Bttcilhui  aiilhra- 
CM  is  not  infre{piently  present  in  the  blood,  and  that  of  glanders  and  of 
tifpiioUi  fever  has  also  been  discoverctl  there. 

One  of  the  mo.st  interesting  of  the  micro-organisms  in  this  connection  is 
the  Spirilhim  Obermeieri  or  Spiroehsete  Obcrvieicri  of  relapsing  fever,  first 
diswvered  by  OU-rmcyer.*  (See  Plate  I.,  Fig.  3.)  It  is  generally  destoriljcd 
M  a  distinct  species,  though  dassifial  by  Sacherofl"'  as  only  one  stage  in  the 

'  Verhnndliing  d.  Cunpr.  f.  innore  Med.,  1883,  ii.  206. 
»  C"iu™lW.  f.  Klin.  Med.,  1887. 

•  Wien.  Mwa.  Wochenschr.,  1884,  xxxiv.  888. 
•Ontnilbl.  f.  d.  Med.  Wiwnsch.,  187.1,  xi.  145. 

•  Bov.  Scientif.,  July  6, 1889,  quoted  by  Hcnrj-  in  Ann.  Univ.  Med.  Sci.,  1890,  vol.  ij.  K. 
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development  of  a  large  heematozoou.     The  splriiltira  consiats  of  a  very 
slender  spiral  filament,  from  IG  to  40  miero-niillimetix's  in  length,  which 
exhibits  very  aetive  snake-like  movements  in  the  direetion  of  its  long  axis. 
It  can  be  found  in  the  blood  only  diiriiii;  the  febrile  stage  of  the  disease. 
Even  with  a  lens  of  low  power  a  certain  disturbance  may  be  noticed  among 
the  red  blood-eells,  due  to  the  movements  of  the  parasite.     Its  structure 
seems  to  be  entirely  homogeneous.     It  is  exceedingly  sensitive  to  and  easily 
killed  by  different  reagents,  but  may  be  kept  alive  for  days  in  blood,  or 
in  a  one-half  jjer  cent,  salt  solution.     A  cuver-gla.ss  pre]>aration  of  blood 
containing  it  may  be  best  stained  with  fuchsiu.     For  a  discussion  of  re- 
lapsing fever,  see  the  article  by  Curtin  in  this  Encyelopiedia,' 
^L       The  jHXJuliar  Planrno(lium  malariu^,  which  has  awakened  so  great  interest, 
^BS  fully  described,  with  illustrations,  in  the  article  on  malaria  contributed 
^■tu  this  Encyclopfedia  by  Forchheimer.'     I  have  repeatedly  witnessed  its 
^nrurious  forms  iu  the  blood  of  malarial  jmtients,  and  even  based  a  diagnosis 
^lipon  its  presence. 

Of  animal  parasites,  the  Fiiaria  sanguinis  hominis,  as  seen  in  the  blood, 
is  the  embryonal  form  of  a  nematoid  worm.  The  larva  was  first  discovered 
by  Wucherer'  iu  the  urine,  and 

aflerwanls    by    Lewis*   iu    the  Fio.  6. 

blood.  (Fig.  6.)  It  is  y^  inch 
iu  length  and  j^nTT '"''''  •"  thick- 
ness, and  is  provided  with  a 
blunt  head  and  a  long  pointed 
tail.  Jfackeuzie  *  calculatwl  that 
ii-om  36,00r),ua0  to  40,000,000 
ere  present  in  the  circulation 
iu  his  patient  at  night.  They 
can  be  found,  in  fact,  oidy  about 
the  time  of  day  during  whi«:h 
the  jiaticnt  is  at  rest  in  lied. 

The  parent  worm  {Flfaria  Bancrnjlt)  is  from  three  to  four  inches  long,  and 
alMJUt  as  thick  as  a  hair.  It  lia.s  Wu  fi>uod  in  the  larger  lymphatic  vessels 
^Q  a  few  cases.  The  embryos  may  remain  a  long  time  in  the  luunan  body 
without  doing  damage,  but  may  finally,  by  bursting  through  the  blmxl-ves- 
sels,  give  rise  to  hanuaturia  or  chyluria.  Though  indigenous  to  the  tropics, 
le  parasite  has  been  discovered  by  Guit&ras*  in  the  bl«>d  of  a  jxitient  who 
liad  never  left  the  United  States.  It  is  pmViable  that  nmsfiuitoes  draw  into 
themselves  the  larval  fiiaria  with  the  human  blo<Kl.  This  then  develops 
within  its  host,  ivaclics  the  perfect  form,  is  deposited  in  water  by  the  insect, 


>  Vol.  i.  p.  604.  '  Ibid.,  p.  825. 

*  OazeU  Mcdicft  da  Bahin,  December  5,  1668. 

*  "  On  A  H»>mataz<iun  inhabiting  Uuman  Blood,"  Calcutta,  1872. 
»  Trans.  Path.  Soc.  L<ind.,  1882. 

*  Medical  News,  April  10,  I88C. 
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and  is  ingested  by  man,  to  again  produce  larvae  within  him.  The  parasite 
exists  in  children  as  well  lis  in  adults ;  in  fact,  the  second  autopsy  made  by 
Lewis  was  in  the  case  of  a  young  girl  of  sixteen  years. 

The  BUharaa  hannatobia,  or  IMMomum  hsemaiobium,  a  trematode  worm, 
was  discovered  by  Bilharz.'     (Fig.  7.)     It  is  of  very  frequent  occurrence 


Fio.  7. 


After  Leuckut. 

in  Egypt,  and  is  jmrticularly  liable  to  develop  in  males,  and  especially  in 
boys.  Tiie  male  is  a  thrrad-likc  worm  about  half  an  inch  in  length,  some- 
what flattenwl,  and  provided  with  a  channel  into  which  the  female  is  rect;i\'ed. 
The  female  is  thinner,  and  alxnit  three-quarters  of  an  inch  long.  The  para- 
site is  i)resent  in  the  veins  of  the  portal  system,  especially  the  small  ones  of 
the  rectum,  bladder,  ureter,  and  pelvis  of  the  kidney.  It  is  not  found  in 
the  general  eiirulation.  The  eggs  are  very  numerous  in  the  vessels  of  the 
bhuKltr  and  jxJvis  of  the  kidneys,  and  may  usually  be  observed  in  the 
tjJoody  urine. 

CLASSIFICATION. 

The  classification  of  the  diseases  of  the  blood  and  the  blood-making 
organs  presents  many  difficulties.  Apart  from  the  constitutional  diseases, 
as  already  describetl  in  vol.  i.  of  this  work,  and  from  malignant  and 
surgical  aflections  of  the  hematopoietic  system,  treated  of  in  vol.  ii.,  the 
following  provisional  cla.ssification  may  1h?  made:  1,  Plethora;  2,  Aniemia 
of  various  forma ;  3,  Addison's  disease,  which  by  some  writers  is  included 
among  disorders  of  the  blcHxl-making  system ;  4,  Infec-tious  hremoglobinie- 
mia  of  the  newly-lxirn  [Hwinoglobinmmia  neonatorum  infcciioiia),—— other 
forms  of  ha;raoglobinfEniia  either  st^rcely  meriting  the  title  of  distinct 
disesises  or  receiving  consideration  in  the  de^Mirtment  of  this  £ucyclo|>adia 
treating  of  htemoglobiuuria. 


»  ZeiUwhr.  f.  Wissensch.  Zool.,  1858,  iv.  59,  72,  464. 


DISEASES   OF   THE   BLOOD. 


769 


PLETHORA. 

Plethora  or  polycemia  is  a  condition  in  which  tlie  total  amount  of  blood 

;he  body  is  jjersisknitly  in  excess  of  uormal ;  or  in  wliirli  some  <tf  ita 
constituents,  e9|X!cially  the  red  blood-cells,  arc  greatly  inerea*c<!  in  amount, 
without  any  diminution  in  the  volume  of  the  LIoikI. 

It  is  the  general  opinion  at  the  presi'nt  time  tliat  the  first  of  these  con- 
ditions does  not  exist  except  as  a  transitory  affection.  The  full-hlcMxled 
appearani'<>  usually  described  as  plethoric  may  be  due  in  some  cases  to  au 
abnormally  large  number  of  red  blocHl-c-ells  in  the  eijvulatiiin,  but  in  other 
instances  it  probably  depends  simply  on  an  irregular  distribution  of  the 
bloiMl.  It  is  certain,  in  any  ciLse,  that  even  this  ])lethoric  apprarance  is  of 
the  rarest  oecuri"euce  in  childimiKl,  in  which  age  a  tendency  to  ana^uia 
physiologically  obtains.  In  the  newly-born,  however,  there  may  probtfbly 
be  immediately  after  birth  a  state  of  absnlute  plclboni.  due  to  the  passage 
of  some  of  the  bhxKl  fmm  the  placeuta  into  the  body  of  the  child.  Inde- 
pendently of  this,  the  blood  at  this  age  exhibits  a  relative  plethora,  a  jwly- 
cythtemia;  being  unusually  rich  iu  rc<I  bliHid-cells.  In  one  of  a  series 
of  newly-lxirn  infants  examined  by  Henry '  the  numlior  of  eoqtuscles 
equalled  6,410,000,  and  in  auotlier  5,925,000,  per  cubic  millimetre.  Cadet' 
found  the  mean  of  his  estimates  of  the  red  corpuscles  of  the  newly-born  to 
be  5,696.000,  the  highest  figure  lieing  C,9!20,000  ;  while  the  average  of  the 
results  obtained  by  Demtnc'  gave  5,650,000  to  5,860,000  in  one  cubic  mil- 
limetre. Ilayem  *  has  shown  tiiat  the  nunilxr  depends  on  the  time  at  which 
the  umbilical  conl  is  tiwl.  Thus,  in  six  children  in  whom  the  ligation  was 
made  immediately  after  birth,  the  average  eqnalle*!  5,087,000;  while  in 
eight  others  in  whose  cases  it  was  delayed  until  all  pulsation  had  ceased,  the 
average  was  5,576,(XM')  per  cubic  millimetre. 

This  condition  of  plethora,  however,  disappears  very  rapidly,  as  was 
shown  by  the  ol>servations  of  Henry.  In  the  first  case  quoted  above,  the 
number  of  corpuscles  was  I'cduoed  in  twenty-four  hours  to  5,810,000,  and 
in  two  days  more  to  5,680,000. 

The  term  "  hydiwmic  plethora"  is  sometimes  employed,  insteatl  of  the 
better  title  "  hydnemia,"  to  express  that  condition  in  which  the  loss  of 

l)lood-cells  or  of  albuminous  matter  has  l^een  supplietl  by  water.  It 
Ices  not  indicate  any  actual  increase  in  the  total  amount  of  blood  in  the 
body. 

A  relative  increase  in  the  number  of  re<l  bloofl-cells  does  not  of  itself 
oon-stitute  plethora.     The  amount  of  fluid  in  the  blood  must  not  be  diniin- 


>  Archives  of  Medicine,  1888,  x.  97. 
•  Hnyem,  Du  Sang.  1889,  p.  170. 
■  .Iiitirh.  f.  Kinderheilk.,  188'i,  S.  857. 
•DuSang,  1889,  p.  170. 
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ishetl.  If  this  has  occurred  and  is  accotniJanietl  by  the  relative  increase  in 
the  numlx?rof  ervthnK-ytt's,  \vc  have  to  df>  rather  with  an  "  anhydrwnjia," — 
an  inspissation  of  the  Ijlorxl.  Such  a  condition  nmy  Ix?  observctl  whenever 
the  body  has  suBcred  a  great  and  sudden  loss  of  duid,  as  in  cholera. 


ANEMIA. 

Anfemia  may  be  briefly  described  as  a  diminution  of  the  amount  of 
blood  in  tdo,  or  of  its  albuminous  material,  nxl  blfxid-rells,  or  hsemoglobin. 
The  diminution  simply  of  the  atuouut  of  water  in  the  blood,  as  seen  in 
cliolen*,  docs  not  constitute  ana'tuia. 

Various  titles  have  been  employed  to  define  it ;  as,  oligsemia,  oligo- 
cythiemia,  spaiiiemia,  oligochromjeuiia,  etc. 

There  is  perhaps  no  patlmlogica!  cuiulition  more  frequently  observed  in 
children.  Children,  iudet<l,  after  the  first  kvf  days  of  life  become  physio- 
logically anfemic;  the  blood  Ix'ing  hydnemir,  with  hypalbiiminosis  and  oli- 
gocythicmia,  and  a  coiisecpient  diminution  in  tiie  amount  of  hiemoglobiu. 
Then,  too,  owing  to  the  ease  with  which  the  blood,  as  well  as  the  otlier 
tissues  of  the  growing  child,  is  affectc<l  by  outside  causes,  there  is  scarcely 
any  disease  to  which  children  are  subject  which,  if  long  continued,  will  not 
produce  aniemia ;  and  often  this  condition  is  one  of  the  earliest  symptoms. 
It  is,  therefore,  of  paramount  iminirtance  that  every  case  of  amcmia  in  the 
early  years  of  life  be  investigat«l  with  {mrticular  care  as  to  its  cause. 

I  have  found  the  following  clussificjition  of  the  amemias  useful  for  the 
purposes  of  study,  though  our  limited  knowledge  of  the  physio-pathology 
of  the  subject  renders  any  classification  only  provisional. 


HiBmoly 


'  Non-cytogenic 


AnonniB ,    . 


ftic    •   •  •    I 


Pernicious  ansmia. 

Other  toxic  Htiicinias. 

P«ni.sitic  aniemiai)  (tome  fortiwy 

(Pnrnnitic  ansmios  (some  fiirmj).  j 
Post-hemorrhagic  smentiH. 
Annmia  from  lou  of  albumeiu. 
Aniemia  of  malautrUion. 
.  Chlorosis  (?).  1 

.  ChloTOiia.       ) 

{SpIeDic 
Lymphatic. 
Medullary. 
Simple  constiliitional  an«mi&. 
Splenic  anicmia. 
Lymphatic    aniemia     (Hodgkin't 

disease). 
Pemlctoua  anaemia  (?). 

The  term  cytogenic  is  used  here  to  indicate  those  forms  of  anaemia 
apparently  due  to  an  organic  or  functional  affection  of  the  blood-making 


Cytogenic 


OligocythoBmic . 

Oligochromajmic 
Oligochromninic 
Leucocytic     .    . 

Non-leucocytic 


mm 


d 


PIBEASBS  OF  THE  BLOOD. 


771 


i 


apparntiis,  non-cytogeuic  applying  to  those  in  which  some  other  cause  seems 
t(i  bo  the  operative  oue.    Tlie  terms  primari/  aud  sccon'fnrt/  shouUl  I'itlier  be 
avoided  ahogether,  or  strictly  limited  iu  their  applieatioQ.     "  Priiuaiy"  ap- 
plies to  the  cytogeuic  aiiiemias  and  indicates  a  primary  disorder  of  the 
blood-making  apparatus,  while  "  secondary"  and  "  symptomatic"  appertain, 
for  the  most  part,  to  the  non-c^-togenic  anicmias.     In  one  sense,  of  course, 
even-aiitemia  is  secondary,  being  itself  a  symptom  ;  for,  as  Ilayem  forcibly 
insists,'  the  blood  is  not  to  be  considered  ajmrt  from  the  different  parts  of 
the  body  which  exert,  an  influence  upon  its  anatomical  constitution.     From 
anntliiT  point  of  view  every  anajmia  is  cytogertic,  in  that  the  blood-maUing 
organs  do  not  produce  sufficient  blood  to  meet  the  extra  demands  made  upon 
thera  by  wasting  diseases,  hemorrhage,  excessive  destruction  of  blo<>d,  etc. 

With  our  advancing  knowledge  it  seems  to  become  more  proljable  that 
there  are  no  sharply-defimKl  distinctions  between  some,  at  least,  of  the  dif- 
ferent varieties  of  anaemia.  Chlorosis  is  usually  viewed  as  a  distinct  variety 
of  amcmia,  yet  cases  have  been  reported  by  Henry 'and  by  Trecbsel '  in 
whicli  a  transition  from  chlorosis  to  pernicious  ansemia  appeared  to  have 
taken  place ;  and  Henry' asserts  that  the  reverse  often  occurs.  It  is  ex- 
tMDi'ly  doubtful,  however,  whether  these  are  not  instances  of  chlorosis 
wmplicated  by  pernicious  anaemia. 

Lpukn?mia,  which  is  generally  considered  to  be  a  distinct  disease,  was 
''laitiii'd  by  H.  C.  WoutI*  to  be  nearly  relatetl  to  or  ]K'rhap.s  identital  with 
Uodgivin's  disease ;  while  Fleischer  and  Penzoldt,'  anil  rpiite  recently  Mos- 
Iw,*  linvc  reportefl  cases  in  which  there  oecnrretl  a  transition  from  the  latter 
<«  thf  leuktcmie  affection.  The  position  of  pernicious  aniemia  patlmlogically 
IS  Dot  even  yet  exactly  determined,  while  clinically  it  is  certainly  nearly 
•llicd  to  some  otlier  forms  of  severe  anaemia,  and  sometimes  csiiuiot  be  dis- 
'injruishwl  from  them  during  life.  Mnsscr,'  for  example,  reports  a  ease  of 
pernicious  annemia  which  would  at  one  jieriod  have  been  more  projierly 
dcsignatwl  leukiemia,  and  eases  showing  the  reverse  of  this  have  been 
pultlislied  by  Litten'  and  Leube  and  Fleiselier."  Other  authors  liavo 
Mown  that  many  cases  which  once  would  have  been  designated  i-sscntial  or 
"liopathic  pernicious  ana'mia  were  really  i  nstances  of  si-condary  forms  due  to 
"itestinal  jKirasites,  atrophy  of  the  gastric  tubules,  or  some  other  cause. 


>  Du  Sang,  1888,  p.  CIS. 

»  Mcdicnl  Ncw»,  July  8,  188C. 

*  Kev.  Med.  de  la  Kuis«»  Komnndp,  .June  20,  1888. 

*  Amorican  Journal  of  the  Medical  Scieni'es,  October,  1871. 

*  DeuLiches  Anliiv  f.  Klin.  Mt-d.,  1880,  .xxvi.  868. 

*  Virchiiw'8  AR-hiv,  1888,  cxiv.  401. 

'  Procoedinifs  of  the  Philiwtelphtn  County  Medical  Society,  1886. 
'  Berlin.  Klin.  Wochenxchr.,  1877. 

*  Virchow's  Archiv,  Ixxxiii. 
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NON-CTTOGENIO   AN-^MIAS. 


By  far  the  most  couiniun  forms  of  aniemia  in  childhood  arc  those  con- 
etituting  the  non-eytogcnic;  grouji.  They  may  lx>  subdivided  iuto  several 
classes,  some  of  tlie  members  of  which  shade  into  one  another. 

The  class  of  liseniolytic  anremias  include  those  forms  which  are  due  to  a 
destruction  of  the  blooil  within  the  circulation.  " Oligocythoemic"  expresses 
the  prominent  eharacteristic  of  all  the  members  of  the  second  class,  though 
it  a|i|)lies  eijually  well  to  tlie  first.  It  is  iisctl,  however,  to  designate  the 
cliaracteristic  diH'ercnce  Ix-tweeu  these  and  the  single  member  of  the  olig«>' 
chroniffimic  class,  chlorosis. 

Fermcious  Ax.«mia  might  well  be  descTibf<l  as  the  first  of  the  hfenio- 
lytic  anaemias,  in  wliich  division  I  believe  that  it  belongs.  It  has,  however, 
usually  been  regarded  as  an  aDtemia  due  to  defective  ha;mogenesis,  and  its 
tnie  naltirc  is  eveu  yet  determinwl  with  so  little  certainty  that  I  have 
reserved  it  for  the  separate  consideration  which  its  im[i()rtauce  demands. 

Other  Toxic  Ax.emias  constitute  a  somewhat  heterologous  group  of 
cases,  some  of  which  could  Iwtter  be  described  under  other  non-cytogenio 
forms.  The  jKiison  circnilating  in  the  blottd  and  exerting  its  deleterious 
action  may  be  either  {a)  produanl  within  the  body  or  {b)  intnxiuoed  into 
it  from  witliout. 

(«)  It  is  pmbable  that  the  annemia  seen  in  all  prolonge<l  febrile  conditions 
belongs  to  this  class,  and  that  it  is  due  to  the  direct  destroying  action  on  the 
corpuscles  f»f  a  chemical  poison  generated  by  the  pyrexia  itself.  That  thi»  I 
is  the  only  cause  of  the  aufumia  of  fever  is,  however,  by  no  means  certain, 
as  it  is  possible  that  the  function  of  the  blood-making  organs  may  l>e 
directly  interfered  with,  or  that  the  imjierfect  absorption  of  food  during 
fever  may  produre  an  aiuemia  of  malnutrition.  Gerhardt'  calls  attention 
to  the  aniemia  sometimes  developing  in  eliildreu  who  are  recovering  from 
diphtheria.  It  is  of  cxtn>me  degree,  very  rapid  in  its  course,  and  fatal  ia 
a  few  days ;  and  must  l>c  regarded  as  a  peculiar  toxic  form,  as  it  is  too 
severe  to  l>e  attributed  to  fever  simply  or  to  inanition. 

(b)  Among  the  inorganic  toxic  agents  introduci'd  into  the  body  from 
without  may  be  mentioned  mercury,  arsenic,  lead,  phosphorus,  etc.,  the  first  I 
of  which  is  especially  apt  to  be  met  with  as  a  cause  of  aniemia  in  children. 
Certain  of  thes<>  substances  prt»bably  pnxluce  aniemia  in  other  ways  than  by 
a  hsemolytic  action,  while  others  are  directly  destructive  to  the  blood-cells. 
It  is  an  imjxnlant  fact  that  a  prolonged  course  of  mercury  carried  out  i 
the  treatment  of  constitutional  syphilis  may  itself  Ik;  pnxluctive  of  profouni 
ana-mia.     Chlorate  of  potassium  is  a  well-recognized  cause  of  destnictioo 
of  the  red  blood-cells  within  the  body,  and  other  substances,  among  them 


>  Lehrbuoh  d.  Kinderkninkhciten,  1881,  161. 
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the  antipyretics,  and  e9i>ecMally  pyrodin,'  have  been  shown  to  have  a  dele- 
terious action  on  the  blood. 

PAR.ismc  An.emia  likewise  includes  a  variety  of  forms,  some  of  them 
iiwnohtic,  others  not. 

(a)  Chief  among  them  is  the  aniemia  acc-ompanying  malaria,  which 
would  apjK'ar  to  Im?  due  to  the  immediate  lla;molytif^  aftioii  of  the  Planmo- 
dium  muJariie  upon  tlie  ret!  bliMxl-wlIs,  ttjougli  our  knowledge  is  not  yet 

Ifiuffidently  extended  to  entertain  a  {>o«itive  c^jnviction  of  this.  Malarial 
■ownia  may,  on  tlie  other  hand,  be  classified  as  an  ana>inta  of  malnutrition, 
<lue  to  the  constitutional  effect  of  the  disease.  Or  it  may  be  that  the 
P"eatly-enlarged  spleen  often  seen  in  chronic  malaria  is  not  without  ettologi- 
eal  influence ;  though  these  rases  are  mf»re  pro|K'rIy  relegated  to  "  splenic 
•luemia."  The  antemia  of  syphilis  possibly  belongs  to  tiie  group  of  anaj- 
Riias  due  to  the  heemolytic  action  of  a  microbic  parasite. 

(6)  Certain  intestinal  worms  have  been  found  to  be  tlie  cause  of,  or  at 
least  to  be  associated  with,  an  antemia  so  profound  that  the  patients  ex- 
hibited all  the  symptoms  of  pernicious  anaemia,  and  were,  in  fact,  considered 
to  be  examples  of  this  disease.  An  instance  in  which  the  Bothrlovephahis 
id/tu  appeared  to  produce  the  characteristic  symptoms  in  a  child  of  thir- 
teen years  is  reported  by  Schapiro,'  and  other  examples  are  published  by 
leyher'  and  Runeberg.*  It  is  jiossible  that  the  aniemia  here  is  of  a  hiemo- 
lytic  type,  being  the  residt  of  the  absorption  into  the  blood  of  jkhsouous 
chemical  matters  produce*!  by  the  worm  under  certain  conditions. 

It  does  not,  however,  seem  definitely  established  that  there  exists  any 
etiological  connection  between  the  bothrioceivhalus  and  the  aniemia,  since 
tin*  parasite  is  frequently  present  in  large  numbei's  without  produciug  the 
*^iglitc8t  evidence  of  a  disorder  of  the  blood. 

The  Anchylostormim  duaihiiok,  or  Dorfiinius  duodenal'Wy  is  the  cause  of 
"»*  disorder  variously  dcn<iniinatfii  Eigyptiau  or  African  chlorosis,  brick- 
"*UTier's  anaemia,  Gotthard-tnnnel  disease,  tropical  anemia,  etc.     This  pro- 
^■r'^'ind  antemia  occurs  in  Inrth  young  and  old  snbje<'ts,  closely  resembles 
P^»*^rjiicious  ana;mia  in  its  symptoms,  and  is  attributable  to  the  direct  loss 
*^*    bliMAi  pnxluced  by  the  suction  of  the  worms.     This  form  of  jiarasitio 
***»niia,  therefore,  Itelougs  rather  to  the  post-hemorrhagic  type. 

A   small    thread-worm,  Anf/ni/hiffi   liitr.tiinaiis,  and    its  Rhabditiform 
'^"ibryos  have  been  found  in  the  intestine  in  vast  numbers,  producing  the 
v.\»eliin-China  diarrhoea,"  and   the    marasmatic    and   ansemic  condition 
*l>ending  on  this, 

(o)  Tlie  Bilharzla  hipnidtohia  and  the  Fi/aria  fmiiquinin  hominiif  are  othvr 

OfTns  not  situated  in  the  intestinal  tract,  which  may  produce  anwmia ;  the 

^^•^^i:"  probably  by  obstructing  the  circulation  in  the  lymphatic  vessels  or  by 


'  Kcnvcrs,  Berlin.  Klin.  Wochcnschr.,  1889,  986. 
»  ZciUc-hrift  f.  Klin.  Mwl.,  xiii.  41fl. 
*  DeuUi'he*  Archiv  f.  Klin.  Med.,  xxxix.  81. 
«  Ibid.,  xli.  804. 
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the  actual  loss  of  chyle ;  tiie  former  only  in  severe  «wes,  and  probably  by 
the  (liret't  k>ss  nf  IjUmkI  in  the  urine.  Htitli  of  these  parusites  occur  in  chil- 
dren an  well  i\s  iu  adults.     (See  Parasites  in  the  Blixxi.) 

PosT-HEMOKUHAGic  An.emia  is  the  first  wi'lUlefined  variety  of  the 
aecotid  class  of  cases,  apart  frrjin  certain  of  ti»e  parasitic  forms  just  referretl 
to.  It  is  less  frequently  seen  in  cliiWhfKxl  tiian  in  adult  life.  Am<mg  its 
causes  iu  children'  are  melteua,  ha3!uoi)liiliu,  purjuini,  uinhilical  hentorrhage, 
interual  hcmorrliages  occurring  soon  after  birth,  epistaxie,  cephaloliieniato- 
mata,  traumata,  etc. 

An.kmia  from  Abstraction  oe  Albhmen  from  the  blood  is  another 
form  allied  in  some  respects  to  the  preceding.  It  is  well  seen  in  all  dis- 
eases vvhero  this  loss  has  o^-curred  tlirougfi  loiig-continuetl  suppuration,  as 
in  Pott's  disease,  hip-joint  disease,  advanced  pulmonary  tuberculosis,  and 
chronic  sujipurative  pnd-esses  of  other  forms.  It  may  also  be  observed  hi 
chronic  Briglit's  disease  with  persistent  loss  of  albumen  in  the  urine,  in  cir- 
rhosis of  the  liver  and  in  heart-disease  with  effusion  of  fluid  into  the  serous 
eavities,  in  dysentery'  with  profuse  highly-alhumiuous  ]Missagcs,  in  excessive 
onanism,  iu  rapidly-growing  neoplasms,  etc. 

Anemia  of  Malnitrition,  or  inanition-anromia,  iwludes  by  far  the 
largest  and  most  varied  number  of  cases  under  the  nou-cytogenic,  oligo- 
cytlisemic  forms. 

(h)  Hero  may  lie  mentioned  first  of  all  that  seen  in  simple  inanition,  the 
result  of  insufficient  nourishment  of  a  proper  sort, — an  aiuemia  of  star%'a- 
tion.  Many  of  the  so  common  instances  of  aniemia  and  emaciation  seen  in 
young  children  Ix'long  to  this  category. 

(b)  A  similar  condition  results  from  the  imperfect  absorption  of  nourish- 
ment, the  result  of  organic  or  functional  diseases  of  the  digestive  tract. 
Among  these  are  prolwbly  to  Ih>  da^sifie*!  those  cases  describetl  as  pcniicious 
aniemia  in  which  a  well-marked  atrophy  of  the  gastric  mucous  membrane 
has  l>een  found.  Instances  of  this  have  l>een  re]x>rted  by  various  observers. 
A  feature  of  ansemia  from  this  cause,  too,  is  that  there  is  fivpiently  an  ab- 
sence of  emaciation,  as  in  pernicious  antemia.  This  absence  is,  however,  by 
no  means  seen  in  all  cases.  It  is  verj'  prolwble  that  the  atrophy  may  be 
secondary  to  the  blood-changes  in  some  instances. 

Anotlier  form  of  aiKcmia  to  be  included  here  is  that  which  develojie  in 
severe  and  long-continued  diarrhreji.  This  is  due  not  so  mnrh  to  the  removal 
of  albumen  from  the  blood  as  to  a  lack  of  absorption  of  the  nndigt^ted  food 
and  the  jx'ptnncs,  which  are  hurried  through  and  out  of  the  intestine  by  the 
increased  peristalsis. 

(c)  Improper  hygienic  surroundings,  of  whatever  sort,  are  common  causes 
of  ansemia.  A  proper  amount  of  oxygen  is  equally  essential  with  proper 
food  for  the  perfect  condition  of  the  bliKxl,  and  tlie  anajmias  resulting  so 
fre<iuently  in  children  from  too  close  confinement  to  poorly-ventilated  room.'* 


I 


'  Jacobi,  Archive!  of  Medicine,  PebrtMiy,  1881. 


DISEASES  OF   THE   BLOOD. 


773 


is  ooDsequeatly  to  be  elassific*!  here.  TLe  i^JoUor  so  prevalent,  among  the 
inmates  of  mauy  boines  for  cliiidreii  is  a.  gocxl  example  of  the  iufiueooe  of 
this  factor. 

((f)  Perliaps  best  classified  among  the  antemias  of  malnutrition  is  that 
>aeen  iii  congenital  syphilis,  tuberculosis,  rachitis,  scrofula,  rlieumatisni,  poa- 
siblv  malaria,  scurvy,  and  other  constitutional  dis<'xscs.  The  pallor  may 
eveu  make  it.s  apjMi'anuic*  before  any  of  the  liK-al  maiiit'cstatiuns  of  the  gen- 
eral disorder  become  manifest.  In  various,  and  usually  unkuown,  ways  the 
general  nutrition  of  patients  with  these  diseases  becomes  profoundly  altei"cd, 
and  the  blo<xI  necessarily  suilere  also.  The  exact  etiological  relation  of  the 
constitutional  atfeetiuus  to  the  amemia  c-auoot  be  ^wsitively  determine<l  in 
the  present  state  of  our  kiiowletlge.  It  is  potssible  that  the  diseases  influence 
directly  tlie  functions  of  tlie  bloixl-making  organs,  relegating  these  aneemias 
rather  to  the  cytogeuic  tyj» ;  or  that  rickets  an<l  the  extreme  anaemia  which 
18  often  its  first  symptom  are  both  tlie  elfect  of  a  common  cause. 

Symptoma. — The  wjnditiou  of  the  blood  atier  a  hemorrhage  of  consid- 
erable amount  is  that  of  simple  oliga-mia,  which,  however,  almost  imme- 
diately changes  by  the  absorjrtitm  of  water  iuto  an  oligix-'ythsemia,  combined 
with  leucocytosis  and  hypulbuniinosis.  The  fibriu  net-work,  too,  is  less 
marked  than  in  htaltli.'  In  the  other  forms  of  nou-K-ytogeuic  a noimia  de- 
scribed its  state  is  very  similar,  but  the  amount  of  fibriu  is  often  increased, 
and  the  numl>er  of  leucocytes  but  slightly  so.'  The  size  and  shape  of  the 
red  blo<xl-celis  an-  generally  nut  mucii  altered,  except  in  extreme  post-hera- 
orrhagic  antemia,  in  which  ]>oikilocytosi3  is  sometimes  quite  marked.  The 
diminution  in  the  muuber  of  red  blcKid-cells  is  often  very  great,  though 
probably  never  so  extreme  as  is  sometimes  seen  in  pernicious  aiuemia. 

The  other  symptoms  of  the  aiuemias  which  have  been  diacusaetl  must 
necessarily  vary  to  some  extent  iu  different  cases,  dejjending  ou  tlic  nature 
of  the  cause.  In  general  may  be  mentioned  (Killor  of  the  skiu  and  mucous 
membranes,  eventually  more  or  less  emaciation,  smallneas  aud  flabbiucss  of 
the  muscles  if  the  disease  has  lasted  for  any  iengtli  of  time,  clulibiug  of  the 
fingers,  irritability  of  the  nervous  system,  inipainnent  or  jjerversion  of  ap- 

t  petite,  irregularity  of  the  iKjwels,  and  imperfwt  digwtion.  Imlis^wsition  to 
exercise  is  often,  but  not  always,  seen  in  ansemia  in  children.  Jacobi'  calls 
attention  to  tlie  fa<'t  that  babies  who  cry  most  of  the  night  are  often  suSer- 
ing  frtjm  anoimia,  and  that  the  crying  may  frequently  be  prevented  by  food 
or  stimulant  given  before  they  are  put  to  bed.  The  urine  is  generally  light- 
colon-d  and  of  low  specific  gravity,  and  there  is  often  incontinence  of  it  even 
when  the  child  is  advancetl  in  years.  Some  degree  of  oedema  may  appear, 
especially  in  the  feet  and  ankles.  Epistaxis  is  very  frequent.  Leucorrhrca 
attends  amemia  in  not  a  few  cases  In  girls  even  of  only  two  or  three  yeare 
of  age.     The  pulse  is  small ;  the  heart's  action  is  accelerated ;  palpitation  is 


I  Osier,  System  of  Medicine  by  American  Authors,  1885,  uL  I 
>  Archives  uf  Medicine,  1881,  p.  16. 
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>  pio  KninkheiU-n  der  NeugolwinK'n  uraJ  Sauglinge,  1833. 

•  EiutAOo  Smith,  Di«i-ascg  in  Childn-n,  1884,  p.  242. 

•  luMchr.  f.  Klin.  M(>d.,  1881,  iii.  414. 

« Cfoisson  !•  Hnndb.  d.  Spec.  Path.  u.  Ther.,  1876,  xiii.  874. 
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hygienic  surroundings  are  indispensable.     Arsenic  is  a  useful 
f,  especially   in  clironic  and  oiwtiiiate  cases,  and  may  be  given   in 
tionaU'ly  much  larger  doses  tlian  adults  will  bear.     Great  reliance, 
can  be  placet!  on  cod-liver  oil,  either  alone  or  in  combination  with 
Stryclmine  proves  useful  in  some  instances,  as  does  phosphorus  in 
'  others. 


OHLOEOSIS. 


Synonymes. — Chloratiiemia,  Chloroaua'inia,  Morbus  virgineus,  Green- 
Mckiifss,  etc. 

Definition. — This  form  of  anmmia,  which  lias  been  known  since  the 
••ttieof  Hipp<jcrates,  may  be  classified  either  as  an  oligochroniffiniia  of  non- 
^S'^ogeoic  origin,  or,  as  seems  to  me  more  probably  correct,  as  a  cytogenic 
"■■eraia  of  jKjculiar  type.  It  is  a  variety  of  anemia  occurring  almost  ex- 
("ItJaively  in  girls  and  young  women,  and  characterized  by  a  peculiar  gi-een- 

r*8ti-veliow  and  e^ceetliugly  anremic  hue,  but  without  emaciation,  by  a  well- 
•^fined  oligochromfpmia  without  a  proportionate  oiigocytluemia,  by  extreme 
•^Uguor,  dyspna?a,  and    palpitation   on    exertion,  aud   often   by  cardialgic 
»tt«ck8. 
Etiologry. — The  csiuse  of  the  disease  has  l>een  a  subject  of  great  dispute. 
*  l**  influence  of  heredity  as  a  predispiK-^tng  factor  is  seen  in  many  cases  ;  the 
"^Oiale  members  of  the  same  family  for  several  generations  often  becoming 
*^l«rotic  at  the  Sfime  j>eriod  of  life.     TJiero  may  exist,  further,  n  ])rediH|)osi- 
*-*on  resulting  from  a  congenital  imperfect  development  of  certain  organs. 
■Particularly  have  claims  been  made  for  the  influence  of  an  undeveloped 
****te  of  the  uterus  and  ovaries,  lint  sucli  a  defect  is  by  no  means  constantly 
l*t*sent.     Virchow'  in  1872  advanced  the  theory  that  chlorosis  was  due  to 
•**  Congenital  smallness  of  the  heart  and  narrowness  of  the  vessels,  as  a  result 
**'    which  an  insufficient  supply  of  blood  was  furnished  to  the  digestive  and 
**^mato|)oietic  <.>rgans  at  the  time  when  the  rapidly-advancing  growth  of 
1***berty  demanded  the   most   {icrfcct   nutrition.      Acconling  to  this  view, 
***«  disease  is  present  from  infancy,  though  latent.     This  explanation  has 
'**'e«i  aooepted  as  conclusive  by  Baginsky '  and  fitvorably  reganletl  by  many 
ers. 

But,  though  it  may  apply  to  many  cases,  it  does  not,  I  think,  a<!count 
*'*'    the  numerous   instances  of   rapidly-develo}>iug  chlorosis,  nor   for  the 
^I^HieJy  cure  usually,  and  often  pennanently,  produced  by  the  institution  of 
*l'p*X)priate  treatment.     Fag^'  believes  that  the  narrowness  is  not  con- 
fet^nital,  but  the  result  of  an  endocarditis  occurring  in  childluxKl.     More- 
L       *>Vor,  this  jicenliar  condition  is  seen  in  males  as  well  as  in  females,  aud  Iiaa 


r. 


'  UebcT  (lie  Chlorose  und  Anomalien  in  Uefassapparate,  1872. 
»  Lchrl).  il.  Kindt-rkrankh.,  1887,  2iK). 
•  Pimctice  of  Modidao,  1880,  ii.  G08. 
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its  own  cliaracterifitic  symptoms,  not  at  all  characteristic  of  chlorosis.  This 
has  been  shown  in  the  cases  reported  by  FrTmtzel.' 

Sex  has  a  strongly  predisposing  influence,  females  being  those  almost 
eidusively  attacked.  The  disea.se  does,  however,  api>ear  occasionally  in 
boys,  according  to  the  statements  of  Lund,*  Nouat,'  Hayem,'  and  others. 
The  last-nieiitioiied  writer  has  seen  it  in  all  the  boys  in  one  family. 

Age  is  also  ati  etiological  factor.  Most  cases  develop  between  the  ages 
of  twenty-four  and  fourteen  years,  though  the  disease  may  apj>ear  at  a 
period  of  life  much  younger  than  this,  as  Cantrell,*  Forster,*  Becquerel,' 
and  others  have  shown. 

Previously  existing  jMJor  health  or  the  occurrence  of  some  severe 
malady,  also  bad  liyi^icnic  conditions,  insufficient  fixKl,  and  unsuitable  occu- 
pation, aix"  not  without  etiological  signititajice.  The  affection  appears  to  be 
quite  common  among  factory-girls,  but  by  uo  means  spares  girls  of  the 
u}HK'r  ciivlcs  of  society.  Influences  acting  upon  the  nervous  s_\-stem  are 
of  great  impirtanee:  among  these  may  l>e  mentioned  }>sychic  disturbances 
of  various  sorts,  masturbation,  excessive  mental  or  b<.>dily  laljor,  etc. 

Finally,  the  establishmont  of  the  menstnial  function  has  been  largely 
accredited  with  the  prodtK'tion  of  chlorosis,  though  it  can  certainly  not  be 
considered  the  only  factor;  and  it  is  difficult  sometimes  to  determine  to 
how  great  a  degree  a  menstrual  irregularity  is  the  cause  of  the  blood-Afieo- 
tion,  or  how  far  it  is  the  concomitant  or  the  effect  of  thia  This  is  also  the 
view  which  Striinipell '  expresses.  I  have  reputedly  olecr\ed  cases  in 
which  the  other  symptoms  of  chlorosis  appeared  before  the  diminution  ia 
the  amount  of  the  nieiistnial  di.s-iiargc,  which  had  previously  always  been 
normal  in  everv  jxirticular.  Siepheuson  concludes,*  from  the  analysis  of  232 
cases,  that  scanty  and  irregular  meuKtruation  is  as  constantly  pres(>nt  in  chlo- 
rosis as  is  the  imjierfect  formation  of  the  red  blood-cells ;  but  he  coneidere 
the  conditions  iudeiiendcnt  of  each  other, — not  relateil  as  cause  and  effect. 

Symptxams, — The  symj)t<ims  of  chlorosis  usnally  develop  insidioualr, 
and  CHinsist  of  a  more  or  less  well  marked  yellowish-green,  ameraic  hue, 
though  tfic  cheeks  are  sometimes  flushc>d  (chloroKut  rubra);  uo  diminution 
in  the  amount  of  fat,  and  sometimes  even  an  increase  of  it;  oocasionally 
slight  oedema ;  dyspna?a,  palpitation,  and  a  sense  of  fatigue  ou  the  slightest 
exertion  ;  languor  ;  a  tendency  to  dizziness  and  fainting ;  disturliance  of 
digestion,  with  diniintslicd  or  depravwl  appetite,  and  constipation.  Irrita- 
bility of  the  nervous  system  is  present,  and  hysterical  convulsive  seizures 

'  Deutsche  Med.  Wochenschr,  1888,  689. 

«  H»yem,  Du  Snng,  1880,  p.  744. 

*  Traite  thikir.  ct  prat,  de  la  Chlorose,  1864. 
W  *  Du  Snnir,  1889,  p.  745. 

^  '  Immeminnn,  in  ZieniKcn's  Handburh,  1876,  liii.  688. 

m  •  Gerhardt's  Handb.  dtr  Kindcrkrankh.,  1877,  iii.,  Ut  Half,  206. 

I  *  Traits  clin.  de«  Maladies  de  lUlerus,  etc.,  1869. 

B  'Spw.  Path.  u.  Tlii'nip.,  1HS6,  ii.  1,  178. 

I  »  Ann.  Univ.  .Med.  Sci.,  18SM),  ii.  E. ;  from  Brit  Med.  Jour.,  jAonaiy  12, 18«9."~ 
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frequent  in  chiUlren.'  Disorders  of  menstmation  are  very  com- 
ninnh'  present.  The  heart's  impulse  may  he  witiened,  witli  evidonees  of 
diliitaiiuo  of  the  ripht  ventriele.  Systrilie  miirnnirs  may  sonietiniea  lie 
bean)  over  the  praBCordinm  and  in  the  rarotids,  and  there  is  usually  a  well- 
marked  venous  hum  in  the  jugular  or  other  veins,  whieii  may  even  be  per- 
ceivwl  i>y  the  patient  a^i  a  eontinuous  humming  sound  in  the  head.  The 
pulse  is  small  and  the  art«rial  tensiou  low.  The  urine  is  of  low  spet-ific 
gravity  and  light  eolor,  and  contains  a  diminished  amount  of  urea  and  uric 
icid,  and  sometimes  a  trace  of  albumen,  but  casts  are  never  found  in  it.* 
A  jxvuliar  pigmentation  of  the  dorsal  surfaces  of  the  fingers  ha.s  been 
dwriU^L* 

.Vftacks  of  gastralgia  are  usually  considered  chanieteristic  of  chlornsis 
>8  distinguishing  it  fmm  other  forms  of  auannia,  and  are  probably  of  a 
purely  neurotic  nature  and  dependcut  on  the  alteration  of  the  l}lood. 
Forster  *  lays  [lartieular  stress  on  the  importance  of  this  symptom  ;  and, 
iaving  shown  that  in  the  statistics  of  a  large  uiiniber  of  aua;iuie  children  it 
was  much  more  common  afler  the  age  of  si.\  yeare  in  girls  than  in  boys,  he 
ooneJud(rs  that  this  is  an  indication  that  the  aniemia  was  really  a  chlorosis  in 
the  case  of  the  former.  Other  neuralgias,  {>articularly  of  the  trigeminal, 
•**  present  with  greater  freciuency  in  older  than  in  yotiuger  children. 

Pever  is  certaiidy  of  the  raa^st  oocurreiKx;  in  chlorosis,  tliough  it  has 
b<?en  reported  by  a  few  writere.'  I  cannot  but  Ijelieve  that  it  is  drmbtful 
whether  it  ever  occurs  as  an  actual  symptom  of  uncomplicated  chlorosis. 
Hayem  *  reports  its  presence  in  only  two  out  of  seven  cases  of  the  disease, 
'n  which  records  of  the  temperature  were  taken;  and  in  both  of  these  there 
Was  also  extreme  diminution  in  the  number  of  red  blood-cells, — i.e.,  an 
oligocythiemia,  if  at  all  a  chlorosis. 

The  state  of  the  l»Ioofl  is  of  the  greatest  interest.  The  most  striking 
•^naracferistic  is  a  niarkwl  diminution   in   the   percentage  of  hicmoglobin. 

kThis  oligochromsemia,  first  jxdntod  out  by  DiUKau,'  is  out  of  all  projwrtiou 
^  the  reduction  in  the  numl>cr  of  red  blood-cells.  Oligucythtemia  cannot, 
'o  fact,  be  roganled  as  at  all  a  characteristic  of  pure  chlonjsis,  and  when 
pf^sent — as  it,  inde«l,  fix><[uently  is — it  must  be  considered  a  complicatiou. 
*  u**  majority  of  recent  investigations  establish  that  this  is  one  of  the  most 
'^H-TJted  ftatUHM  of  the  disease,  and  tJiat  the  disproportion  between  the  rciluc- 
***«i  of  the  htemoglobin  and  that  of  the  ml  blood-ccUs  must  be  present  in 
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of  chlorosis  iu  any  case.    Graber'  Ibiind  that 

•as  not  diminished  in  twenty-eight  oases  of 

bang  4,482,000  per  cubic  millimetre.     In  all 

amount  of  haemoglobin  was  but  one-half  or 

nt.     Hciir)'  h  pmlKibly  right  *  in  refusing  to 

tW  OSes  in  which   Luiiciic^  found  all  the  clinicftl 

■I without  the  biocKl-<hangi'8.     Of  13  cases  which  I 

,  the  results  were  as  follows,  the  percentages 

on  a  normal  of  6,000,000  : 

I     It    in.    IV.    V.  VI.  vii.  viii.   IX.    X.    XL    XII.  xiii. 

«  M.S   81   57  3   M   94   83   55.5   8A.4  W      VT.<   TS.S   80 
St  (7   35   32    68  61   31   31    89    35   41    iS    58 

hr  SMB  tkat  in  two  ca.s<^^  only  was  there  a  decided  re<liictiun  in 
r«f«qMBrfes,  while  in  all  the  ainuuiit  of  jiiemoglobin  was  much 
!•  tht  10th  case,  which  was  a  typical  example  of  chloronU 
[s  had  iiicrca-ictl  to  o, 248, 000,  nr  105  {)cr  cent.,  aAer  a 
b\vaMMtB(t»  b4it  the  htemoglobin  had  R>ached  ouly  57  [>er  cent. 
T^  *<i<i  Unid-cvlls  var}'  greatly  in  size  and  form,  and  numerous  micro- 
cytes  arc  ofieii  to  lie  seen.    Several  ol>i<crvers  have  fouud 
of  the  re<t  bl(Hnl-corpu.scles   somewhat   diminished.* 
1  wIrtioBi  of  the  white  bl(KxI-cells  are  not  essentially  afl'ccted. 
I*  savs  that  the  amount  nf  the  plasma  and  the  containetl  albu- 
i^lBlt^bMBMhed  in  chlorosis,  and  that  this  is  a  distinguishing  charac- 
>as  conii>ared  with  ansemia  ;  while  Becquercl  and  Rodier* 
tl»  amount  of  albumen  is  even  sometimes  increased. 

Anatomy. — No  characteristic  changes  are  to  be  found 
TIlC  adijwse  tissue  is  usually  well  pi-eserved.  A  rudiraeutary 
L|^  jf  tkt  WlWtis  and  ovaries  has  been  nnticcil  in  some  eases,  and  a  narrow- 
H«»4#llM'Vt«ml  system  with  smalliiessof  the  heart  and  excessive  thinness 
df  iIm*  v«Mw4-vmlk  in  others.  No  change  has  Ixvii  detected  in  the  hlood- 
.^Mue  which  could  explain  the  cause  or  the  nature  of  the  disease. 

f. We  are  still  greatly  at  sea  regai-ding  the  jwthology  of 

If,  as  Zander'  and  Buuge'  claim,  the  condition  of  the  blood  is    I 
I  a  dWMivc  absorption  of  iron  from  the  intestine,  the  nature  of  the 
|J|i^«  w\>uKl  be  clear,  and  we  would  class  it  as  a  non-cjiogenic  aniemia. 
r  ii,  that  a  lai^  excess  of  the  products  of  decompositioD  in  the 


I  |lMM»,-tH>  M(d.  Wncheoscfar.,  1887. 
»  ktrnmim.  1»T,  ^  92. 
«  nt*  Mkmt,  Christiinia,  1888. 
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intestine,  and  cs|)ecially  of  sulphur,  breaks  up  tlie  assimilable  iron  and  unites 
with  it,  thus  jtrc^ventinp;  its  absorption.  I^arge  dn^cs  of  the  dm;;:  arc  <'un- 
«w|iicntly  refjuired  in  order  tliat  these  substances  may  be  iieuti-alizetl,  afler 
whidi  ab8orj>tion  of  iron  can  liegin.  Zander  is  of  the  opinion  that  there  is 
adeiioiency  in  the  hydrochloric  acid  of  the  pastric  secretion,  as  a  rosiik  of 
which  the  iron  ingested  in  the  f<Kxl  is  not  dissolved  and  rendered  assimilable. 
These  explanations  are  not  satisfactory,  for  they  by  no  means  ai>ply  to 
ill  cases,  notably  those  iu  which  large  amounts  of  iron  are  administered 
without  etfect,  those  which  reo(jver  without  treatment  or  under  mitujte  doses 
of  iron,  and  those  whicli  are  cured  by  <jther  plans  of  treatment  than  irnn  or 
hydnx-hloric  acid,  or  which  prove  intractable  to  all.  Aa  there  is  nothing 
in  iho  other  possible  causes  mentioned  adutjuately  to  account  for  the  origin 
nf  the  disease,  we  are  forceil  to  consider  chlorosis  a  cytogenic  anjemia  of 
pwtiliar  form,  due  to  an  inability  on  the  ]»art  of  the  blood-making  apjm- 
Ottt  to  produce  a  proper  quality  of  the  blood, — i.e.,  a  primary,  dcArtive 
(■Biogenesis.  This  inability  is  undoubtedly  occasioned  to  some  extent  by 
predisposing  causes,  but  must  also  in  many  cases  depend  largely  on  some 
sort  of  functional  lack  of  energy  of  the  blood-making  organs  themselves. 
The  classification  of  chlorosis  as  a  "  primary"  ana;mia  is  adopted  by  Faggc,' 
Strflnipell,'  and  othera. 

Various  other  views  regarding  the  pathogenesis  of  the  disease  liave  been 
exprpased.  Griiber'  believes  it  to  be  due  to  an  excessive  alkalinity  of  the 
Wood,  and  Clark*  and  Duclos*  are  of  the  opinion  that  it  is  a  toxtemia 
Ksulting  from  the  retention  and  aljsorption  of  decomposing  fie*'al  matter. 
Henry*  considers  it  to  be  the  expression  of  a  general  cachexia  rather  than 
*n  affection  of  the  blood  merely.  He  is  disposed,  too,'  to  deny  to  chlorosis 
"•e  characteristic  blood-change  described;  and  says  that  the  condition  of 
"'e  blood  depends  in  each  case  upon  the  stage  of  the  disease.  He  agrees  in 
"•'8  respect  with  Hayem,*  who  recognizes  three  forms  or  stages  of  the  affec- 
tion, determined  respectively  by  the  numlrer  of  red  blood-corpuscles  j)re8ent. 
^  have  already  expressed  my  inclination  towards  the  view  that  the  oligocy- 
"•ftmia,  when  present,  should  l>e  regai-defl  as  a  complicating  element,  and 
''*>*^  as  a  symptom  of  chlorosis. 

Complications  and  Sequelae. — Gastric  ulcer  is  one  of  the  principal 

***^plication8,  though  less  fre<]uent  in  children  than  in  adults,  and  Bagiu- 

*y    believes  that  it  is  not  uncommonly  the  cause  of  the  gastralgic  attacks, 

""onea  is  often  seen  in  chlorotic  children,  and  its  development  is  i)erha|)8 

^oi^  by  the  disease  of  the  blood.'"     Pulmonary  tuljerculosis  appears 
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especially  liable  to  develop  io  ohlorotic  patients.  Witlioiit  doubt  ehloroeis 
can  \ye  comjjlicated  by  ana;inia,  and  even  by  pernicious  amemia ;  and  in 
this  way  are  to  be  explained  the  different  grades  of  the  disease  as  given  by 
Haycm  and  Usac.'  Virehow  says  that  there  exists  a  strong  predisposition 
to  endocartlitis  in  chlorotic  patients.  Basedow's  disease  has  been  stated  by 
Friedreich*  to  be  prone  to  develop  in  chlorotic  girls  and  women.  VcrgcJy* 
haj?  Iwon  able  to  collect  a  few  cases  of  thrombosis  of  the  veins  or  arteries, 
and  Hnels*  reports  another  instam-e  of  very  widely  spread  thromlxisis. 

Diagnosis. — The  diagnosis  rests  mainly  on  tlie  characteristic  condition 
of  the  blooil,  the  occurrence  of  the  disease  chiefly  in  girls  at  puberty,  the 
persistence  of  the  adipose  tissue,  and  the  association  with  disordered  men- 
struation. 

From  secondary  ansemia  chlorosis  is  to  be  distinguished  by  the  absence 
of  a  definite,  discernible  cause,  and  usually  of  decided  emaciation,  and  hj 
the  presence  of  the  chaiwteristic  luemic  alteration  and  the  hue  of  the  skin. 

From  i»ernioious  anaemia  it  diilbrs  in  that  tlie  relation  of  the  jierceutage 
of  hiemoglobin  to  that  of  the  red  blootl-cells  is  exactly  reversed  in  Uie  two 
diseases.  There  is,  further,  neither  retinal  hemorrhage  nor  fever :  iu  fact, 
tlie  occurrence  of  fever  in  a  case  reported  as  ciilorosis  would  render  the  cor- 
rectness of  the  diagnosis  extremely  doubtful,  or  would  indicate  tliat  some 
complication  had  arisen. 

The  (pdcnia  and  albuminuria  sometimes  met  with  in  ddorosis  arc  dis- 
tinguished  from  those  of  Briglit's  disca-se  by  the  absence  of  casts. 

Proemosifl. — Fatal  cases  the  result  of  chlorosis  itself  are  almost  never 
■witnessed.  Deatii  is  due  to  some  intercurrent  disease.  Though  the  dura- 
tion of  the  malady  is  very  variable  and  often  much  prolongetl,  most  caa» 
yield  to  appropriate  treatment.  Relapses  are  liable  to  occur  in  many  in- 
stances; probably  in  tho.se  in  which  tlic  vascular  anomaly  described  by 
Virehow  exists.     There  are  certain  cases,  too,  which  prove  most  intractable. 

Tieatment. — Prophylaxis  is  of  the  greatest  importance,  and  must  be 
practised  from  early  childliood.  A  jiropcr  amount  of  exercise,  cold  Imtliing, 
fresh  air,  and  sunlight,  and  projxrr  nourisiiment,  especially  of  an  animal 
nature,  must  be  insisted  upon,  as  well  as  the  avoidance  of  the  summer 
heat,  nervous  excitement,  and  of  over-exertion  either  of  the  body  or  mind, 
and  esj>ecially  of  close  confinement  and  overwork  in  factories  or  schools. 
All  suitable  measures  must  be  employed  to  remove  indications  of  debility, 
and  to  jireserve  perfect  health.  The  child  must,  in  fact,  be  made  ready  to 
meet  the  demands  of  puberty.  To  combat  the  disease  when  present,  iron 
is  almost  a  8j>ecific,  but  must  be  given  persistently.  Full  doses  are  recom- 
mended by  most  writers.     Bland's  pill  is  a  favorite  form  in  which  to  ad- 
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minister  it.     This  consists  of  half  an  ounce  each  of  carbonate  of  potassium 
aod  of  sulphate  of  iron,  dividwl  into  ninety-six  pills.     Three  of  these  may 
be  taken  three  times  a  day.     Otlier  |)reparations  of  iron  niay  be  selected, 
ud  vlien  there  is  any  digestive  distiirlwince,  and  ])artieularly  where  the 
aMtence  of  gastric  ulcer  is  susijected,  some  entirely  unirritating  form  of 
it  must  be  employed.     Other  tonics,  such  as  cod-liver  oil  or  strychnine,  will 
tko  be  found  useful  as  adjuvants.     The  digestion  will  frcijueiitly  need  to 
be  narefuUy  regulated,  and  may  require  the  administration  of  dilute  hydro- 
''hlori<'  acid.     Hygienic  conditions  must  Ije  carefully  lookeil  after,  and  mas- 
agp,  cold  sponging,  and  sca-lwthing  are  of  value.     In  cases  in  wlii<'h  there 
n  no  catarrhal  or  inflaraniatory  condition  of  the  digestive  tract,  and  in 
which  iron  has  proved  useless,  Scliiiltz  and  Strfibing'  have  obtaineil  good 
''eBults  from  the  administration  of  sulphur.     See'  gives  an  almost  exclu- 
sively albuminous  diet,  and  rarely  administers  iron.    luhalations  of  oxygen 
iiave  also  been  advised.*     Antiq  *  obtained  the  best  results  with  enemata  of 
defibrinated  blood. 


LEUKAEMIA. 

Synonyme. — Leuoocytha>mia  (Bennett). 

Definition. — A.  disease  of  hieiuatuixjiesis,  (rharacteriiwd  by  a  great  and 
|>tT|gres8ive  increase  in  tlie  number  of  wliite  blood-cells,  and  a  diminution 
•**  the  number  of  retl  bloo<l-<x'lls,  with  hyperplasia  of  the  spleen  and  bone- 
rrow,  and  often  of  tlic  lymphatic  tissue  in  other  parts  of  the  baty. 
History. — The  {>eculiar  appearance  of  the  blood  in  leukteiniu  was  ob- 
i'«l  and  dcscrilK'(l  liy  Cmigie  aud  Bennett  in  1845,*  and,  indeed,  by 
"^  elpeau,  Piorry,  Bieliat,  Morgagui,  Rokitansky,  Andral,  Donn6,  and  others 
previously,  Virehow,'  writing  a  month  after  Bennett,  recognized  that  the 
*^^ndilion  was  really  an  increase  in  the  number  of  white  blood-cells,  and 
**ot  due  to  the  admixture  of  pus  with  blooil,  as  Bennett  had  supposed. 
-*»i«re  seems  to  be  no  doubt  that  he,  too,  was  the  first  to  appreciate  the 
l**^->hable  connection  liotween  this  increase  and  the  change  in  the  spleen  and 
'^'liphatic  glands.  Fuller  ami  Walshe  in  1 S46 ^  demonstrate<l  the  change 
*•*    the  blood  of  living  patients,  and   Vogel*  in   1849  diagnosed  a  case' 
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during  life.  Virehow,  again,  iu  1853  divided  the  disease  into  a  splenic 
and  a  lymphatic-  variety;  and  later,  in  1870,  Neumann'  described  a  mye- 
logenuus  tbnn.  These  tliree  forms  are  stil!  it«ognized  ;  and  unquestion- 
able instances  of  pure  forms  have  been  rejHjrted,  though  they  are  rarely 
found  unmixe*!.  The  splfcu  and  proluibly  tlie  marrow  also  are  nearly 
always  involved.  Tin*  lymphatic  glands  are  in  most  cases  but  slightly,  if 
at  all,  aiFected.  Among  tlie  earliest  reports  of  the  occurrence  of  tases  in 
children  are  those  of  Losi-hner,*  Bhuin'iithal,'  Golitzinsky,*  and  Biermer,' 
and  rases  have  since  been  reiwrtwi  by  various  observers. 

Etiology. — Of  the  causes  of  the  disease  little  is  known.  Heredity,  or 
rather  the  existence  of  a  family  predisposition,  has  lieen  noticed  in  a  few 
cases.  Casati*  relates  an  instance  of  the  disease  in  a  girl  ten  years  of 
age,  whose  father  and  gnindmnllier  were  said  to  have  suH'ered  from  it  like- 
wise; Biermer'  rejwrts  the  existence  of  it  in  two  sisters  of  three  and  four 
and  a  half  veal's  resi>ectively,  in  whose  parents  no  predisposing  cause  could 
Ix'  <li;twted  ;  Senator '  saw  it  in  twins  of  one  and  a  half  years,  and  Eichhorst* 
observed  a  child  of  twelve  years,  as  well  as  her  cousin,  with  the  di.sease. 
In  some  instances  the  existence  of  syphilis  or  tuberculosis  in  the  parents 
appears  to  have  predisposed  tlie  children  to  leukwmia. 

Age  is  an  important  predisposing  factor,  since  the  disease  develops  in 
most  instances  in  middle  life.  It  may,  however,  occur  at  any  period  of 
life,  even  in  infants  a  few  weeks  or  months  old  (Hayem,*  ten  months; 
Fagge,*  twenty  months  ;  Seitz,'"  one  year  ;  Mosler,"  sixteen  months  ;  Golit- 
zinsky,* two  cases,  eleven  months,  and  one  week  ;  Jaksch,"  fourteen  months ; 
Mayer,"  sixteen  months).  Sanger'*  even  rejjorts  a  case  of  leukaemia  in  a 
fa?tus  still-born  at  term.  According  to  Baginsky,"  from  15  to  20  per  cent, 
of  the  cases  are  seen  iu  children  up  to  ten  years  of  age ;  and  Gerhardt  '• 
believes  that  it  is  as  fre<|ucnt  in  childhood  as  at  a  later  period  of  life.  The 
prcdisjKJsing  influence  of  age  upon  the  tendency  to  the  development  of  any 
particular  form  of  leukjemia  has  not  yet  been  definitely  determined.     I  do 


'  Arch,  dcr  Heilkunde,  xi. 

•  Jnhrb.  f.  Kinderhcilk.,  1859,  8,  H.  1. 
'  Jahresbpr.  u.  d.  Findelanat.  in  Moskau,  1868. 
«  Jahrb.  f.  Kinderheilk.,  1801,  90. 
•Gerhardt,  Lehrlmch  f.  Kinderkr.,  1881,  276. 

•  Rivista  Clinico,  2a  Bcr.,  ii.,  1872. 
'  Virchow's  .\rchiv,  xxv.  142. 
'  Eichhorst,  Spec.  Path.  u.  Therap.,  1885,  iv.  3 ; 

1890,  49. 

•  Du  Sanp,  18Sn,  p.  864. 

'•  Dt'utsche  Kltnik,  1860,  N'c«.  15,  Ifl. 

"  Berl.  Kiln.  "Wochenpchr.,  18C4,  No«.  12,  16. 

"  Wien.  Klin.  "Wochonjchr.,  May  30,  1889  j  in  Ann.  Univ.  Med.  8ci.,  1890,  ii.  E. 

"  Centralbl.  f.  Klin.  Med.,  1890,  No.  1. 
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not  know  of  an  instance  of  the  myelogenoiiB  variety  occurring  in  a  child, 
unless  the  case  of  the  girl  of  seventfcii  y«irs  di'scribcd  i)v  IiiinHTiiiann  ' 
be  included  here.  Golitzinsky' states  that  the  lymphatic  form  is  oltencst 
seea  in  children  of  a  few  montlis,  aud  the  splenic  form  more  freqiiciitly  in 
thoseof  a  year  or  more.  Further  iuvestigntioiit*  aiv  neitlwl  u])on  this  .siilijwt. 
Sex,  also,  appears  to  be  a  decidedly  pnKlisposiiifr  fiictor,  sim-e  of  201 
aaee  collected  by  Birch-Hii-schfehP  1.3.5  (67.5  per  e*)ut.)  were  iu  males. 
Sooul  and  hygienic  relations  may  be  not  without  iiiHuence,  aa  the  majority 
of  the  cases  occur  in  the  lower  and  middle  da-sses  of  society.  It  is  possible, 
too,  tliat  there  is  a  certain  lendeiKy  to  a  geognipliical  distribution  of  the 
•flection.* 

Of  more  immediate  possible  causes,  malaria  has  often  Inxn  said  to  exert 
•  powerful  influence  in  the  prrKluction  of  lfiilvu3mia,  and  probably  dix.-s  so; 
Imt  llie  opinions  regarding  this  matter  are  very  conflicting.  The  pifpondor- 
•nn?  of  medical  evidence  is  iu  favor  of  the  belief  that  sypliilis,  scrofula, 
•od  ricketa,  previously  existing  in  ttie  child,  may  be  etiological ly  i-eiatwl  to 
lenkromia.  The  acute  infectious  diseasts  cannot  be  said  to  be  factors  of  any 
imjiortance.  Leukjemia  has  in  adults  sometimes  develofxtl  shortly  after 
« tninma  in  tJie  splenic  region,'  and  a  jwssible  instance  oi'  tliis  o<.'ciirring 
io  a  diild  has  been  reported  by  Mosler.* 

Symptoms. — The  disease  begins  insidiously,  and  there  is  no  definite 

"Wfcr  in  the  appearance  of  the  symptonts.     Often  the  firet  indication  is  a 

Pi'BgTessive  failure  of  health  and  strength,  fre<|ueiitly   with   more  or  less 

"*^ilar  fever,  while  an  enlargement  of  the  abdomen  becomes  perceptible. 

'"  Some  cases  bleeding  from  the  nose  or  tlie  bowels,  or  diarrhrea  and  vomit- 

'"?,  may  be  very  early  symptoms.     Occasionally,  too,  as  in  two  cases  seen 

_y  Howanl,'  severe  and  eveu  fatid  hncmatemesis  may  be  among  the  earliest 

"•dilations. 

Early  in  the  affection  eidargcmcnt  of  the  s|ileen  may  be  detected,  and  is 

"'"•n  very  oousidenible  and  acx'onipaniwl  by  dilatation  of  the  superficial  ab- 

*'*'fninnl  veins.     Amcmia,  too,  nsiiuliy  begins  to  develop  early  ;  and  exami- 

*'**ti«in  of  the  blood  rev«als  tlie  etuuacteristie  change  to  a  gj-eater  or  less  extent, 

'**   the  spleen  or  the  lymphatic  glands  may  bf!  swollen  a  long  time  l)efore 

•"*  appears.     Peculiar  and  unusual  initial  symptoms  have  lx!en  reported  in 

^'•■'Itlreu,*  such  as  hysterica!  conditions,  pain  in  the  joints,  attacks  of  ex<'ite- 

^•*?ijt  with  loud  crying,  or  dermal   iiemorrhagra  suggesting  a  purpuric  state. 

^~^«r  the  disease  is  well  advanced  and  the  leuksemic  cachexia  well  estal>- 


■    Zicmuen's  Handb.  d.  .Spec.  Piith.  u,  Therap.,  1876,  xiii.  651. 

*  jHhrb.  f.  Kindcrheilk.,  ISill,  p.  90. 

*  «erh«nlt'»  Hnndb.  d.  Kinderkr.,  1878,  iii.  I.,  800. 

*  Eichhoret,  .Spec.  Path.  u.  TlxTap.,  1886,  iv.  2. 

*  Dc  Chmpelle,  De  la  Leukemic  dang  ses  RapporU  avec  la  Traumatiame,  Paris,  1881. 

*  Berlin.  Klin.  Wwhcnschr.,  1864,  152. 

Oiler,  in  System  of  Medicine  by  American  Autbon,  1886,  iii.  910. 

*  Ocrhanlt,  Lehrb.  d.  Kinderkr.,  1881,  278. 
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the  actual  loss  of  chyle ;  the  former  only  in  severe  caass,  ami  probably* 
thu  direct  loss  of  blowl  in  the  urine.     B<itii  of  these  parasites  occur 
dren  as  well  as  in  adults.     (See  Parasites  in  tlie  BIkihI.) 

PasT-HEMORHHAGic  Ax.KMiA  is  thc  fii'st  well-defincd  variety 
second  class  of  cases,  ajmrt  from  certain  of  the  parasitic  forms  just  refe 
to.  It  is  less  fixKjUently  seen  in  cliildhood  tiian  iti  ndult  life.  Anion* 
causes  in  children  '  arc  mehcna,  haMuophilia,  pur|)ur.i,  uinhilie-al  iiemorrh 
internal  hemorrhages  occurring  soon  ai'ier  birth,  epistaxis,  cephaloliaemi 
mata,  traumata,  etc. 

Anemia  fro.m  Abstracfion  ok  Aliiiimen  from  the  blood  is  ano' 
form  allied  in  some  respects  to  the  preceding.  It  is  well  seen  in  all 
cases  where  this  loss  has  occun-cd  through  l()n^-<t>ntinued  siippuratiofl 
in  Pott's  disease,  hip-joint  disejuse,  adviince<l  puhnonary  tuberculosis, 
chronic  suppurative  pn>ce8ses  of  other  forms.  It  may  also  be  obserrec 
chronic  Bright's  disease  with  persistent  lo.ss  of  albiunen  in  the  nrine,  in 
rhosis  of  the  liver  and  in  heart-disease  with  effusion  of  fluid  into  the  sei 
cavities,  in  dysentery  with  profuse  highly-albuniiuous  jiassagcs,  in  excea 
onanism,  in  rapidly-growing  i)enpla.Mms,  etc.  ^| 

AN./EMIA  OF  Malxitrition,  or  inanitinn-anromia,  includes  by  SP 
largest  and  most  varied  number  of  »ascs  under  the  nou-eytogenic,  ol 
cythtemic  forms.  A 

(a)  Hero  may  be  racntitmed  first  of  all  that  .seen  in  simple  inanition, 
result  of  iusufficient  nourishment  of  a  proper  sort, — an  aiitemia  of  stai 
tion.  Many  of  the  s*j  oommfm  instanoes  of  nuKniia  and  emaciation  seei 
young  children  Ix-long  to  this  categorj'.  ^M 

(6)  A  similar  condition  results  from  the  imperfect  abeorjition  of  nJH 
nient,  the  result  of  organic  or  functional  diseases  of  the  digestive  tr 
Among  tliese  are  prol«l)ly  to  be  elassifie<l  those  cases  deseribetl  as  jK-miei 
auDBmia  in  which  a  well-marked  atrophy  of  tiie  gastric  mucous  merabi 
has  l)een  found.  Instances  of  this  have  l>een  rc])orl«l  by  various  olwerv 
A  feature  of  aniemia  frttm  this  cansc,  too,  is  that  there  is  frefpiently  an 
sence  of  emaciation,  as  in  pernicious  aniemia.  This  absence  is,  however, 
no  mitans  sticn  in  all  cases.  It  is  verj-  probable  that  the  atrophy  may 
secondary  to  t!ie  bltKxl-changes  in  some  instance*. 

Another  form  c»f  aniemia  to  l)e  ineliidwl  here  is  that  which  devel 
severe  and  long-continued  diarrhiea.  This  is  due  not  s<j  much  totljc  i 
of  albumen  from  the  blood  as  to  a  lack  of  absor|ition  of  the  ondigMtC^i 
and  the  jR'|)to»cs,  which  are  hurried  through  and  out  of  the  intestine  by 
increasetl  peristalsis. 

(r)  Iniproj)cr  hygienic  surroundinga,  of  whatever  sort,  are  common  cm 
of  amemia.  A  proper  amount  of  oxygen  is  equally  essential  with  pro 
ibod  for  the  perfift  condition  of  the  bloctd,  and  the  ana-mias  resulting 
fmineutly  in  children  from  too  close  confinement  to  poorly-ventilated  roo 
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»  eoonquently  to  bo  classified  here.  Tbe  ])allor  so  prevalent  among  the 
»"l^<—  of  many  homes  fur  children  is  a  good  e^^aniple  of  the  influence  of 
tikis  fiM^r. 

((/)  Perhaps  best  classified  among  the  ansmias  of  malnutrition  is  that 
aeen  iu  congenital  sypliilis,  tul)crciiliisis,  rachitis,  8«:rofula,  riieunialism,  p<^9- 
sibly  nmlaria^  si-urvy,  and  other  constitutional  diseases.  The  jwllor  may 
e"%'«u  uiake  its  appearance  before  any  of  tbe  local  manifestations  of  the  gen- 
eral disorder  become  manifest.  In  various,  and  usually  unknown,  ways  the 
tneral  nutrition  of  patients  with  these  diseases  bcconu^  profoundly  altci-cd, 
the  blotxl  necessarily  sufl'crs  also.  The  exact  etiological  ivlation  of  tbe 
kzistitutional  affections  to  the  antemia  cannot  be  ])oaitively  determined  in 
!  present  state  of  owr  knowlcilgc.  It  is  powible  tiiat  the  diseases  influence 
tly  tlu"  functions  of  tiic  blo<xl-niaking  organs,  relegating  these  anaemias 
rmtlier  to  the  cytogenic  type ;  or  that  rickets  and  the  extreme  aniemia  which 
ia  cften  its  first  symptom  are  both  the  effect  of  a  common  cause. 

Symptoma. — The  condition  of  the  blood  after  a  hemorrhage  of  consid- 
erable amount  is  that  of  simple  oligtemia.  which,  however^  almost  imme- 
ditticly  changes  by  the  absorption  of  water  into  an  oligocythiemia,  corabiiiod 
with  leucocytosis  and  hypalbuiainosis.  The  iibriu  net-work,  tfMi,  is  less 
Biarkcd  than  in  health.'  In  the  otlier  forms  of  non-<'ytogcuic  auicmia  de- 
scribed its  state  is  very  similar,  but  the  amount  of  fibrin  is  of\en  increased, 
•nd  tlie  number  of  lenwicytes  but  slightly  so.'  The  size  and  shape  of  the 
*X!«1  blocxl-cells  are  generally  not  much  iilti'ix"d,  except  in  extreme  post-hem- 
orrhagic  anaemia,  in  which  jK>ikil(K?ytosi9  is  sometimes  quite  marked.  The 
*ltiuinution  in  the  numi)er  of  red  blood-wUs  is  often  ver)'  great,  though 
f»robal»ly  never  so  extreme  as  is  sometimes  scvn  in  |iernicious  aniemia. 

The  other  symptoms  of  the  ausemias  which  have  been  discussed  must 
Oecvaaarily  var*'  to  some  extent  iu  different  cjises,  dejKMidiiig  on  tiie  nature 
**f  the  cause.  In  general  may  Ix;  mentioned  pallor  of  the  skin  and  mucous 
■UembraDes,  eventually  more  or  less  emaciation,  smallness  and  flabbiness  of 
'W  muscles  if  the  disease  has  lastxxl  for  any  lengtfi  of  time,  cluhliing  of  the 
"Ogers,  irritability  of  tlie  nervous  system,  inipairnient  or  jHTvcrsion  of  ap- 
petite, irregularity  of  tlic  bowels,  and  impcrfetit  digestion.  Imlisjxisition  to 
**ercifle  is  ofVen,  but  not  always,  seen  iu  auivuiia  in  children.  Jawbi*  calls 
attention  to  the  fact  that  Iwbies  who  cry  most  of  the  night  are  ofien  snft'cr- 
**»g  from  antemia,  and  that  tiie  crying  may  frwjucntly  Ix-  prcvente<l  by  foixl 
'**'  stimulant  given  before  they  are  pat  to  betl.  The  urine  is  generally  light- 
^«>lt»red  and  of  low  specific  gravity,  and  there  is  ofleu  in«)ntinence  of  it  even 
^l»en  tlie  child  is  advanced  in  years.  Some  degree  of  oedema  may  appear, 
^■peciaUy  in  the  feet  and  ankles.  Epistaxis  is  very  frequent.  Lcucorrhoja 
••tenda  aneemia  in  not  a  few  mses  in  girls  even  of  only  two  or  three  years 
**f  age.     The  pulse  is  small ;  the  heart's  action  is  accelerated ;  palpitation  is 
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has  described  other  crystals  which  were  found  by  him  in  the  blood  of  a 

leukremic  boy,  and  which  tie  iiamctl  "  Icueocrystallin." 

But  by  far  the  most  striking  of  the  characteristics  of  the  bhxxl  in  leu- 
ktemia  is  the  inci-ease  in  tlie  number  of  the  white  cells.  (Plate  I.,  Fig.  4.) 
The  ratio  of  these  to  the  red  cells  increases  as  the  disease  proj^itsses,  and  in 
advanced  cases  very  (ionimonly  equals  1  :  10  or  1  : 5,  or  may  even  reach  1 :3 
or  1  :  2,  and  in  a  jMitient  seen  by  Sticker'  equalled  1  :0.t5.  The  dc<j;rce  of 
increase  of  the  white  blood-cells  which  constitutes  leukeeraia  in  contradis- 
tinction to  loucocytosis  is  variously  state*!  by  authors.  Gerhardt*  asserts 
that  tiie  ratio  must  at  least  e«iual  1:12,  Fleischer  and  IVnzoldt^  give  a 
necessary  ratio  of  1  :  20,  while  Henry*  places  1  :  50  as  the  limits  of  leuco- 
cytwis.  Os-lcr*  says  that  in  the  same  case  of  leukteniia  the  ratio  may  vary 
greatly  at  difl'erent  times,  one  week  being  1:8  or  1  :  10,  and  perhaps  the 
next  week  equalling  1  :  60  or  even  1  :  150.  Of  course  such  a  ratio  a»  the 
latter,  if  constant,  would  almost  exclude  the  existence  of  Icukicmia. 

The  leucocytes  of  leukieuiic  bloul  possess  certain  characteristics  distin- 
guishing them  from  normal  bltKxl-corpiiscles.  Presenting  great  variations 
in  size,  tlirec  varieties  may  \ye  distinguished  :  1st.  Those  alxtut  one-half  the 
size  of  a  reel  bhxxl-corpuscle,  with  single  nucleus  surrounded  by  a  thin  ring 
of  protophisni.  2d.  A  form  of  the  size  and  «i>|)carance  of  the  usual  white 
blood-coll,  having  two  or  three  nuclei,  and  with  finely  granular  protoplasm. 
3d.  A  lai^'  variety,  even  twice  the  size  of  a  red  1>!ij(h1-<t11,  contjiining  three 
or  four  nuclei  and  finely  or  wxirsely  granular  protophisra.  The  first  form 
is,  according  to  Virchow,  particularly  frequent  in  lenkwmia  of  the  lymphatic 
type,  while  the  larger  cells  are  most  c«>niMion  when  the  atlettion  of  the  spk-en 
predominates.  The  cells  of  the  thirtl  class  sometimes  contain  fine  iiit-glob- 
ules  in  tlieir  interior,  ami  [>n»lHibIy  arise  in  the  medulla,  and  are  character- 
istic of  the  myelogenous  form  of  the  disease.*  The  leucocytes  in  letikiemia 
show  onlv  sluggish  and  imix'rlwt  utuielHjid  movements,  or  none  at  all.' 

A  fiirther  cliaracteristic  of  leuka-mie  blood,  as  dainiwl  by  Elirlich,*  is  its 
color  reaction  with  eosin.  Ehrlich  deficribes  iu  normal  Idotxl  five  varieties 
of  leucocytes,  dciwndiiig  upon  the  reaction  wliicli  their  protoplasmic  grannies 
exhibit  witli  difl'erent  reagents.  In  leuka'mia  tiiere  is,  he  states,  a  very 
marked  increase  of  that  variety  of  leucocyte  whose  granules  possess  the 
property  of  becoming  deeply  istainctl  witji  eosin  {Emnnophilen  ZeUot)  when 
treated  according  to  a  certain  metliod.  In  Icitcocvtosis,  (jn  the  other  hand, 
these  cells  are  diminished  in  number.     Jaksch'  concludes,  as  the  result  of 

>  ZeitBchr.  f.  Klin.  Med.,  1888,  xiv.  80. 

»  Lchrliiifh  <iiT  Kindorkninkh.,  1881,  278. 

»  Jftk^'h,  Klin.  DiiigndStik,  1887,  16.  

•  Anemia.  1887,  p.  97. 
'  System  of  Mi^icino  by  Amprican  Authors,  1886,  ill.  919. 

•  Moslcr,  Berlin.  Klin.  \VfK.-henschr.,  1876,  No.  49,  704. 
1  Cafavy,  Lancet,  1880,  ii.  70(1;  Liiking,  ibid. ;  Neumnon,  ibid. 

•  Zeitschr.  f.  Klin.  Med  ,  i.  663. 
^                     •  Klin.  Diagncetlk,  2c  Aud.,  25. 
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his  e^animation  of  blood  in  many  diseases,  that  the  presence  of  an  increased 
number  of  these  cells  is  gouerall y  characteristic  of  leuksBinia,  though  it  may 
very  rarely  be  seen  in  other  conditinns. 

The  method  consists  -n  pR-pariiig  a  very  thin  layer  of  blood  on  a  cover- 
glass  and  drying  this  at  a  temjwraturc  of  about  120°  C.  for  half  a  day  or 
longer.     It  is  then  staineil  in  a  cimcentratctl  solution  of  cosiii  in  glycerin, 
washed  in  water,  driwl  in  the  air,  and  examineil  in  oil  of  cloves.     Huber' 
employs  a  triple  stain  consisting  of  a  mixture  of  indulin,  aiirantia,  and  eosiu, 
two  grammes  of  each,  in  thirty  grainnies  of  glycerin.     Tlic  ]>rcp!iration  is 
stained  with  this  for  a  half-hour  or  several  days,  and  washed  its  before. 
The  red  bhxxl-cells  by  this  method  should  be  colored  a  reddish  yellow,  and 
the   leucocytes  blue;  while  large  leucocytes  will  also  be  found  which  are 
partly  or  completely  fillwl  with  brilliantly  stained  bright-red  granules, — 
tile  eosinophilous  granule?. 

Ruber's  method  has  not  proved  at  all  satisfactory  in  my  bands,  and 
after  much  exiK-rimentation  I  have  adopted  the  follf>wing  procedure,  with 
Very  satisfacton*'  results.  The  covcr-gla!<s  jircjtaration  of  IjIuikI  is  prepared 
*od  dried  in  the  way  already  described.  It  is  then  covered  for  fifteen 
'^linutes  or  longer  with  a  concentrated  solution  of  e<isin  in  glycerin.  After 
**^ing  washed  in  water  it  is  inmicri*ed  for  a  second  or  so  in  a  dilute  watery 
*"^lution  of  methyl  blue,  at  once  again  washed  in  water,  dried  in  the  air,  and 
^^Camined  in  tur|)entinc  iKdsani  or  xylol  bnlsain.  Care  must  Iw  emjiloyed 
***^  to  overstaiu  with  the  bine.  By  this  metliml  the  red  blof>d-cells  assume 
*  O)lor  similar  to  that  .■'een  in  fri'sh  blood,  or  a  little  re<lder,  the  lencotytes 
^*^»«me  blue,  and  the  eosin  gmuiik>s  a  brilliant  red.        Plate  II.,  Fig.  8. 

As  a  result  of  the  great  increase  in  the  number  of  leuerx'^-tes,  the  bl<Kxl 

^^^'^piilates  outside  of  the  iMidy  into  three  characteristic  layers.     The  lc»wer 

*X"il  byer,  consisting  of  retl  blocd-cells,  is  decidedly  diminished  in  thick- 

**ess  as  compared  with  that  usually  seen,  while  the  middle  one,  of  a  milky 

'ftlor  and  consisting  of  leuco<ytes,  is  of  unusual  thickness. 

With  n^rd  to  the  symptoms  of  leukiemia  jwrtaining  to  the  heemato- 

poieti<'  apparatus,  the  spleen  is  in  most  cases  dwidcdly  enlargefl,  and  may 

txtend  beyond  the  median  line  downward  even  to  the  pelvis,  and  upward 

into  the  axilla.     Its  edge  is  hard  and  one  or  more  notches  can  be  felt,  and 

it  is  generally  somewhat  |«iinful  on   pressure.     The  enlargement  profluws 

an  evident  distention  of  the  alxlomcn  and  lower  portion  of  the  thorax,  par- 

tiadarly  on  the  left  side.     A  rough  fremitus  can  often  ho  detected,  and  a 

friction-soimd  heard  over  the  organ,  due  to  the  presence  of  adhesions  ;  while 

a  bruit  synchronous  with  the  pulse  is  sometimes  present.     The  iH)sition 

which  the  organ  (K-cupics  varies  in  different  cases.     It  moves  with  i"espira- 

tion,  unless  heUl  in  place  by  adhesions,  and  may  vary  in  size  at  different 

times  in  the  same  case  ;  being  sometimes  larger  after  a  meal,  and  becoming 

snuch  smaller  after  a  profuse  diarrlioia  or  hcniorrhagc.     A  diminutiua  in 
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■  gknds  seldom  attain  the  dimensions  seen  in  Hodgkin's  disease,  and  there 

a/»(inirs  to  be  uo  invariable  order  in  wiiieli  tliev  beonne  iiivolvcil,  tlnMi^rlt 

the  internal  glands  are  rarelv  at!ected,  and  those  in  the  neeit  are  utiencst 

first  attacked,  csiKjcialiy  in  ehildren.     They  may  be  of  either  tiie  liai*d  or 

the  soft  variety.     In  the  latter  they  are  usually  isolatwl  and  njovable  under 

F        the  skin  ;  altliouf^h  the  lymphatic  tissue  sometimes  ruptures  the  capsule, 

uniting  the  individual  glands  into  large  masses,  or  even  extruding  into  tlie 

surrounding  connective  tissue.     The  soil  gland  exhibits  on  section  a  gray 

or   ^ravish-red   color,  and   contains   numerous  vvlh  but  scanty  reticulum, 

■^vliile  patches  of  hemorriiagic  extravasation  are  sometimes  seen.     The  Jiard 

I    Cflaud  is  often  a  second  stage  of  the  soft  variety,  but  may  be  hard  from  the 

r    ontaet.     It  exhibits  an  overgrowtli  of  connective  tissue,  with  a  tliickening 

of  tlie  capsule,  and  its  section  is  of  a  gray  color. 

The  eJianges  in  the  bone-marrow  may  be  of  two  sorts,  forming  the 

lymphoid  and  the  pyoid  marrow,  which,  however,  are  probably  but  diifcrent 

in  tiie  same  pnKX-ss.     In  the  pyoid  variety,  the  oue  most  frequently 

the  normal  marrow  of  all  the  bones,  or  of  the  short  anil  flat  ones,  is 

r'eplaoed  by  a  yellowish-gray  or  yellowish-green  substance,  often    much 

resembling  thick  pus.     Tiiis  was  the  roudition  in  tlie  first  ease  studitil  by 

Neumann.'     In  the  lymphoid  variety  the  marrow  iRftirnes  grayish  r«l  or 

even  deep  red  in  color,  and  somewhat  of  a  jeily-like  eijusistency.     Foci 

^^oF  hemorrhagic  extravasation  may  Ix*  discoveri'd   in  the  murrow  in  some 

^^''•istanci's.'     The  ditl'erence  in  the  two  forms  seeius  to  det)eiid  purely  on  the 

«*ej»ree  of  increase  in  the  number  of  the  leucocytes,  this  lieiug  enormous  in 

!         *    *-'  P.void  fonn,  wliile  but  few  ntl  blowl-corpuseles  are  to  be  found.     Three 

[        "•rrns  of  cells  may  be  rccognizeil, — large  granular  ones  with  distinct  nuclei ; 

I       tiHjse  resembling  ordinary   white   bloixl-corpuscks ;    and    small   ones   like 

^H  vnjph-cells,  with  large  nuclei  ami  a  narrow  ring  of  protoplasm.     Xueleated 

^■^  "CH.*  bliMxl-cells  are  also  very  constantly  fouiid,  and  Cban-ot's  crystals  are 

(        ^ery  abundant.     Cells  containing  red   IjlocKl-corpusclas  are  not  so  coiumon 

**  ill  normal  red  marrow.'    The  bonc-substanw  itself  may  be  either  normal, 

**■  «X|«nded  and  spongy. 

Of  other  organs  oontainittg  lymphatic  tissue  the  thymus  gland  may 

"^•^Jy  exhibit  great  hypertrophy,  as  in  the  case  of  a  boy  five  years  of  age 

^l>irtL"d  by  Cnyrim.*     The  tonsils  may  be  early  much  eulargetl  and  ulcer- 

^'*s»l,  and  the  lymph-follicles  of  the  mouth,  pharynx,  and  base  of  the  tongue 

^«rted  to  such  a  degree  that  Mosler'  has  descri lied  a  leukieraic  stomatitis 

'^'J  piianingitis.     A  jirominent  seat  of  leukieraic  clinnge  is  tlie  intestine,  in 

_      "»icii  the  solitary  ghuuls  and  Peyer's  jwtchcs  may  present  very  marked 

■^pcrtrophy.     The  eell-gnjwth  doi-s  not  confine  itself  here  to  the  adenoid 


'  Archiv  d.  Heilkundc,  xi. 

•  Ponfick,  Virchow's  Archiv,  Ixvii.  867. 
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'  Verhandl.  d.  Aratl.  Vcrein  in  Frankfurt,  April  24,  1871. 
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OF  THE   BtX)Ob. 

in  advanced  cases  spread  beyond  it,  forming  large 

hr-«xtendiog  masses,  wliich  may  ulcerate.     Tlie  affec- 

■B  often  8u  pronuumx>d  tliat  an  "  intestinal  leukwmia" 

MB  described  as  one  oi*  the  primary  forms  of  the  disease. 

'dors  not  mnsider  this  clus.sification  warrantable,  in  spiti- 

ially  in  cliikllKxxl,  leukremia  sometimes  develi>ps  alter 

development  of  lymphadcnoid  tissue  is  not  infrequently 
'  lva|ilMmuitn  lire  lymplioid   now  growtlis  of  Imul  origin,  t-on- 
^MfnArinto  reticulum  containing  leu(X)cytes.     They  may  ocx-iir,  for 
larynx,  trachea,  bronchi,  lung-tissue,  pleura,  thyroid  gland, 
skin,  snprarennl    Inxlics,   [MTitom-iim,   stomacli,    panen.-a.", 
ami  heart.     Tiie  lyniplmid   de]Misiis  in  tiie  retinu   have 
iilascribcd.     In  the  mucous  membrane  of  the  respiratory  appa- 
«tn>ni;:lv  resembh"  miltnry  tubercles,  as  was  |K>inted  out  by 
It  is  pocisible  for  these  nodules  to  read)  a  consideraltic  size,  break 
mvities,  thus  presenting  an  ap|K'arance  very  like  to  that  o( 
k*     IVrided  enlargement  of  both  lachrymal  glands  in  a  leiikiemio 
•^*  fuar  aot!  one-half  years  has  lx?en  rejx>rte«l.'     Tiie  kidneys  at  tinus 
wiAkkv  of  leukiemic  disease  in  the  form  of  a  pale-gray,  s|>ottixl  a|»- 
'  is  tJicciirtex  and  fine  gray  lines  between  the  rays  in  the  pyramidal 
wMie  under  the  micPosc()|x(  are  found   fatty  degeneration  of  the 
iuni,  a  diU'use  cellular  iufiltnitioii,  c.s|i«-ially  almut  the  glomcr- 
«|^  mmI  >  ctuwdiug  of  the  capillaries  with  leucocytes.     More  rarely  distinct 
lie  tumors  can  Ik'  observtnl. 

tkr  tlH<  most  common  seat  of  heterologous  lymphoid  development, 
^w«vv«r,  i^  the  liver.  In  almost  all  ailvanccd  cases  it  is  decidedly  enlarged 
4MmI  i*  fi"»»  «•"  station.  The  lymphoid  new  growth  is  in  the  form  of  a 
iufiltnttion,  |)erceptil)le  as  a  whitish  line  around  the  lobul««,  but 
ftlsi)  inward  lx«tween  the  liver-cells,  displacing  and  (^ompressiuf^ 
MmI  tinidly  prcnlucing  their  flitty  degeneration.  The  lymphoid  et'lU 
K^nctly  within  and  jmrtly  around  tiie  capiliuries.  Less  frequently  larg« 
Itous  of  thes(^  cells  are  seen,  constituting  definite,  small,  grayish- 
IvmjJioid  tumors,  the  size  of  a  miliary  tubercle  or  larger. 
l^tMltaug  the  hemorrhages  often  to  be  found  in  different  parts  of  th« 
^1^,  tiMonly  remaining  chanict eristic  post-mortem  ap|iearauec8  to  be  not4-d 

un  tfci*"*^  'li'l *'")'  "'*  ^^^  condition  of  the  blood  within  the  heart  and  v^gm 

M«bk  Tl>»  heart  usually  c<intains  a  large  amount  of  clottefl  bl(Kxl,  esjiecially 
inlkirrilH^t  side;  and  tiiese  clots  have  a  greenish  or  yellowisli  color.  The 
^Imal  ill  the  lu'art  may  so  resemble  pus  that  tlie  impression  may  be  given, 
IMt  ^  «  maeof  Vin'how's,  that  an  abscess  has  been  opened.     Similar  clots 
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oocupv  the  larger  and  smaller  veins,  and  the  capillaries  tliroiighout  the  body 
miv  be  distended  with  louwjcvtes.  .Softt'iiing  uf  the  i)rain  may  result  from 
tbe  thmmlxisis  of  the  small  cerebral  vessels  with  white  bltjod-corpusoles. 

Pathology. — Thedisiase  consists  in  a  change  in  the  ajnipositioii  of  the 

blood,  depending  on  a  hyperplasia  of  tiie  blood-making  tissue.     Honv  this 

dwigc  of  composition  is  prixliiced  is  still  an  tinsettl(xl  question.     Ou  the 

tiieory  that  the  red   IdiKxI-ceUs  arc  furme<l   from  the  white,  or  mwliately 

through  the  nucleated  rod  blood-cells,  the  disease  would  appear  possibly  to 

a  failure  on  the  part  of  tiie  IciK'o*\vtes  to  r«uh  the  perfect  development 

f  red  blood-<Hjrpuscles ;  so  that  vast  numbers  of  the  latter  aiv  put  forth 

the  circulation  in  an  imperfect  condition, — i.e.,  as  white  bhxxl-cells. 

ukiemia,  then,  would  be  primarily  a  disturbam-e  of  the  unrmsil  iinyhie- 

iXiou  of  red  c^orpuscles.     This  view  is  renderwl  mure  piijbablc  !)y  the  fact 

that  not  only  are  the  leucocytes  inereas<^l,  but  tiie  colored  c*lls  are  usually 

diminished  in  number.    As  tlie  spleen,  tlie  lympliatic  glands,  and  (>sjKicially 

tl»e  red  i>one-marn)W  are  usually  regarded  as  the  plai'e  of  the  prtxlurtion  of 

th«r«l  bhxKi-eeils,  the  cau.se  of  the  «lefe<-tive  eorpusi'ular  formation  is  to  !« 

•owghtforin  pathological  changes  occurring  there.    Directly  connected  with 

*"is  subject  is  the  cu.stom  of  diviiliug  the  disease  into  splenic,  lymphatic,  and 

^DwiuUary  leuktemia,  according  as  the  spleen,  glands,  or  iHiitc-nmrruw  is  the 

I*Hraarj'  seat  of  the  disease  in  certain  cases.     The  question  arises  whether 

•■•en!  ai'tually  exist  any  such  different  forms,  and,   if   not,   which  <if  the 

**>»Be  tissues  is  in  reality  the  one  primarily  to  1k>  atlectwl.     Mo.xon '  held 

*«>e  view  that  the  spleen  is  the  only  starting-point  of  leuksemia,  and  that 

"*e  {freat  number  of  leiic(>cyt<>s  funud   in   the  lymphatic  glands  and   the 

***«m)w  are  only  secondary  deposits  fniui  the  bliHxl.     Thv.  view  is  perhaps 

vored  too  by  the  readiness  with  which  llie  bmie-marrow  appears  to  Ix'come 

f'^'ited  in  various  anemias,  even  of  the  tion-cytogenic  type.     It  ajifn-ars  to 

^'  vcri'  probable,  however,  that  the  metlnlla  is  often  the  primary  seat  of 

iktemia,  Neumann' even  suggesting  timt  this  is  the  ease  in  ail  instances^ 

•>i'  subject  is  still  very  obscure,  and  needs  further  investigation. 

Pure  medullary  lenka-niiti  has  lieen  reportefl,  but  is  rare.  The  comhina- 
>ti  of  medullary  and  splenic  disease  constitutes  the  variety  oftcnest  ol>- 
"^•fved.  Next  in  frequency  is  lieno-lymphatic  leukaemia,  consisting  usually 
**^  a  primary  disease  of  the  spleen  with  sectindary  involvement  of  the 
•*■" lipliat jc  glands.  The  pure  splenic  form  is  uncommon,  ami  the  pure 
•^"•*)phatie  v-ariety  certaiidy  rare.  The  theory  has  at  various  times  been 
*«*lvanc«l  that  leukiemia  is  a  ]>ritnarv  disease  of  the  bfood  ilw/f.  and  that 
**<2  lyinpluUic  organs  are  secondarily  atfected.'     Sprouek  *  claims  that  the 


'  Hptirj*,  Ans<m'm,  1887,  92. 
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— Iriply  in  the  circulation  by  kariokincsis,  and  compares  the 
dMt  going  on  in  a  neoplasm.  He  designates  leuksemia  ^^  leitco- 
Bard'  goes  so  far  as  to  eall  it  "  cancer  of  the  blood." 
beliere  leuktemia  to  be  a  specitio  infectious  disease,  due  to  a 


kioDS  and  SequelsB. — Coraplirations  are  unusual,  the  most 
■I  IB  Aildreu  Ix'ing  the  occurreiiw  of  a  low  form  of  pneumonia, 
is  oAen  fatal.  Among  other  complications  occasionally  seen  are 
sis;  parenchymatous  nephritis  ;  amyloid  liver,  kidneys,  and  intes- 
ttae;  ^ty  »»  cirrhotic  liver;  and  iuHammation  of  tiie  serous  membranes. 
Diacnoeis. — In  well-advanced  c-ases  the  diagnosis  is  easy,  if  the  exami- 
1  of  the  blood  show  tlic  charat'tcristic  incit-ase  in  the  number  of  Icuco- 
But  the  ratio  of  the  white  to  the  red  cells  varies  considerably  at 
at  times  in  the  same  cuse,  and  re{x>ated  examinations  of  the  bliKid 
llaerefure  be  made  in  some  instances.  These  will  prolwibly  render  the 
sis  elctir,  except  in  tlie  early  stages  of  the  disease.  At  this  period  it 
m0f  he  ooufoundwl  with  leucocytosis,  esjiecialiy  if  this  chance  to  be  attended 
bv  ■  larg«  amyloid  spleen  the  result  of  suppuration,  or  by  a  cancerous  mass 
in  tht'  neighborhood  of  this  organ. 

It  has  been  stated '  tliat  one  of  the  differences  between  leuktemia  and 
leoooin'tusis  consists  in  the  fact  that  in  the  former  there  is,  for  the  most 
imrt,  »  stiMdy  increase  in  the  niimlKT  of  wliiti-  l>loo<l-cells,  while  that  of 
the  ml  I'orpnsclea  is  correspondingly  diniiniriiuti.  In  leucocytosis,  on  the 
other  Imud,  the  number  of  leucocytes  varies  greatly  at  different  times,  and 
tho  inverse  nitio  of  red  tu  white  by  no  means  obtains.  This  is,  however, 
fiu*  frtim  l)cing  an  infalliltle  ride,  as  shown  by  tlie  case  of  Laache,*  in  which 
IIk)  H\uui)c-r  of  red  corpuscles  was  not  materially  diminished,  although  the 
IwKxx'vtcs  stoiwl  in  the  ratio  of  1:17  with  llicm.  The  diagnosis  is  renderetl 
mrtictdarly  difficult  in  ciiildrcn  by  tlie  frci[ueut  combination  in  them  of  a 
hi^h  degnt'  of  leucwcytosis  with  enlargetl  tuburciihir  glands,  or  with  the 
l>viH>rtropini'<l  spht-n  of  congenital  sypliilis.  Undoubtedly  stjme  of  the 
rgtiortsd  coses  of  leukiemia  in  children  arc  spurious.  Jaks*-!!,"  iDd(<e<l,  goes 
•0  flurts  to  maintain  tliat  nearly  all  of  them  are  so.  He  claims  that  there 
ia  in  diihlren  a  disease  which  he  names  '^atitemia  w/antum  pMeudoku- 
Atrviitvi,"  ciiiiractcri/.pd  by  very  dei'i<k'<l  Ieuc(N-ytosis  (1:20;  1:12)  with 
MiUrgcmcnt  of  the  sphx-n  and  lyiiijihatic  glands  as  seen  in  lenksemia,  but. 
without  the  {iroportiouate  enlargement  of  the  liver  which  he  deems  a  char— 
m'tcristic  of  it.  The  prognosis  in  the  two  atfections  is  totally  different- 
Hi*  ol»!»<'rvati»ms  are  of  great  interest,  but  have  not  yet  been  confirmcnl  andJ 
(muiua  l>e  ai-ccpted  as  conclusive. 


'  llpnrr,  Ann.  Univ.  Mod.  Sei.,  1889,  iv.  J. 
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I  j^nn.  Univ.  Med.  Sci.,  1890,  ii.  £;  Tram  Wien.  Klin.  Wuchenschr.,  May  SO, 


DISEASES  OF  THE   BLOOD. 


79$ 


The  news  of  Ehrlieb  and  of  Jaksch  regardiug  the  eosinopliilmis  t-ells 
iffonl  a  valuable  clia<j;uostic  syntptnm  in  diistiiif^iiirihing  the  two  conditions, 
if  further  investigations  establisli  the  ])athn;^iii)inonie  importance  of  the  eells. 
Apart  from  the  condition  of  the  bUiml,  leiikieniia  may  Ik*  suspected  from 
the  existence  of  irregular  pyrexia,  progressing  eraaeiation,  and  enlarged 
spleen  or  enlarged  lymphatic  glands,  conibinwl  with  a  tendency  to  hemor- 
rliage.  In  young  cliildren  a  rapidly-advancing  splenic  leukremia  might  be 
oonfwunded  with  typhoid  fever,  and  the  occurrence  of  intestinal  hemorrhage 
would  tend  to  confirm  tlie  mistake.' 

Lcukiemia  is  further  to  be  distinguished  from  splenic  anaemia,  lymphatie 
iuemia,  and  sometimes  from  pernicious  amemia.  Id  the  early  stages  of 
many  cases  of  leuka?mia  the  diiignosis  is  of  the  greatest  difficidty,  and  often 
beoomra  certain  only  when  the  unniljcr  of  leucocytes  readies  a  figure  which 
pUces  the  nature  of  the  ease  beyond  doubt.  Splenic  amemia  often  pre- 
sents symptoms  exactly  similar  to  those  of  splenic  lenkiemia,  apart  from 
the  iliflerence  in  the  coinpctsition  of  the  bhxxi.  HcKlgkiii's  disease,  too,  often 
dosely  resembles  lieno-lympliatic  or  lymphatic  lenkiemia.  In  the  non- 
leuoocytic  affection,  however,  tlie  enlargement  is  generally  much  greater  and 
■lie  spleen  is  not  much  enlarged.  That  intermediate  or  transitional  forms 
pMbttbly  exist  has  already  Ijeen  stated.  (StMj  Cla.s.sification  of  the  anaemias.) 
ii  the  case  of  the  twins  re|x»rt«l  by  Senator,*  lymphatic  anaemia  existed 
for  two  months  In-foif  the  leukiemic  eonditiun  of  the  lilowl  ilev<'loped. 

Fiually,  it  might  not  be  pussible  to  distinguish  ])ernicious  anfeinia  from 
•oe  myelogenous  form  of  lenkiemia  if  the  blood-affection  of  the  latter  wei\< 
***aeDt,  and  cases  hsive  ahfady  been  referred  tt»  in  which  a  transition  seemed 
^_^*o  lake  place  from  the  former  to  the  latter  afi'ection. 

^B^     Progrnosia;  Course. — The  prognosis  of  leukeemia  is  very  unfavorable. 

^■^'loiifjh  there  may  l)e  temporary  ari"est  in  its  progress,  or  even  improve- 

^■■*enf  in  tlie  sym|>tonis,  the  general  course  of  the  disease  is  onward  to  a  fatal 

**lniiiatiou.     In  children  the  possibility  of  recovery  is  jjorhaps  gixater  than 

'"    adults;  yet  out  of  thirty-nine  rases  (Rxrurring  before  adult  life  there 

**^  reported,  iu'cording  to  Biirh-IIirschfcld,'  only  four  recoveries,  and  even 

***««  are  not  without  <juestiou  iis  to  either  the  correctuess  of  the  diagnosis 

'*•"  tlic  permanency  uf  the  cure.     It  seems  at  least  certain  that  retwery  is 

f^'^asible  only  in  the  early  stages  of  the  di.sorder.    The  progress  nf  lenkiemia 

^  Usually  slow,  and  the  a(l«.'ctii)n  lasts  several  years,     In  chiklren  the  r-ourse 

*®    ^oerally  much  shorter,  and  in  proportion  to  the  youth  of  the  ]intietit ; 

**»3  in  some  cases  it  has  tenninattKl  within  a  few  nmnths.      fJolitTiinsky  * 

■**ims  to  have  seen  death  occur  in  an  inihut  aft«r  the  disease  had  lasted  but 

^** «**e  weeks,  and  Eichhorst*  reports  the  death  of  a  lx)y  after  twenty-four 


'  Moslpr,  Berlin.  Klin.  ■Wtwhenwhr.,  1864,  No.  12. 

»  Munch.  M.-il.  Wwlif-nsehr.,  .Iiinusry  21,  1890,  4fl. 

»  GcrhardfH  HiiiKll.tich  d.  Kindcrkrank.,  1878,  iii,  1,  883. 

♦  Jiihrl).  d.  Kiiid.Tli,ilk.,  18B1,  iv.  90. 

•Spec.  Path.  u.  Thcrap..  1S85,  iv.  10. 


796 


DISEASES  OF  THE  BLOOD. 


days  of  illness.  Epstein' even  describes  a  distinct  form — acute  leuksmia 
— wliich  lasts  never  more  than  nine  weeks.  It  may  begin  qnite  suddenly, 
after  a  short  prodromal  stage  of  variable  nature,  ct^nsisting  of  intense  head- 
ache, or  slight  fever,  or  respiratory  symptoms,  etc.  In  other  cases  it  is 
preceded  by  severe  aueemia. 

Tiie  ])rognasisas  to  the  duration  in  each  individual  i-ase  dejiends  further 
on  the  rate  with  vvliich  the  hyperplat-ia  of  tlic  lyni|)ha<K'noniat<ins  tissue 
advances,  and  on  the  jjereeutagc  of  leucocytes  in  the  blo<xl ;  though  Fagge* 
attributes  more  intporlantv  to  the  degree  of  diminution  of  the  numl.ier  of 
red  blood-cells,  and  to  the  intensity  of  the  dyspnn>a.  Death  gt'iitrally 
takes  place  as  the  result  of  increasing  exhaustion,  and  with  hydnemic 
symptoms  due  to  gntit  atuemia.  Hi'tnorrliagc  from  the  nose,  mouth,  lungs, 
kidneys,  bowels,  or  other  parts,  or  into  the  brain,  is  often  the  imniefliate 
cause  of  drnth.  Diarrlioea,  too,  may  bring  on  the  fatal  termination,  and 
pneumonia  is  a  not  infrequent  cause  of  it  in  childhood,  while  other  compli- 
cations may  in  some  cases  be  at  fault. 

Treatment. — The  ti-eatment  of  leuksemia  is  most  unsiitisfactory.  Qui- 
nine and  iron  stioulH  be  tried,  given  in  large  doses  and  for  a  long  iH>riod,  as 
good  results  have  been  claimed  for  tliem  when  administered  in  the  early 
stagi-s.  Mosler'  rejMjrts  recovery  in  a  boy  of  ten  years  under  the  neo  of 
tiiis  treatment ;  and  tliia  case  is  probably  one  of  the  most  («rtain  of  th« 
reported  instances  of  n-co very  iu  chiklirn.  He  further*  recommends  pi^K'rin 
and  oil  of  eucalyptus,  uu  the  ground  tliut  they  produce  contraction  of  the 
spleen.  Arsenic  in  large  doses  should  also  be  tried,  as  it  has  been  claimed 
that  success  has  Ixm'U  obtainetl  with  it.  Injprtionsof  ai'senic  into  the  iiody 
of  the  spleen  have  also  bt'en  recommended.  Goodliart*  rej)ort8  improve- 
ment in  six  crises  of  possible  leukaemia  in  children  under  the  employment 
of  cod-liver  oil,  phosphorus,  or  iodide  <if  iron.  Ergot  internally  or  by 
injection,  and  the  lot«l  employment  of  nienmiy,  cold,  and  electricity,  may 
he  used,  IhU  little  is  to  be  expw  twi  from  them.  If  there  be  any  suepieion 
that  congenital  sypliilis  is  the  caus«^  of  the  disease  in  a  given  case,  a  course 
of  mcrtmrial  trwitinent  should  \k'  infititutc<l :  though  it  is  often  valuelen, 
and  may  even  do  harm.  Transfusion  ut'  l)loii<i  lias  hvcn  employed  withoat 
much  U-nefit  The  ill  results  of  extirpation  of  tiie  spleen  are  seen  in  the 
twenty  canes  collected  by  S,  W.  (iross,*  only  one  f)f  which  recovered,  and  in 
this  the  disca.se  was  in  the  incipient  stages.  The  inhalation  of  large  quan- 
tities of  oxygen  is  a  means  of  treatment  which  has  recently  com«  into 
prominence.  Kirnberger'  rcfwiis  a  case  in  a  boy  often  and  one-half  years 
cured  in  this  way.     In  otlier  cases*  marked  temporary  improvement  Ins 


I  DeutochM  Arrhir  f.  Klin.  M<>d.,  xliv. 
'  Practice  of  Medicine,  1880,  ii.  849. 

•  Berlin.  Klin.  Wocbfnschr.,  1864,  No.  16. 
»  Fagge,  Practioo  of  Meaii-inc,  1886,  ii.  849. 
'  Deutache  Med.  Wochenwbr.,  1888,  No.  41. 

•  Sticker,  Zeitschr.  f.  Klin.  Mod.,  1888,  xiv.  80 ;  Plotzer,  Berlin.  Klin.  Wochenscbr.,  1887. 


<  Ibid..  1876,  Jfo.  52. 
«  Medical  News,  1887. 
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been  obtained  with  it.  Da  Costa  and  Herehcy '  report  two  cases  greatly 
improvt?d  by  it;  one  of  thom  Ikmiij:  iu  a  boy  of  tliirtecni  ymrs.  Otlicrs, 
however,*  have  not  suct.'ecikd  in  Ixjiicfiting  patients  with  oxygen.  Tiie 
diet  and  hygiene  must,  of  course,  \m  rarcfiilly  attended  to.  Diarriirra, 
vomiting,  hemorrhage,  and  otl)er  distiirhaiices  call  for  tnatment  appropriate 
lotheni.  The  chief  point  to  Ix^  Iwrne  in  mind  iu  tliis  connection  in  the 
newssity  of  strict  watch  over,  and  perhaps  of  energetic  tn.-atnient  of,  any 
CMe  of  chronic  enlargement  of  tlie  spleen  or  lymphatic  glands  in  a  child, 
loBt  it  prove  to  be  the  prodromal  stage  of  a  leukfemia  or  other  scrioiia 
(Ttogeaiu  disorder. 


SIMPLE  CONSTITUTIONAL  AN.EMIA. 

Definition. — This  condition  may  be  deHiio<l  as  a  cytogeuic,  non-leu- 
wtntio  an.Tmia  of  moderate  degni',  due  to  some  primary  derangement  of 
the  bl(K)d-making  organs  without  discoverable  anatomical  Uwis. 

Pathology. — It  has  been  questioned  whether  such  au  affection  exists} 

"od  it  is  certain  that  many  cases  wlu'ch  might  at  fir>it  sight  be  assigned  to 

this  category  will  on  more  (-arefiil  study  be  fonnd  to  Iw  symptomatic  of 

■otjie  other  disorder.     Yet  ciiildren  after  tlie  first  few  days  of  life  begin  to 

"^  physiologically  anaemic;  and   it  is  jyrnbable  that  many  cases  of  antemia 

'**  tbem  mereJy  e.xhibit  a  jKithological  exiiggeration  of  this  physiological  dis- 

Poeition.     An  anaemia  of  this  variety  may  even  be  congenital,  wcurring 

••Oet  fre<juently  in  the  case  of  (children  who  are  Ixirn  UDdcrsize«l  and  piKirly 

*■*  »eiupcd,  yet  without  the  existem*  of  any  actual  constitutional  malady. 

™*»ch  are  the  children  born  often  prematurely,  or  of  delicate  parents  who 

T^^  have  uo  discoverable  disease.     Henry  *  reports  an  interesting  instance 

^^^  congenital  aniemia  of  this  sort ;  the  parents  lieing  immature,  and  the  child 

•sighing  but  six  and  three-fourths  pounds  and  having  only  3,(525,(M-)0  n>d 

"loodn-ells  to  the  cubic  tnillinietre.    The  ratio  of  red  to  white  cells  equalled 

'   -  145.     In  (uses  of  constitutional  anrcmia  there  would  s<>em  tu  Ih'  "a  con- 

K^nital  deficiency  iu  the  comiKisitiou  of  the  blotnl ;"  *  "a  congenital  dispro- 

P*^tnion  between  the  functionally  active  elements  of  the  bhxid  and  the  tissues 

^^   the  IkxIv  to  be  supitlied  by  them."'     There  perhaps  exists  in  these  cases 

■•*   inlwm  inactivity  of  the  ha?niatopoietie  system,  producing  a  blood  char- 

•Oterigtic  of  anaemia.     Treatment  may  remove  the  anteraic  condition,  or  it 

May  persist  throughout  the  whole  or  a  great  part  of  the  life  of  the  in- 

''•^'idual.     Again,  though  the  child  may  not  be  atisemic  at  birth,  there  may 

""^  an  iulmrn  tendency  to  become  so  as  growth  advances,  this  being  due  in 

'  American  Journal  of  the  Medicnl  Sciences,  1889,  xcviii.  482. 

'Sfhulue,  Curschmnnn,  Stintr.inn,  Motler;  MiiDcb.  Med.  WochonMhr.,  1890,  No.  2. 

•  An-hiveg  of  Medicine,  1885,  x.  102. 

*  Henry,  Ansmin,  1887,  p.  20. 

'Immermann,  Zieiiuun'a  Handbucb  d.  Spec.  Path.  u.  Tberup.,  18T6,  xiii,  1,  380. 
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mm  iBStaaoes  to  an  inability  on  the  part  of  the  blood-making  organs  to 
taepfcr  with  the  increase  in  tlio  size  of  the  b<xly.  A  marked  analogy-is 
ikoB  evident  between  tiie  {tatliolugy  of  this  atlixUion  and  that  of  ehlorotiiis. 

Stranipell '  believes  that  Virchow's  explanation  of  the  cause  of  chlorosis 
pOHiUy  applies  to  many  eases  of  congenital  ameinia,  and  Jacob! '  says  tliat 
ke  has  seen  a  number  of  such  cases  in  whicli  the  supply  of  blnod  to  the 
body  was  diminislied  by  the  anomalous  smallness  of  the  heart  and  vessels. 
Strictly  speaking,  these  cjiscs  cannot  be  included  in  this  category',  since  they 
an*  rwilly  secondary  to  the  anatomical  condition,  and  have  nothing  to  do 
with  a  functional  iitcflficiency  of  the  bluotl -making  apparatus. 

The  symptoms  of  this  ty[)e  of  ana;mia  do  not  ditTer  from  those  usually 
(vMind  in  the  sccoiidarv  forms  already  descrilMtl. 

Tlie  diagnosis  rests  on  the  early  de\  eiopnieiit  of  tlie  ancemia  secondary 
to  no  discoverable  disease. 

The  prognosis  tends  to  be  unfavorable,  since  the  cause  is  often  a  firmly- 
seateil,  couslitutiunal  one. 

Treatment  is  similar  to  that  recommended  for  the  non-eytogenic  varie- 
tiee. 


SPLENIC   ANAEMIA. 

Synonymes. — Splenic  anaemia,  Ansemia  splenica,  Splenic  cachexia, 
Splenic  pseudo-leukremia. 

Definition. — Splenic  aiiiemia  is  a  cytogeoic  an<emia  of  pronounced 
degree  depeudiiig  un  a  decidwl  enlargement  of  the  sjdeen,  and  cbaracteriicd 
by  a  marked  diminution  in  the  numlierof  the  red  blootl-cells  without  note- 
worthy increjiso  in  tlie  utimber  of  leuctKytes. 

Although  isolated  cases  of  this  niitiiri>  have  frcfjuently  been  described, 
the  disease  has  received  little  or  no  attention  at  the  hands  of  most  writers. 
It  has,  however,  been  discussed  by  StrumpcU,*  Henry,*  and  Banti,*  among 
others. 

Etiology. — Tlie  enlargement  of  the  spleen  appears  to  be  the  principal 
factor  in  protlucing  the  aniemia,  but  the  cause  of  this  enlargement  cannot 
be  discoverftl  in  nil  cases.  Hypertrophy  of  the  spleen  is  a  constant  attend- 
ant on  profoinid  malarial  cachexia,  and  is  also  a  prominent  feature  in 
hereditary  syphilis.  Barlowe  and  Bur)'  •  say  that  it  is  usually  absent  is 
ri<"kets  even  when  severe,  and  that,  when  present,  it  and  the  accompanying- 
ttuuunia  are  not  characteristic  of  rickets,  but  belong  to  a  separate  cachexia. 

'  Spec  Piith.  n.  Therap.,  1886,  ii.  177. 
»  Archive*  of  Medicine,  1881,  v.  12. 

•  Archiv  d.  Heilkunde,  1877,  xviii. 

•  AniemiB,  1887,  108. 
»  Ann.  Univ.  di  Med.  e  Chir,  Part*  Rivista,  1888,  cclxvi.  44fl. 

•  This  Encyclopedia,  ii.  281. 
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Allhuugh  the  anietnia  attending  these  forms  of  splenic  enlargement  is  often 

clarified  as  synij)t<^imatic  of  the  primarv  affections,  yet  it  is  too  profound 

to  be  consideretl  njert-ly  the  result  of  tiie  general  effects  of  these  upon  the 

constitiiiiun.     The  blo(xl-disorder  owes  its  existence  ratlier  to  the  splenic 

Jiffectiuit  itself, — i.e.,  it  is  a  splenic  anaMiiia,  and  iM'longs  to  tlie  cytc^euic 

/brms.     This  is  shown  by  the  fact  tliat  the  aiiicnnia  does  not  develop  to  an 

intense  degree  iu  these  dist-ascs  iinles^s,  and  until,  the  8pk^en  hypertrojiliics. 

Splenic  anaemia  may  occur  in  children  of  all  ages  as  well  as  in  adults. 
ETiistace  Smith '  reports  two  interesting  cases  occurring  in  hoys  of  twelve 
and  nineteen  months  resiMrtively,  and,  as  early  as  I80G,  Friedrich*  pub- 
lished a  carefully-studied  csise  in  a  boy  of  five  and  three-fourths  years. 
Smith  considers  the  citndition  not  infrcrpient  in  infancy  and  early  child- 
hcHid,  and  expresses  the  view  that  mast  instances  of  extreme  anemia  in 
young  children  are  of  this  nature. 

Symptoms. — The  symptoms  liegiu  insidiously  with  a  progressive  en- 
largement of  the  spleen,  which  otieu  attains  a  grciit  size.  Aujemia  develops 
situiiltaneoiisly,  and  increases,  pn>diu'iug  at  first  symptoms  similar  to  those 
«»r  the  non-cytogenic  forms,  which,  however,  later  become  extirme  unless 
tlie  disease  is  arrested.  The  tint  of  the  face  is  characteristic,  being  iu 
8*jvere  cases  that  of  ivorv'  or  of  yellow  wa.x,  with  a  faint  olive  color  and  a 
decided  transiKirency.*  CEdema  and  serous  effusions  are  conmion  in  ad- 
■^"aucrd  cases,  jx'techite  and  ecchynioses  are  also  wifncss<xl,  and  cpistaxis  is 
**>M|iifiit.  Enmciation  may  or  may  not  Ix;  |)reseut,  and  is  nirely  cxtix>me. 
^'  iifii'ular  prostration  is  intense.  The  bowels  are  easily  affected,  and  the 
^l*|x'tite  in  older  children  is  diminisluHl  or  perverted.  Mental  hel>etude 
''^^y  he  witnessed.  There  is  otleu  slight  irregidar  pyrexia.  The  urine 
_  **«  not  contain  albumen.*  Tlic  red  hlooil-cells  are  greatly  diminished 
*•*  iiiiinher,  and  resemble  in  ajtin?amncc  those  seen  in  pernicious  ana^mia. 
^trutu|K'll  describes  nucleated  red  blowl-cells  in  hloo<l  from  the  pulmonary, 
^'^•jMlie,  and  splenic  veins,  though  Banti  says  that  they  have  never  been 
''*^*=u  in  this  affei-tion.  The  white  blmxl-eells  are  increased  in  number  to 
***«ne  extent  in  certain  cases,  and  not  affected  in  others. 

Patholosrical  Anatomy. — Post-mortem  lesions  ap]iear  to  be  most 
***».rked  in  the  spleen.  This  organ  is  much  enlarged  and  hard,  and  is 
"^^^lally  descril)ed*  as  of  a  deep-red  color  on  section.  Under  the  micro- 
'^*">[H!  the  normal  adenoid  tissue  is  fouud  to  have  largely  disapjM'arrd,  while 
■"*^  fibn^us  tissue  has  greatly  increased  in  amount.  There  exist  atrophy 
***cl  sclerosis  of  the  Malpighian  bodies.*  Fatty  changes  are  visible  in  the 
Itt  and  voluutarj'  muscles.     The  marrow  of  the  long  bones  may  present 


X>i 


'  Eiutace  .Smith.  Di«ea«es  in  Children,  1884,  p.  239. 

'Deut»che  Klinik,  1856,  No.  22. 

'.Strumpel!,  Atthiv  d.  Heilkunde,  1877,  xviii. 

•  Wood,  American  .lournHl  of  the  Medical  Sciences,  Octob«r,  1871 1  Ashby  end  "Wright, 
**iue8  of  Children,  1889,  p,  809. 

*  But!,  loc.  cit. 
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ill  some  cases  the  same  dark-red  lymphoid  apixarancc  frequently  seen  in 
piTiiieions  ana?mia.' 

Pathologry. — Splenic  amemia  is  sometimes  described  as  the  spleuic  form 
of  Hcxlgkin's  disease,  and  this  is  the  opinion  adopted  by  Banti.  Others. 
believe,  with  jrmjd  reasiin,  that  it  is  cntiiTly  distinct  from  it.  The  dis- 
tinction is  based  largely  on  the  anatomif-al  differences  in  the  apiK-arance 
of  the  spleen  in  the  two  atfectiuus.  In  splenic  anaemia  tlie  ap|X'arancc  is  as 
here  described,  while  in  HtKl^kin's  disease  the  ciiaractcristic  change,  and 
the  one  usually  seen,  is  an  hy|tertro|)hy  of  the  Malpighian  Uxlies,  giving  a 
variegated  aspwt  to  t!ie  section  of  tiie  organ.  Clinically,  t<x>,  the  atfectiona 
arc  to  be  distinguislied.  I  can  rctnll  two  well-marked  vaaes  of  splenica 
ancemia,  seen  within  the  last  three  years,  occurring  in  a  woman  and  a  girl 
res|H>ctiveJy,  which  seemed  to  bear  but  little  resemblance  to  lymphatia 
ansemia  either  in  symptoms  or  in  course. 

In  the  present  state  of  our  knowledge  it  is  prolxibly  best  to  designate  as 
splenic  aiiiemia  all  those  cases  in  which  the  untemia  appears  to  depend  oa 
enlargement  of  the  spleen,  whatever  the  muse  of  the  hyjiertrophy  may  be»i 
and  in  ivhicli  there  is  no  involvement  of  the  lympliatic  glands  or  leukicmia- 
alteration  of  the  blorjd. 

Diagnosis. — TJie  diagnrjsis  rests  upon  the  combination  of  extreme  non- 
leucocytic  anieniia  with  marked  and  uniform  splenic  enlargement  without 
involvement  of  the  lymptiatic  glands.  Tumors  of  the  spleen  do  not  pro- 
duce the  symmetrical  enliirgenieut  characteristic  of  the  anromic  affet-tion. 
Leukismia  is  to  be  distinguisJied  by  the  different  character  of  the  blood, 
HcKlgkin's  disease  by  the  pre<lominating  involvement  of  the  lyniphatio 
glands,  and  pernicious  antemia  by  the  absence  of  marked  splenic  enlarge- 
ment. 

Prognosis. — .Vshbv  and  Wright*  say  that  most  of  the  cases  in  chil- 
dren i-ecover,  and  Eustace  Sinith,^  though  more  guarded,  does  not  give 
an  unfavorable  prognosis  in  all  ("aaes.  It  is  prolutble,  however,  that  per- 
manent cures  of  8i)Ienic  anaimra  are  of  the  rarest  occurrence,*  unless  the 
spleuic  eulargemeut  be  due  to  syphilis  or  malaria.  The  disease'  is  very  apt 
to  intermit,  with  periods  of  healtli  lasting  several  months,  during  which 
time  the  splenic  enlargement  diminishes.  The  total  duration  of  the  disorder 
is  from  five  or  six  months  to  three  years.*  Death  in  children  is  usually 
due  to  a  severe  attack  of  diarrhoea,  or  to  the  development  of  bronchitis  or 
pneumonia. 

Treatment. — The  same  internal  constitutional  treatment  should  Im? 
enij»loye<l  as  has  lieen  reconi mended  for  the  severe  forms  of  non-crtogenio 
antemia,  and,  besides  this,  especially  unfavorable  symptoms  must  be  treata] 

•  Henry,  An»mi«,  1887,  p.  106. 

•  Disease*  of  Children,  1880,  809. 
__                               •  DireMM  in  Children,  p.  240. 
■                               ♦  Striimpell,  Arrhiv  d.  Heillsunde,  1877,  XTiii.  112. 
H                                 '  Henry,  op.  cit.,  p.  111. 
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M  they  arise.  Particular  care  should  be  given  in  the  case  of  children  to 
the  removal  of  gjistro-intcstinal  irritation.  All  cliilliiig  of  the  IhkIv  i^liould 
ilsD  be  guarded  against  by  warm  clotiiing.  Fresh  air  is  of  great  impur- 
tance.  Id  older  children  injections  of  arsenic  into  the  spleen  and  fanidiza- 
iion  os'or  the  splenic  region  may  lie  cniplnyoil.  Mercurial  inunctions  in 
this  locality  may  do  more  harm  than  good,  unless  there  is  positive  evidence 
of  the  existcuoe  of  syphilis. 


LYMPnATIO   AN.-EMDV. 

Synonymes. — Hwlgkin's  disease,  Pseudo-leukocmia,  Ana;mia  lym- 
phatica,  Ad6nie,  Malignant  lyni]>lioma,  Lympliadcnoma,  Ijym|)ho-saiTonia, 
Adenoid  disease,  Lympliatic  cachexia,  Desmoid  i-arcinonia,  Diatliiise  lympho- 
gi^ne,  etc, 

'  Definition. — A   progressive   non-lcucocytic  anremia,  depending   on   a 

1  w^ide-spreail  overgrowth  of  the  lymphatic  glands  and  .sunictimcs  of  tlie 
j  spleen  and  other  lytn[)liatic  tissues,  togctlter  with  tlic  secondary  development 
I      of  heteroplastic  lympliatic  growths  in  various  tissues  of  the  bwly. 

History. — The  aH'cctiou  was  fii-st  clearly  dcw'ribwl  by  Ilulgkin  in 
1**32,'  tiiougli  fatal  casts  of  enlargement  of  the  lymphatic  glands  had  Iwca 
pPcviously  rejwrtcd  by  Morgagni  and  others.  Cases  occurring  in  children 
.  Wepe  among  the  first  rcport«tl  by  Ilodgkiu,  though,  as  no  examination  of 
I  •-•»«!  blood  was  made  in  any  of  them,  it  is  possible  that  s<jnie  may  have 
^  ***H?n  instances  of  leukieniia.  Wilks  in  1856' directed  renewed  attention  to 
fc^r'^f  disesise,  and  since  this  time  the  instances  of  the  aifection  both  in  adults 
r  .And  ill  children  have  been  numerous. 

Etiologry. — The  cjmscs  of  lympliatic  anosmia  are  unknown.     In  oer- 

**«o  iostami's  .simie  such  constitutional  disoixlcr  as  syphilis  or  phthisis  has 

*_^«8tcd  in  the  jiarents;  in  otiicrs  the  disease  has  followed  rickets  or  intes- 

»>Hal   catarrh  or  some  acute  diseiise,  and  has  possibly  Ix'cn  induced  by  it. 

A*"ousseau*  believed  that  loi-al  irritations,  such  as  otorrhtea,  carious  teeth, 

f^^^^nia,  chronic  pharyngitis  or  rliiuitis,  and  the  like,  may  at  times  exert  an 

'**"'»euce  in  starting  the  aillvtion  in  the  cervical  glands. 

j  Age  is  an  important  prtilisjxising  cause;  a  large  proportion  of  those 

I      •"Octod  Ijcing  children  or  young  adults.     Of  the  100  cases  tabulated  by 

^^■'•Wers,*  30  were  under  twenty  years  of  age,  and  Id  of  these  under  ten 

^HF^^ps.     Eustace  Smith*  reports  an  uiuloubted  case  in  an  infant  of  eight 

I       "^'>»th8,  who  had  firet  exhibited  the  disease  at  three  and  one-half  months 


'  Transactions  of  ihv  Medico-Chirurgical  Society  of  London,  1832,  xvii. 
'  Guy's  Hocpital  Reports,  1856,  8d  »cr.,  ii. 
'  Clinique  Medicalc,  iii.  656. 
•  Reynolds's  System  of  Medicine,  1870,  v.  306. 
•Diseases  in  Children,  1884,  220. 
Vot..  Ill 61 
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of  age;  aiid  states  that  the  usual  age  at  which  cliildren  an-  attacked  is  front 
four  to  five  years  and  upward.  I 

Sex  also  api)ears  U)  be  an  imirortant  factor,  more  bo^'s  than  girls  being 
affected  :  75  of  Gowers's  100  eases,  and  40  of  Hutchinson's'  58,  were  nialcai 

Symptoms. — The  symptoms  may  be  dividetl  into  the  regular  or  con^ 
Btitutioaal,  and  the  accidental  or  secondary,  these  latter  residting  from  thi 
pressure  of  the  enlarged  glands  in  dilferent  parts  of  the  body.  The  disraiM 
further  exhibits  two  periods  or  stages.  Though  it  may  in  rare  instancol 
begin  with  a  lymphoraatotis  degeneration  of  the  tonsils,  yet  the  earliest 
symptom  usually  observed  is  a  iwinless  enlargement  of  the  lymphati< 
glands,  seen  first,  as  a  rule,  in  tlie  neck.  The  swelling  generally  appcart 
on  one  side  first,  and  tlicn  spreads  under  the  chin  to  the  other  side.  Thil 
condition  may  remain  unaltcre*!  for  munths  or  even  for  years,  and  durind 
this  first  period  of  the  disease  there  may  be  no  constitutional  symptoraij 
of  any  moment,  and  tlie  tumors  remain  isolated,  painless  on  pressure,  awl 
movable  under  tlie  skin.  Sooner  or  later,  however,  the  second  j>eriotl  of 
the  di.sea.se  develops.  The  glands  of  the  neck  now  rapidly  increase  iu  six(( 
and  coalesce  into  large  masses,  and  in  most  cases  those  of  the  axilla  ap( 
also  attacked,  and  less  fa-qnently  those  of  the  groin.  The  advancemeni 
of  the  disease  to  other  parts  of  the  Ixidy  is  attended  or  closely  followe<l  bj 
a  high  grade  of  auwrnia,  emaciation,  and  prostration  of  strength.  Sonw! 
enlargement  of  the  .spleen  may  be  detected  at  this  stage,  but  great  ovei^ 
growth  is  rather  an  unusual  feature;  though  I  liave  seen  the  organ  in  oM 
in.stance,  in  a  male  adult,  present  a  percussion-dulncss  extending  downward 
from  the  nipple  to  the  crest  of  tlie  ilium,  and  horizontally  fn:)rn  within  an 
inch  of  the  unibiliens  to  the  normal  dulne^  of  the  spinal  region.  An 
hypertrophy  such  a,s  this  is,  however,  very  uncommon.  Less  freqnentlj 
the  HKire  deeply  sitnatnl  glands  of  the  Ixxly  arc  involved,  and  may  form 
huge  masses  in  the  abdomen  and  mediastinum.  Sometimes,  indecfl,  these 
glands  may  be  the  first  to  be  attacked.  The  greater  the  degree  of  glandulait 
involvement,  the  greater  does  the  cachexia  bcf-ome. 

Variations  from  the  usual  course  of  the  disease  may  be  witnossctl.  Fof 
example,  the  enlargement  of  the  spleen  may  occasionally  be  discovered  be* 
fore  that  of  the  lymphatic  glands,'  though  tliis  is  prol>ably  very  oxceptional: 
In  otiier  instances  the  deeper  groups  of  glands  may  be  first  attackiil,  and; 
the  various  pressure-symptoms  may  at  first  involve  the  true  nature  <if  tkH 
case  in  great  obscurity'.  Snmetimes,  too,  the  antemia  and  other  c«)nstit>i>* 
tioual  symptoms  develop  befiire  any  hxsd  evidence  of  tiio  affection  mn  14 
found.  In  other  eases,  even  when  the  glandular  involvement  is  advanee<3 
there  may  never  be  decidetl  anremia. 

Fever  is  one  of  the  most  frequent  symptoms.     In  the  early  stagts  it 
slight;  but  wiicu  the  disease  is  well  under  way  it  may  be  of  an  irngidcai 


'  Trniifoclions  of  tho  College  of  Physicians  of  Pliilndelphia,  1876,  viii. 
>  Eichhorst,  Spec.  Palli.  u.  Thcrap.,  1885,  i».  17. 
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iatennittcnt,  hectic  type,  or  continuous  aud  high.  Sometimes  attacks  of 
higb  fever  are  witnessed,  lasting  several  days  and  accompanied  by  increased 
swelling  of  the  glands. 

Various  other  symptiims  may  be  noted,  some  due  to  the  ansemia,  many 
to  the  enlargement  of  the  glands  or  to  the  deposition  of  lymphatic  tissue  in 
various  juirts  of  the  l>^y.     .4.m()ng  them  are  shortness  of  breath  on  ex- 
ertioD  ;  [lalpitation  of  the  heart;  hoarseness  from  pressure  on  the  puetirno- 
ppftric  or  recurrent  laryngeal  nerve;  more  or  less  cough  from  pulmonary 
involvement,  or  from  tracheal  or  bronchial  stenosis;  pleural  or  alxluniiiial 
effusion  from  pressure  on  the  veins,  or  from  irritation  of  the  serous  meni- 
branes  by  lymphatic  growths;  diarrhfca  or  obstinate  consti|^»ation ;  indiges- 
tion and  vomiting ;  difficulty  in  s\valhnvin<r  ;  liK-alizod  w*Iema  from  pn>f<)Uiid 
■nieraia  or  from  pn«surc ;  icterus  from  the  growth  of  lymphatic  tissue  in 
ti*e  liver.    Headache  and  dizziness  may  result  from  the  aniemia,  and  neuraJ- 
gias  of  various  parts  of  the  body  may  apix-ar.     There  may  be  gretit  apathy, 
dulnesj  of  mind,  and  indispt>sition  on  the  jiart  of  the  child  to  talk.     Paral- 
y^'is  from  pressure  may  be  witnes'H'd,  as  in  the  child  of  six  yeiirs  report«I 
^v  Goodhart'  and  in  a  case  of  Hutchinson's.'     Epi.staxis  is  not  as  c<jranion 
■3  lu  leiikteniia.    Itching  of  the  skin  is  frequent  iu  advauceil  cases,  and  ulcer- 
*tioii  and  hemorrhagic  spots  of  various  sizes  may  W  preauit.     Bronzing  of 
"*e  skin  has  been  notetl,'  i>apular  rashes  may  exist,  and  Wagner*  has  re- 
ported three  eases  of  prurigo  in   lymphatic  aniemia.     It  is  a  notable  fact 
"*at  the  size  of  the  enlarged  glands  may  vary  greatly  from  time  to  time  iu 
■*>«liie  ])aticnt6. 

The  urine  is  usually  not  altered,  but  may  oc<."asionally  contain  nlbumen. 
■^Q  a  child  ten  mouths  old  reported  by  Goodhart'  the  urine  towards  the  eud 
**»   the  disease  was  red  with  blood. 

The  condition  of   the  blcxxl   varies  considerably   in  different  patients. 

*-0  the  early  stages  it  is  usually  entirely  unaltered,  and  even  after  the  glands 

*o  Various  jmrts  of  the  body  are  affected  the  normal  tH>nditiou  may  persist. 

*■  Ivave  quite  recently  had  under  my  c'are  a  patient  in  w!u>m  the  submaxillary 

*t>d  parotid  lymphatic  glands  on  lx)th  sides  were  decidetlly  enlarged  and 

^"ere  adherent  to  each  other  to  some  extent,  while  some  of  the  superficial 

°^r\'ieal  and  axillary  glands  were  also  involvetl.    The  blood,  however,  gsjve 

•  nainogloi)iu  j.>eR'cntage  of  ftO,  and  the  red  blixKl-cells  numltcred  .'», 9*20,000 

**•  the  cubic  millimetre.    Still,  iu  genend,  as  the  dis^'usc  a*lvanecs  tiic  bhxMl 

Exhibits  the  characteristic  lesions  of  an  aniemia  m<»re  or  less  severe.     It  is 

'•* in,  pale,  and  watery,  and  coagulates  slowly.     The  number  of  re<l  bliKid- 

**^l]s  is  often  much  reduced,  but  uevcr  as  greatly  as  in  many  cases  of  [kt- 

***ciou8  aniemia.    In  a  very  severe  case  of  lymphatic  aniemia,  with  excessive 


>  EiuUoe  Smith,  Diseases  in  Children,  1884,  22(i. 

*  Tnin»8Ctioni!  of  the  College  of  Physicians  of  I'hiliulclphia,  1875. 

*  Osier,  SysU-m  of  Medicine  hy  American  Authors,  1885,  iii.  925. 

*  Deutichcs  Arch.  f.  Klin.  Med.,  Rd.  xxxviil. 

»  Eustace  Smith,  Diseases  in  Children,  1884,  224. 
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hyi^rplasia  of  the  lymphatic  tissue,  I  still  found  2,944,000  corpuscles  to 
the  cubic  niillimetre.  Rarely  there  may  be  no  i*eductioD,  even  in  advanced 
cases. 

The  wliitc  blood-cells  arc  usually  little  if  at  all  increased  in  number. 
Sometimes,  however,  they  are  greatly  in  excess,  so  that  the  disease  actu- 
ally approaches  leuka?mia  and  may  even  be  apparently  transformed  into 
it.  Poikilt)cytLitiis  niay  Ijc  present  to  some  degi-ee.  Mierocytes  arc  often 
al)undaiit.  Osier '  has  never  found  nucleated  red  blood-cells,  and  says  that 
the  numlK-r  of  hltxid-iilarjues  is  vnrialile. 

Pathological  Anatomy. — In  tlio  early  stages  of  the  disease  the  lym- 
phatic tumors  are  isolated  and  free  from  the  skin,  and  exhibit  simply  an 
overgrowth  of  the  glaMdnlar  tissue,  the  natuml  ap|K-arance  of  the  gland  and 
the  continuity  of  the  c-apsule  being  preserved.  In  the  later  stages  the 
glands  may  coalesce  and  form  very  large,  irregularlj-shaixs]  masses,  the 
lympluiid  growth  rupturing  the  capsule,  and  sometimes  even  spwading  by 
continuity  into  the  adjacent  tissues,  and  perhaps,  if  8U|>erficial,  ulcerating 
through  the  skin.  There  may  also  be  true  hcteroj)lastic  growths  of  adenoid 
tissue  in  different  organs  of  the  body. 

The  lynipliomata,  including  the  metastatic  growths,  are  identical  in 
nature  with  tiiose  seen  in  leiika?rnia.  They  may  be  of  either  the  hard  or 
the  soft  variety,  according  as  the  hyperphtsia  of  the  reticulum  or  that  of 
the  ci'lls  |)n'(l<iininates.  In  the  saft  vuricly,  wliieh  is  much  the  more  cora- 
mon,  tlic  glands  may  Ije  even  in  an  almost  fluctuating  ettndition.  There  is 
no  sharp  line  of  demarcation  between  the  two  forms,  and  a  gland  at  one 
lime  soft  may  become  hanl,  or  titc  revei-se  may  sometimeg  occur.  On  sec- 
tion tlie  hai-d  lympluiniata  are  of  a  grayish-white,  fibriiid  a))))earancc,  while 
the  soft  glands  are  of  a  grayish-red,  marrow-like  quality,  and  give  a  creamy 
juice  when  scraped.  Under  the  microscope  the  soft  form  exhibits  numer- 
ous cells  like  lymph-t^orpnsclcs,  together  willi  some  giant-cells,  but  the 
retictihim  can  srarcely  lie  seen.  In  the  hartl  I'orm  the  development  of  the 
retictdum  varies  proportionately  t«)  the  hardness  of  the  gland.  The  tumors 
may  sometimes  tiudergo  an  amyloid  degeneration  ;  more  often  they  take  on 
a  fiiiniid  induratiua,  very  sekloui  suppurate,  and  become  caseous  extremely 
rarely. 

The  SMjierficial  glands  are  tluise  m<ist  generally  involvcti,  the  cervit-al 
being  oftenest  attacked,  and  those  of  the  axilla  next.  Of  the  internal  glands 
those  of  the  thorax  are  oftenest  diseased.  Tiie  retro-peritoneal  glands  are 
those  in  the  alKlomen  most  frequently  ]iy])i^rtr<i]ihi<Hl. 

Evidences  of  encriiachmenf  on  diffen'nt  organs  and  of  pressure  in  the 
most  diverse  localities  may  be  found  on  post-mortem  examination. 

According  to  Guwers,'  the  spleen  is  hy|>ertrophied  or  exhibits  new 
growths  of  lymphatic  tissue  in  about  75  per  cent,  of  all  cases,  but  the  en- 


•  System  of  Medicine  by  American  Authors,  1886,  iii.  924. 
'  Reynolds's  System  of  Medicine,  1879,  v. 
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largement  is  generally  not  groat.  It  is  due  either  to  a  simple  hyiwrplasia 
of  tlie  pulp,  or  mure  conitnonly  to  an  extreme  development  of  iyinpliatic 
tumors  in  the  organ.  Tln-sc  tumors  are  merely  one  or  several  uniU'd, 
piEfltly-hy|)ertrophied  Malpigliian  bodies.  Tluy  vary  in  size  I'rom  that  of 
a  pin's  head  to  that  of  a  walnut,  and  are  of  a  white  or  yellowish  color,  in 
dtrono;  and  oharacteristio  contrast  to  the  dari<-red  color  of  the  splenic  tis8ue. 
They  are  roiuul  or  im^gularly  ahajied,  and  may  Ix'  one  or  two  or  very 
manv  in  number.  Histologically  thev  are  of  the  same  structure  as  the 
liyiMTti-ophied  lymph-glands.  Rt'seml>liug  somewhat  tulionudar  masses, 
ihey  may  be  readily  distinguisiied  l)y  the  absence  of  any  ciiscation,  jis  well 
as,  according  to  I.<anghans,'  by  the  relative  position  of  the  reticulum  and 
tJie  a'lls  in  the  two  diseases  ;  the  cells  owupying  the  centre  of  the  niwlule  in 
tile  iympiioma,  tiie  e(jnnectivc  tissue  the  i-eutre  in  the  tuberculous  mass. 
The  marrow  of  the  long  bones  has  in  a  very  few  instanc-cs  in  adulta 
found  red  and  lymphoid,  as  in  tiie  ciise  report«l  by  Ponfick.'  Sncrh 
^angc  has,  I  l)elieve,  not  yet  been  found  in  ciiildrcn.  In  quite  young 
<*JiiIdren  the  marrow  of  all  the  bones  is,  of  course,  normally  of  this  nature. 
The  thymus  and  thyroid  glands,  the  suprarenal  IxMlies,  and  the  |virotid 
lands  have  lx«n  reportetl  involvwl.  The  tonsils  and  pliaryngeal  tonsil, 
d  the  follicles  at  tlie  base  of  the  tongue,  are  in  some  cases  enormously 
•^ypertrophied.  Lymphoid  growths  are  sometimes  seen  in  the  stomach,  and 
*^^»c'  small  intestine  may  be  similarly  and  very  extensively  aft'ected  and  its 
^'alls  much  thickened.  Ulceration  of  Peyer's  glands  may  be  the  cause  of 
'••arrhoja.  The  lai^e  intestine  also  may  be  much  involved.  The  liver  is 
**ft«ii  enlarge<l  and  contains  scatteretl  small  white  lymphoid  growths  beneath 
"le  ca|)sulc  or  in  the  interlobular  connective  tissue ;  or  tliere  may  l>e  an 
■**t€raeinou8  lymphoid  infiltration  of  the  nature  of  an  incipient  cirrhosis. 
*^'*e  pancreas  at  times  contains  lymphoid  growths.  The  kidneys  are  en- 
^rged  in  many  cases,  and  exhibit  a  diffuse  interstitial  lymphatic  growth, 
^*'  a  formation  of  distinct  nodular  masses.  The  testicles  and  ovaries,  brain 
*'*<!  spinal  cord,  are  occasioualty  attacked.  Lymphatic  nodules  frequently 
**'*ur  in  the  lungs,  and  rcjwnjble  tubercular  masses  in  appearance.  They 
**^  found  in  gi-eatest  numlier  about  the  bronchi.  Tiie  hcsirt  may  occa- 
^•onally  contain  secondary  lymphoid  growths.  It  very  oflen  exhibits  fatty 
^^!l)ange  if  the  angemia  has  l>fen  severe. 

^B       Pathology- — The  patliologi^fll  basis  of  the  disease  is  a  tendency  to  an 

^PP'^'^rgrowth  of  lymphatic   tissue  throughout  the  body.     This   is  almost 

••^varinlily  primary  in  tlie  lympliatic  glands,  while  the  8|)leen   is  affected 

8«>c«jndarily  and  to  a  mucii  less  degree,  and  tlie  mctlulla  of  the  bones  but 

f^^^'ly.     The  tendency  to  generalization  in  many  glands,  together  witii  tlie 

a»sp(»8ition  to  metastatic  gi\»wtlis,  renders  it  possible  that  the  disease  is  of  an 

wfoctioua  nature,  and  this  view  has  been  adopted  to  some  extent.    According 

'  Virchow's  Archiv,  liv.  626. 

•Ibid.,  hi.  560.  t 
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to  Wiinderlich '  and  others,  the  spleen  may  be  primarily  diseased,  wth 
aeoondary  involvement  of  the  glands.  A  classification  has  Ikou  made  by 
some  writers  in  wiiich  splenic,  lymphatic,  and  nK-diillarA'  forms  of  the  af- 
fection have  been  described,  as  in  Iciikremia ;  bnt  the  idea  of  pnre  splenic 
and  medullary  forms  conflicts  with  the  definition  and  the  essential  charac- 
teristic of  the  disease, — namely,  an  hypertri)i)hy  of  the  lym[)hatic  glands. 
The  firet  may  be  with  mucli  greater  pntpriety  referred  to  "  sj)lcuic  antemia." 
As  to  the  second,  it  seems  very  possible  that  such  a  change  in  the  bone- 
marrow  is  to  \to  regardp<l  as  sei-ondary  to  the  ansemia,  nither  than  as  a  cause 
of  it ;  and  in  any  case  the  nature  and  syra|>toma  of  this  form  of  the  disease 
could  scarcely  be  distinguished  frt>m,  if  they  be  not,  indeed,  identical  with, 
those  of  penjicious  anmmia.     (8ee  Pernicious  Aniemia.) 

The  relation  of  lymphatic  anaemia  to  leuiiiemia  is  a  verj'  close  one,  and 
the  lymphoid  overgrowth  does  not  essentially  differ  in  the  two  affections. 
In  leukasmia,  however,  the  spleen  and  mithilla  of  the  bones  are  much  more 
liable  to  be  aifi-ctod  than  arc  the  lymphatic  glands,  and  it  is  exceptional  that 
the  internal  glands  are  much  enlarged.  The  gross  ami  microscopic  apjK-ar- 
ances  of  the  spleen  in  the  two  diseases  are  usually  not  alike;  lymphomata 
in  the  organ  Ix'iug  uuusnal  in  leukicmia,  but  very  common  in  lymphatic 
anieniia.  Tlie  diflcrenw  in  tlic  character  of  the  bUnxl  ci)nstitute9,  neverthe- 
less, the  principal  anatomical  distinction  lietween  the  two,  and  even  this  is 
not  constant,  since  cases  of  transition  from  one  to  the  other  disease  have 
l)een  rejM>rted  more  than  once.  (See  intrwluctory  remarks  on  Classification 
of  anremias.)  The  question  has  been  raised  whether  any  actual  ]wthologieal 
diUcroncc  exists.*  It  has  Ix-en  suggested'  tliat  tlie  rapid  growth  of  the  lym- 
phatic tissue  in  lym|iliatic  ann?mia  did  not  allow  time  for  the  development 
of  the  leukfemic  change  in  the  blood ;  but  this  would  not  explain  thoee 
cases  in  which  the  hyperplasia  had  always  gone  on  slowly,  yet  no  increase  in 
the  number  of  white  blf)od-<'elIs  ap|M;are<i.  Fagge  *  takes  the  ground  that 
the  leukfemic  contlition  of  the  Idood  is  only  an  accidental  ciix-umstancc 
complicating  the  overgrowth  of  lym]>hatic  tissue.  The  remark  of  fiircb- 
Hirschfeld*  expresses  accurately  the  state  of  the  case, — viz.,  "  that  as  long 
as  we  know  as  little  of  the  etioKigy  of  malignant  lymphoma  as  we  do  of 
tliat  of  leukromia,  the  question  as  to  the  identity  of  or  the  difference  between 
the  two  r-atnidt  Ik-  definitely  determined." 

Oomplications  and  Sequelae. — A  scorbutic  stomatitis  has  l)een  wit- 
nessed as  a  complication  of  lymphatic  aneemia.  Dijihtheria  and  dysentery 
have  also  (K"<'urre<l.  Pleuritic  effusion  and  o?dema  of  the  lungs  are  not  un- 
common, tubcR'ulosis  may  develop,  ami  catarrhal  pneumonia  is  one  of  the 


•  ArL-h.  f.  Physiol.  Hi-ilkunilc,  18G0,  .538. 

•  Langhuns,  Virehow'i  Arehiv,  liv.  612 ;  Wood,  Anier.  Jour.  Med.  Sci.,  October,  1871 ; 
Pepper,  ibid.,  Octolwr,  1875. 

•  Colinheim,  Virvhow's  Arehiv,  xxxiii.  451. 

•  Proctice  of  Meditiii«,  188<!,  ii.  852. 

•  Pathological  Anfttoni}-,  1883,  ii.  181. 
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most  frequent  aud  fatal  complications  in  cfiilclren.  Various  affections  of 
the  skin,  including  bed-aorca  and  funiiu-les,  may  arise,  and  ensipelas  has 
been  (ilwerved.     Convulsions  or  coma  may  a]>|>i'ar  in  the  later  staj^s. 

Diagrnosia. — The  diagnosis,  thougli  usiuilly  easy,  may  at  times  present 
great  difficulties,  especially  in  the  early  stages  of  the  disease.  Lymjihatio 
auaemia  is  to  be  distinguished  in  the  first  place  from  leukwmia,  and  tlii.s  is 
lu  lie  aceomplisheil  mainly  by  the  study  of  Hie  blood,  while,  ajMirt  frum  tliis, 
leuli»»iia  is  much  more  apt  to  be  attendwl  by  greatly-cnlai^ed  spleen, 
beniorriiages,  and  diarrlura,  and  seldom  exhibits  the  eiiornii>us  glamlular 
hvpertrDphy  of  the  other  afleetion.  Lymphatic  atisemia  is  further  to  be 
dirtinguished  from  local  Iwnign  lyniphomata  and  from  lynipho-sarcomata. 
The  Brut  of  these  is  a  simple  but  pereistent  hypertrophy  of  «'rtain  glands, 
awl  is  of  an  entirely  benign  nature,  without  disposition  to  extend  to  other 
puts.  The  second  is  not  uncommon  in  children,  and  may  present  diffieul- 
ti«  in  recognition.  It  is  a  Iwalized,  small-eellitl  sarifima  of  the  lymjih- 
plwds,  spreading  by  contiguity  to  the  surrounding  tissues,  and  uudei-going 
■oetagtases.  The  stnieturea  involved  in  the  spread  of  tlie  disease  are  organs 
"Uiier  than  glands.  There  is  not,  in  fact,  the  general  involvement  of  one 
fTTOiip  of  glands  after  the  other,  and  of  the  lymphadeuoid  tissue  throughout 
'ne  body,  as  is  the  case  in  lymphatic  aiiajmia.  The  aflected  gland  is,  more- 
^^*Ty  sarcoma,  and  is  usually  atllu'rout  to  the  skin. 

Scrofulous  cnlarvrement  of  the  cervi<-al  glands  is  the  condition  most  liable 

'"  children  to  be  coufuundcd  with  lIiKlgkin's  disease,  and  in  s<mie  cases  can- 

"***  be  diBtinguished  from  the  early  stages  of  the  latter.     Even  later  in  the 

*^'8ease  the  diagnosis  ntay  be  difficult,  as  scrofulous  glands  sometimes  form 

"•^Bacs  as  large  as  in  advanced  lyniphattc  ana-mia.     Yet  other  evidenws  of 

*Oe  scrofuh)US  affection  can  usually  Ite  discovered,  or  there  is  a  distinct  family 

^iot.     The  glands  in  s<Tofu!a  are  harder  and  li-ss  clastic,  seldom  so  numer- 

J***s,  more  often  submaxillary  than  in  the  anterior  and  posterior  triangles  as 

'**   Hodgkin's  disease,  often  early  lieeome  adherent  to  each  other  and  to  the 

®**'n,  and  exhibit  a  de<*ided  disposition  to  sujipurate. 

Prognosis  ;  Course ;  Duration. — The  prognosis  of  lymphatic  ana-mia 
's  almrjt^t  uniforndy  unfavorable.  Tliere  occurs  a  more  or  less  I'apid  con- 
®**^iitive  involvement  of  different  groups  of  glands,  with  an  advancing 
*^*^»exia  which  sooner  or  later  terminates  in  death  from  asthenia,  unless 
***^  patient  is  carried  off  by  some  complication,  as  by  catarrhal  pneimionia, 
***"  oy  conditions  arising  through  the  pressure  of  the  enlai-ged  glands. 

The  duration  of  the  disease  varies  from  a  few  months  to  four  or  five 

-  **r8,  dc|x.'nding  largely  on  the  rapidity  with  which  the  lymphoid  hyper- 

'^phy  advances  and  upon  the  position  of  the  enlarged  masses.     Guitf-ras' 

'"*^I*«^>rts  the  case  of  a  child  of  five  y«irs,  in  whom  the  disease  lasttnl  but  one 

"*onth  from  the  first  enlar^ment  of  the  cervind  glands  until  death  super- 

^^Oed,     There  may  be  pcritnls  during  which  the  dist>ase  ceases  to  advance 


>  Ann.  ITuir.  Med.  Sci.,  1888,  i.  416. 
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and  the  tumors  to  increase  in  size.     A  few  cases  of  recovery  bave  been 
reportotl ;  as,  for  cxam[>le,  by  Seitz '  in  an  eight-year  old  boy.    Henry '  does 
not  consider  the  prognosis  so  unfavorable  as  is  usually  sup]K)sed,  particu- 
larly if  the  disease  be  recognized  sufficiently  early  to  permit  of  operative j 
interfcrctK-e. 

Treatment. — The  most  favorable  hygienic  conditions  should  Ijc  sought^ 
for  tlie  cliild  as  early  as  possible  in  the  case.     Cod-liver  oil,  iron,  and  qui- 
nine may  lie  employed  as  general  tonic  measures,  but  are  without  spetn'fio 
action  in  arresting  the  gmwth  of  the  glands.     Iodine  has  been  a|>plicd  ex- 
ternally and  injected  into  the  tumors,  and  hiis  also  been  given  internally ; 
and   mercuirial    inunctions   have  been   employed.     Scitz's   case  recovered' 
under  tlic  adniinistratton  of  iodide  of  potassium,  diijitalis.  and  finally  of 
iron.     Plioi^pliurus  lias  been  adviK'utcd,  and  frictions  and  elwtricity  kx.-aliy 
applied  have  Ix'en  claimed  to  lie  useful.    General!}',  however,  all  treatment  is, 
without  avail,  ihoiigli  there  would  n)i|>car  to  be  more  testimony  to  the  value' 
of  ai-scnic  than  to  that  of  any  other  drug.     Its  administration  should  ije 
t«ramcnocd  early,  and  it  should  be  given  persistently  and  in  as  large  dosea 
as  the  child  will  bciir.     If  tlic  tumors  be  of  small  size  and  continetl  to  one 
region,  and  have  nut  been  Ix-ucfited  by  ajvpnipriate  treatment,  and  if  the 
general  ctmdition  of  the  [jaticnt  be  good,  the  removal  of  the  glands  by  oper-' 
ation  is  to  be  strongly  rcctjnunended  jis  olf'eriug  the  Ix'st  cliancc  for  jjorma- 
nent  cure.     The  earlier  this  ojK'ration  is  performed   the  b»'tter.     Gowers* 
recommends  that  it  be  not  jwrformed  on  patients  in  wlutm  the  numlx?r  of ' 
red  blood-cells  is  below  60  |jer  cent,  of  the  normal.     In  case  treatment 
directed  against  the  disease  is  of  no  avail,  a  purely  symptomatic  motho<i  of 
j)r(H'edure  must  be  adnjjte<l.    Traciicsitomy  or  other  surgical  interference  will 
sometimes  be  demanded  for  the  relief  of  pressure-symptoms. 


PERNICIOUS  ANEMIA. 

SynonjTnes. — Progressive  pernicious  ana;mia.  Idiopathic  aniemia. 
Essential  pernicious  atiicmia,  Antematosis,  Essential  malignant  anaemia,' 
Essential  febrile  anaemia. 

Definition. — An  extreme  and  Increasing  aniemia  without  loss  of  flesh, 
not  secondary  to  atiy  discoverable  adetpiate  cause,  and  nearly  always  termi- 
nating in  death. 

History. — Though  isolated  instances  were  previously  reported  by  An- 
drei,* Coombe,*  Hall,*  Piorry,'  autl  others,  the  first  to  describe  a  series  of 

'  n<'Ut»i-h«  Klinik,  186S,  146.  '  AnaxnU,  1887,  78. 

•  l{<-ynol(ls'8  Systoin  of  Medicine,  1879,  v.  849. 
«  Cliniquc  Meiliculc,  1S28,  iii.  535. 

•  Tranu.  Mcd.-Cliir.  .Soc.  Edin.,  1823. 

•  Principles  of  Medicine,  1837,  p.  207. 
'  Traits  dcj  AIt«rtttious  du  Sang;,  1840. 
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OSes  was  Clianuiiig  in  1842,'  In  1855,  Addisnu  '  gave  a  ck'ar  account  of 
the  afTectiou,  under  the  title  of  "  Idiopathic  Anaemia."  Kcticwt.'d  intorcst 
wasawalcencd  in  the  subject  by  the  writings  of  fius^^crow  *  and  of  Bierincr' 
in  1871  and  1872.  Taylor*  coUecteil  23  cases  which  hail  been  rcporti-d 
by  various  observers  up  to  1878.  Since  this  time  the  number  of  pub- 
lished instances  of  tlie  disease  lias  greatly  incrca^xl,  and  important  contri- 
liulious  regarding  it  have  a])jH,'ared  from  tlie  pons  of  Eicldmiist,"  Ciuiucke/ 
launvrmann,"  Muller,' Lcpine,'"  Osier,"  Pye-Smith,'^  Pepper/^  Mackenzie,'* 
Miisscr,'*  and  many  others;  iiicludiiig  tiie  viiluable  contributions  to  the 
|nili<iii>gj-  of  the  att'ection  recently  made  by  Hunter."  As  the  first  instance 
in  wliich  the  disease  was  seen  in  ehiklliood  may  be  designate<i  one  of  the 
casts  n-jwrtcd  by  Addison,"  in  a  boy  of  sixteen  years;  or  the  still  younger 
patient,  a  girl  of  eleven  years,  whose  ease  is  retarded  by  Leared.'* 

Etiology. — Locjility  has  {wssibly  some  influence  in  the  prriduction  of 
penjicioiis  anoimia  ;  the  disease  seeming  to  Ije  more  common  in  Switzerland 
wd  Northern  Germany  than  in  Suutliern  Germany,  Austria,  England, 
Fram*.  and  America;  while  in  Italy,  Itussia,  and  the  Spanish  Peninsula 
it  is  rare."  Though  not  common  in  adults,  it  is  still  less  often  seen  iu  ehil- 
•IrciL  Most  cases  apjK'ur  In'twecn  twenty  and  fifty  years  of  age.  The 
youngest  case  on  record  is  said  to  have  (x-curre<l  in  a  girl  of  si.\tecn  months." 
Elben"  re])orts  it  in  a  girl  of  three  yrars,  and  KjelllxTg"  in  a  Iwy  of  five 
Viars.  Other  in.stanws  of  its  occurrence  in  pn-sons  under  twenty  years  of 
"gi"  Imve  been  recorded  by  Q.uiuekc*'  (girl  of  eleven),  Uabcrshou'*  (girl, 
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'  Npw  Entj;land  yunrtcrly  Journal  of  Mwlicinc,  1M2. 

'  "f«iii«lituti<iniil  mid  Loviil  Effects  nf  DiBL'Uies  of  the  Suprarenal  Capculet." 

'  Aivh.  f.  Gyn.iknl.,  1871,  ii.  '2,  218. 

*  Ciirrwpondfnzbl.  f.  Scliwi-ij;.  Aerztc,  1872,  ii.  No.  1. 
*Guy'«  Hoipital  Rpporte,  1878. 

•  Die  Prcigressive  Pcrniciose  Andinie,  1878. 

'  VolkrannD's  Samnil.  Klin.  Vortriigc,  No.  100;  Deutsches  Arch.  f.  Klin.  Med.,  xx., 


->    XXVII.,  XXXIII. 

-         *  Deut»cb<M  Archiv  f.  Klin.  Med.,  liii. ;  Zicmssen'B  Handb.  d.  Spec.  Path.  u.  Therap., 
'*'<».  xiii.  I. 

Die  PrnjfTCMivo  Pcrniciose  Anamie. 

"•  Rev.  Mens,  dc  Med.  et  dc  Cliir..  1876,  129. 

**  System  of  Medicine  by  Aniericnn  Authors,  1885,  iii.  898. 


t* 


Guy's  IJi^pilal  Reports,  1883,  219. 


AmericAn  Joumnl  of  the  Medical  Sciences,  October,  1875. 
*•  Lancet,  1878,  ii.  7!I7,  838.  >»  Proc.  Philu.  County  Med.  Soc.,  1886. 

^^   *•  Lunci't.  1888,  ii.  566,  608,  654  ;  Practitioner,  August,  1888,  September,  November. 

*'  Cuy'f  Hof^pitiil  Rp]xirt8,  1857,  iii.  207. 

•■  Pnth.  Trunn.,  18.V?,  ix.  488. 

*•  Eiehhorst.,  Sik-c.  Path.  u.  Therap.,  1885,  iv.  82. 

*  Slinxing,  quot<^  by  A»hby  and  Wright,  '■  Diseases  of  Children,"  1889,  p.  310. 

A»bby  and  Wright,  op.  cit. 

Nordisk  Medicinsk  ,\rchiv,  xvi..  No.  13,  I. 
*  Volkmann'8  Samnil.  Klin.Vortrage,  1876,  No.  100,  8U. 
**  Taylor,  in  Guy's  Hospiml  Report*,  1878. 
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fifteen),  Kaliler'  (boy,  twelve),  Cayley*  (boy,  eeven),  Mackenzie'  (boy, 
ten),  Hnguenin*  (girl,  eight),  GulP  (boy,  age  not  given),  Biermer*  (girl, 
eighteen).  Haven  *  (girl,  ten),  and  Bradlord '  (girl,  eleven). 

Of  102  cases  collected  by  Pye-Smith  only  ti  were  less  than  fifteen  years 
of  age,  and  4  were  between  fifteen  and  twenty. 

Statistics  indicate  that  fernalt'S  are  more  predisposed  to  the  disease  than 
niales.  In  this  estimation  arc  incliidwl  the  cases  developing  after  jmrturi- 
tion.  If  these  be  omitted,  as  parturition  is  itself  a  pretlisposing  cause,  the 
infinence  of  sex  appeal's  to  be  ininiaterial.  Tlie  nnniber  of  cases  which 
have  ocx'urred  in  children  is  too  small  to  allow  of  conclusions  being  drawn  ; 
thougii  rather  more  female  than  male  children  have  suffered  from  the  disease. 

A  hick  of  pruper  hygienic  cuinlititiDs  and  insufficiont  nourisliment  may 
jwssibly  iiavc  a  siigiit  predifpusing  iufluciice,  yet  this  appears  by  no  means 
certain.  Pri^nancy  and  parturition,  common  predisposing  causes  in  adults, 
of  eoui"*e  need  nut  he  considered  in  this  connection.  Bodily  over-exertion 
or  expostire,  the  previous  occurrence  of  some  acute  disease,  ana>mias  of  otlier  _ 
forms,  gastric  and  intestinal  disturbances,  mental  or  nervous  shock,  etc.,  I 
have  in  different  cases  ininicdiatcly  prwetled  and  jR'rliaps  predis[)osed  to  the 
affection  ;  in  the  ca.se  of  CJull  referR'd  to,  the  boy  hail  iKt-n  greatly  fright- 
ened by  lx;ing  attacked  by  sheep  in  a  field.  Where  there  has  been  profuse 
hemorrhage  or  diarriicea  preceding  the  ana>mia,  it  is  questionable  whether 
this  can  be  classeil  as  pernicious  aun?niia,  but  is  not  rather  to  be  I'onsidercd 
a  secondary  form.  Yet  if  the  (■oiidition  of  the  blood  grows  steadily  worse 
after  the  apparent  cause  has  been  removed,  the  precetling  anosmia  can  be 
looked  upon  as  n  ]ii-edisp(i.sing  rause  of  pernicious  antemia.  It  is  always  to 
be  borne  iti  mind  in  considering  the  etiology  of  |»ernicious  nna>mia  that  the 
essential  feature  of  this  affection  is  its  origin  without  adequate  discoverable 
cause  apart  from  some  as  yet  nuknown  altei-ation  of  the  blood-making 
apparatus  or  direct  destruction  of  tlie  bliKxl  itself. 

Klebs  *  rejmrted  the  occurrence  of  species  of  Cercomcnas  in  the  blood, 
and  Frankcnhiinscr'  that  of  micrococci,  but  it  is  uncertain  whether  these 
possess  any  etiologiial  relation  to  the  affection.  KjcIllK-rg'"  believes  that 
the  disease  is  ])robubly  an  infectious  one,  and  the  po.ssibility  of  this  being 
the  case  is  strengthened  by  tlie  fact  that  it  apjK'ars  epidemically  to  a  certain 
degree  in  Swifzcrland.  Verv'  many  rases  do  not  ofler  even  a  predisposing 
factor  in  explanation  of  their  development. 


'  Py«-Smilh.  in  Guy'a  Hfispitjil  Reports,  1888. 

»  Coupliind,  in  Brifish  M«lionl  Jouniiil,  1881,  i.  660. 

»  Laiu<-t,  1878,  i.  13. 

*  Miillcr,  Di<»  Progn-ssive  Perniciosc  An«ini«. 
»  Miickcnzie,  Liiiicet,  1878,  ii.  8.38. 

*  Archival  of  Pedintric",  DccpmWr,  1884. 

'  Briston  Mcdicnl  nnd  Surgical  .Imiriiul,  July,  1876. 

•  Real  Encyklopndic,  article  "  FlngellaU." 

•  Ontmlbl.  f.  d.  M«i.  Winsenwh.,  1888,  No.  4. 
"*  Nordiiik  Hedicinsk  Archiv,  xvi.,  No.  13,  1. 
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Symptoms. — Pernicious  aniemla  usually  comes  on  so  insidiously  that 
the  date  of  onset  can  scarcely  Ik-  (k'tcrmiiiwl.  At  first  there  siin|)ly  apiK-ar 
increasing  jwllor,  weakness,  shortness  of  hreath,  and  other  evidences  of 
aaa'mia.  When  the  di.s<'ase  is  well  catabliwlio^l,  the  color  of  the  skin  is 
oAcD  a  striking  one,  being  not  ashen,  but  of  a  |)aK>-leinun  tint,  simulating 
jauudioe.  The  conjunctivie  may  have  a  similar  hue.  This  pwuliar  shade 
of  till- skill  has  Ijeen  repeatedly  referred  to  l>y  authors,  and  i.s  wry  eharae- 
taistic  when  well  marked.  The  subcutaneous  fat  is  very  rai-ely  diminished, 
and  Is  Hot  uncommonly  increase<l  in  amount.  Slight  o'denia  of  the  extremi- 
tiesawl  face  may  occur,  and  jx-techiie  may  develop.  The  nuieous  mendjranes 
are  vcr\'  pale,  the  tongue  ia  swollen  and  dry,  and  the  bones  are  sometimca 
tender  on  pressure. 

Tiie  pulse  is  often  jxfuliarly  full,  but  very  compressible.  Palpitation 
of  the  heart  comes  on  with  the  slightest  exertion.  Anjemic  murmurs  of 
various  sorts  are  often  heanl  over  the  heart, — sometimes  so  loud  that  they 
simulate  organic  murmurs,  es|w<-ially  as  they  may  \ye  accompanied  by  a  dis- 
tinct thrill.  The  canliac  duliiess,  however,  indicates  a  heart  of  normal  size 
or  but  slightly  dilated,  unless  hydro-pericardium  has  developed.  A  systolic 
murronr  mav  lie  heanl  in  the  arteries,  and  a  loud  venous  hum  in  the 
jngnlars. 

Dyspnoea  is  often  verj'  great  on  the  slightest  exertion,  and  is  sometimes 
pcrsisitont.  Ilydrothorax  may  come  on  near  the  end  of  life.  Ringing  in 
tlir  ears  and  dizziness  are  evidences  of  the  auiemia,  and  debility  may  be  so 
emi  tliat  the  patient  is  confined  to  bed,  and  cannot  sit  upright  on  account 
of  (he  symptoms  of  cen'bnd  aufcinia  which  this  movement  pnMlnces.  The 
di'veliipnient  of  the  hemorrhagic  diathesis  is  a  fmpient  symptom  of  the 
•I'sftwe.  £pi.staxis  is  very  common,  and  is  sometimes  among  the  earliest 
'.^'"iptonis ;  and  hemorrhage  from  the  Uiwelsor  thegums  may  exeeptioually 
'**iir.  Retiual  hemorrhages  arc  present  in  the  majority  of  cases,  and  may 
I       "ujiair  vision. 

The  npiNJtite  is  usually  lost,  and  an  atonic  state  of  the  digestion,  with 

k*''*rrh<pa,  nausea,  and  vomiting,  is  very  fnviucnt.  lu  most  eases  there  is 
*Verofan  irregular  type,  usually  with  an  evening  ri.se  of  from  2°  to  4°  F. 
•^  even  more.  Sudden  falls  of  temperature  during  the  twenty-four  hours 
*^  Sometimes  seen.  A  jKruliarity  of  the  teinjw'rature  consists  in  the  oecur- 
"*n<?o  (if  periods  of  apyivxia  lasting  several  days  or  weeks.  Towards  the 
*^***se  of  life  there  ia  a  tendency  to  fatal  collapse,  with  gi-eat  depivssion  of 
***npfrature. 

The  urine  is  of  low  specific  gravity,  an<l  generally  contains  more  uric 
**^'*1  tlian  normal.  Statements  n-ganling  the  excretion  of  urea  vary.  Albu- 
'^^Jnuria  is  ran-ly  seen.  In  a  case  recently  reporter!  by  Hunter'  the  urine 
^^s  of  a  deep  sherry-color,  and  contained  a  large  amount  of  pntlidlogical 
'^^bilin.     He  considers  that  this  substance,  renal  epithelium,  and  jierhajis 


Practitioner,  September,  November,  December,  1889. 
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a  few  casta  containing  blood-pigment,  together  with  an  increased  excretioQi 

of  ii'on,  are  f«itiires  of  the  uriiM.'  vvhifh,  when  present,  are  eliaraeteristic  of  j 
pernieiims  aniemiu.  This  same  dark  color  of  the  urine  was  reniarkitl  re-' 
peatcdlv  in  a  patient  under  the  eare  of  Pye-Sinith  ;'  and  Henry,'  Mott,*  and 
otliei-s  have  also  noticed  it.  Mutt*  has  recently  rep*irte«l  a  eecond  ca«e,  in; 
which  the  same  dark  color  was  observetl,  and  an  excess  of  urobilin  deter-i 
minc<l  witli  the  spectroseoi>e. 

There  may  be  no  symptoms  pointing  to  the  brain,  except  that  answerl 
to  questions  are  often  given  only  after  a  long  jmiise,  as  though  thinkin^j 
were  done  slowly.  Eitiicr  slecj)lcsrtncss  or  an  unnatural  tendency  to  sleep 
may  be  present.     Delirium  is  occasionally  witnessed, 

Lichthpim"  has  repurttxl  tliriK?  cases  in  which  the  symptoms  of  tabefl 
accrtnipanied  those  of  jieniidous  aniemia,  and  Ix^ievcs  that  the  combinatioo 
is  of  common  occurrence.  Lepine,  too,"  has  seen  wide-spread  atrophid 
jwralysis  develop  in  jwrnicious  aniemia.  I  have  recently  seen  a  <-ase  of  the 
disease  in  the  practice  of  Dr.  W.  H.  H.  Githens,  of  Philadelphia,  in  whicb 
evident  uervous  symptoms  were  present,  consisting  in  tingling  and  a  sub* 
jective  sense  of  ojldness  in  the  extremities,  es()ecia]ly  the  legs  and  feet,  andl 
diminution  of  the  ptiwer  of  walking,  apparently  not  due  to  loss  of  strength. 

The  ratio  of  the  weight  of  (he  lilotxl  to  the  total  weight  of  the  body  huti 
been  calculated  to  be  nnich  diminished  in  pernicious  ana>mia,  and  its  8})€cilifl 
gravity  also  less  (1028.2,  (.Quincke).  When  drawn  from  the  tinger  it  ap^ 
pears  strikingly  [lale  and  watery,  and  often  scarcely  entiugh  can  be  expresscdt 
to  i)ermit  of  accurate  examination.  It  coagulates  very  slowly.  The  amounC 
of  fibrin  i.s  diminishe<l.  The  nnmlH»r  of  re<l  bhxKl-coqniscli's  is  very  greatly 
reducetl,  ti<ien  more  than  in  any  other  form  of  ansemia.  A  omnt  of  1 ,500,000 
or  1,000,000  represents  au  average  case,  while  a  reduction  to  even  500,000 
has  l>een  repeatedly  though  less  fref|uently  witnessed.  In  a  case  reported 
by  Quincke'  the  numl>er  of  red  cells  equalled  14.'},0lX)  {)cr  cubic  milli* 
metre.  Macrcxwtes  are  generally  stated  to  be  numerous ;  while  a  photo^ 
graph  published  by  Henry  *"  and  liere  reproduoetl  indicates  that  a  majority 
of  the  red  lilL«td-tx>rpuscle8  may  be  greatly  incrca.'WNl  in  size.  Eichhorst,* 
too,  state's  (hat  the  average  size  of  the  re<l  bliMxl-cells  in  pernicious  autcmis 
equals  8.9  instead  of  7.6  micro-millimetres  as  io  normal  bhnxl.  Microcytcfl 
are  nesirly  always  present,  and  the  small,  round,  and  deeply-colored  fornui 
have  Ijcen  descrilKil"'  os  very  eomniouly  seen,  though  some  oljservers  ha 
not  alwavs  found  them." 


'  Guy's  Hospital  Reports,  1888,  xxvii. 

•  Personal  cnuiniunicalion. 

■  Litnwt,  Mureh  hi,  1889;  Ann.  Univ.  Med.  Sci.,  1890,  ii.  B. 

•  Liinoi-l,  1890,  I.  287. 

»  La  Sonminc  Mod.,  1887;  Munch.  Med.  Wochcnschr.,  18!)0,  No.  3. 

•  Rev.  de  Med.,  1887.  '  Deuteches  Archiv  f.  Klin.  Med.,  xx. 

•  Aniwnia,  1887,  119.  »  Spec.  Path.  u.  Tberap.,  1885,  ir.  86. 
>•  Eicbbont,  loc.  clt                       "  Henry,  AniEinitt,  1887,  126. 
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Poikilocvtosis  of  very  marked  degree  is  seen  to  greater  advantage  iu 
peruieious  anaemia  than  in  any  other  condition.     Tlie  red  blood-cells  lie 

Fio.  9. 


Fio.  10. 


Pbutugtapb  of  normal  blood. 


Pbotograpb  of  bliKxl  in  pvruieloua  aniemla. 
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singly  or  in  fKX)rly-formed  rouleaux.  Niieleatal  rofl  cells  liave  been  only 
owasionally  described,  though  Ehrlieh '  claims  that  they  are  nesirly  always 
present  in  all  forms  of  severe  aniptuia;  and  Neumann "  also  ha.s  found  them 
in  »vere  |)08t^heniorrhagic  cases.  The  lia;matoblasts  arc  absent  or  very  few 
in  number.' 

The  ratio  of  the  numljer  of  leneocytc.^  to  that  of  the  red  cells  may  be 
nnniial  or  diminishctl,  or  sometimes  doeidedly  increased.  It  has  lieen 
notiiKii  that  the  luemoglobin  readily  crystallizes  out  of  the  red  bhwd- 
corpuseles  in  this  disease.* 

A  very  important  ebarai-teristie,  to  which  attention  has  repeate<lly  Wn 
c»lled  by  writer.«i,  is  tlie  relatively  high  jxTcentage  of  ha?nioglobiu  present. 
Another  forms  of  ana;mia  the  percentage  of  hH?nioglobin  is  generally  niuch 
eiuallcr  than  that  of  the  red  bhxHl-cclls,  but  in  pcrnicinus  auiemia  it  nearly 
e<lual,s  or  very  commonly  exeetMls  it  to  some  extent,  so  that  the  ha?moglobin 
value  of  each  eorpuscle  is  actually  greater  than  normal.  Ijaaebe*  views  it 
Malniiwt  ]>athognnmMnic  of  jwrnicious  ann?mia,  and  Hunter*  says  that  this 
t'T'iKlitiiin  of  the  liwmoglobin  is  the  only  strictly  characteristic  feature  of  the 
"lood  in  this  disease,  a.s  all  the  others  referred  to  may  be  j)resent  to  some 
Mt<'nt  in  other  conditions,  though  he'  believes  the  ven*  great  reduction 
•D  the  number  of  nni  etOls  is  usually  a  prominent  symptom.  Henry* 
Mifves  that  the  altered  relation  is  due  partly  to  the  abnormally  large  size 
t*'  the  corpuscles,  and  jiartly  to  the  fact  that  the  raicrocytea  are  not  usually 
ouuntcd  in  estimating  tfie  nnml)cr  of  red  blo<jd-cells  present. 

'Berlin.  Klin,  Wnphcnwhr.,  1880,  405. 
•Zeilschr.  f.  Klin.  Med.,  1881,  iii.  414. 
'0»ler,  8y»tcm  of  Medicine  by  American  Authon,  1886,  iii.  902. 

*  Copfman,  Lanci-t,  Mny  28,  1887. 

*  Die  Anamie,  1883.  •  Practitioner,  1889. 

*  Practitioner,  1888,  93-  •  Aniomia,  1887,  p.  125. 
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Pathological  Anatomy. — The  caduvcr  ajipoars  well  Dourtshed,  but  t 
skin  is  intensely  pale  and  often  has  tlie  peeuliar  lemon-tiut  referred  t 
Some  decree  of  cwlema  of  tlie  extreiaities  and  lace  is  often  present,  ai 
petechiae  are  not  uncommonly  observed  ;  bnt  all  traces  of  cadaveric  lividi 
and  of  ecchymoses  are  usually  absent.  The  subcutaneous  fat  is  ubunda 
The  muscles  are  jiale,  or  sometimes  of  an  intense  deep-red  color.'  T 
mucous  membranes  are  very  jiale.  The  internal  organs  exhibit  an  intei 
anipinia  and  strongly-marked  fatty  dej^eneration.  Pnnctiform  or  la 
heniorrliages  are  very  commnu  in  all  of  the  vistvra.  Moderate  effusion  ini 
the  serous  cavities  is  frequent,  and  may  be  hemorrhagic  in  character.  Tl 
heart  is  of  normal  size  or  slightly  dilated,  and  contains  an  unusually  smi 
quantity  of  thin,  fltn'd  blood.  Its  nuiscle-substance  is  jmle,  and  exhibil 
patches  of  fatty  dcij:i'ut'i'ati()n  beneath  the  cndticardium,  esjKX-ially  in  the  le| 
ehamlxjrs  and  on  the  papillary  muscles  of  the  mitral  valve.  The  inti 
of  tiie  blood-vessels  may  also  exhibit  fatty  degeneration.  The  orifices  a 
valves  are  usually  normal.  C'ases  have  lx»en  describe<l  in  which  there  w 
found  an  abnormal  narrowness  of  the  arteries.  The  lungs  exhibit 
changes  Iwyond  tlic  grcjit  anajraia,  the  fre<juent  presence  of  heniorrhaj 
spots,  and  the  occurreupc  of  some  a?dema  at  their  bases.  The  gastro-int 
tinal  mucous  membrane  may  exhibit  cedcma  and  hemorrhage  and  fatty  di 
generation  of  the  ghuids.  Atrophy  of  the  gastric  mucous  membrane  I 
Ijcen  di'scrilud  in  some  cases,  and  I  have  swn  one  typical  example  of 
This  may  be  secondary  to  tlie  pernicious  anannia,  possibly  a  complicatioi 
or  possibly  a  cause  of  a  grave  symptomatic  anictnia  closely  resembli 
pernicious  anicmia  in  its  clinical  symptoms. 

Fatty  tiegencration  and  atrophy  of  the  nerve-plexuses  of  the  inteeti 
probably  of  a  secondarj'  nature,  have  been  described  by  Jurgens'  n 
Sakaki.'  The  pancreas  lias  Iwcn  found  swollen  and  exhibiting  fatty  di 
generation  and  hemorrhages.  The  liver  is  frequently  fatty  and  somi 
times  enlarged  ;  it  may  contain  hemorrhages ;  and  Lebert  *  describes  t 
occurrence  of  lencin  and  tyrosin  in  it.  The  gall-bladder  is  often  very  fi 
of  bile.  Tlie  kidneys  are  jiale  and  show  fatty  degeneration.  The  supn 
renal  bodies  have  been  smaller  than  normal  in  some  instances. 

The  brain  and  spinal  cord  are  extremely  anseniic,  the  cerebral  coDvoIl 
tions  waste*!,  and  cajHJIary  heniorrhngfs  into  the  white  substance  oftfl 
present.  The  amount  of  eerebro-spinal  fluid  is  often  greater  than  nornui 
Hemorrhages  may  frequently  be  found  on  the  inner  surface  of  tlie  cen-btt 
dura  mater.  Lichtlieini'  found  the  sjnnal  con!  intact  in  no  ease  of  |m.'|J 
nicions  ansemia  examiniHl  by  him.  Either  small  s<'lerotic  foci,  the  resul 
minute  hemorrhages,  were  present,  or  wide-spread  degeneration  in  the 


'  Osier,  System  of  Medicine  by  Amcriciin  Authors,  1885,  iii. 

•  Berlin.  Klin.  Woehenschr.,  1882,  No.  28. 

•  Virchow'5  Archiv,  xcvi.  287. 

•  Hundb.  d.  AUgcm.  Path.  u.  Therap.,  1876,  78. 
»  Munch.  Med.  Wochenschr  ,  1890,  No.  8. 
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tenor  columns,  extending  into  the  neighboring  parts.      He  believes  the 
degcncrattcin  to  be  seoondarj-  to  the  extreme  anseniiu. 

Aherations  of  the  (semilunar  ganfflion  have  been  described  by  Brigidi,' 
consisting  of  an  increase  of  the  interstitial  connective  tissue  and  of  the 
Ducki,  and  fatty  degeneration  of  tlie  iKTve-tibres  and  ganglion-eells.  O.sler,' 
however,  fijund  notliiug  abnormal  in  two  cases.  It  is  doubtful  wliether 
the  patholc^ical  changes  in  the  sympathetic  system  have  any  es-sential  (;i>n- 
nertion  with  the  disease. 

Retinal  heiuorrhages  have  been  already  referred  to  as  of  veiy  frequent 
occurrence. 

Of  the  or^ns  of  the  hjematojMiietic  system,  the  sphvn  may  contain 
hemorrhages  and  infarcts,  but  is  of  normal  size  or  only  slightly  enlargetl. 
Lfueiii  and  tyrosin  have  been  (bund  in  it,^  and  nucleated  R-d  blood-corpuscles 
iiave  beea  obeer%'ed. 

The  lymjihatic  glands  are  generally  normal  in  appearance.  Weigcrt' 
and  Osier'  have  reported  cases  in  which  ihey  were  of  a  deep-red  color  on 
ttction,  and  the  former  has  describetl  nucleated  red  blowl-corpuscles  in 
glainls  of  this  cliarai-fer. 

The  tissue  to  which  the  great4?st  attention  lias  been  directed  is  the  mar- 
row of  the  Iwnes.  In  many  cases  the  fatty  marrow  of  the  long  l>ones  of 
atiults  is  replaceil  by  a  red  marrow.  This  ehange  was  first  described  by 
Wood*  and  afterwanls  by  Pepjier;*  and  Cohnheim'is  inclined  to  regard 
it  as  the  specific  cause  of  tlie  tlisease.  There  is  often,  too,  a  great  ineri'use 
'o  the  number  of  nucleated  red  blixKl-cells.  In  other  instances,  however, 
the  marrow  has  Ik^u  found  of  normal  !ip|H^rance. 

A  feature  of  the  ntorbid  anatomy  wiu'ch  has  recently  sprung  into  re- 
newed imjwrtanee  is  the  inerca.se  of  the  amount  of  iron  in  various  organs, 
"^jt  es|K'cially  in  the  liver.     In  187(),  Quincke  foimd  a  great  incrrase  of 
**\m  in  the  liver  in  three  cases  of  ]K'rnicious  aniemia,  as  shown  botli   by 
ioroscopical  and  chemical  examination.     This  observation  was  soon  after 
^'c»nfirme<l  1)V  Rfiscnstein."     Jjutor  Quincke  and   Peters'  uoticcfl  tliat  tliis 
■*»«rease  was  nesirly  a  constant  feature.     That  it  is  not  due  to  the  adminis- 
^*"aation  of  iron  and  its  8ul)sequent  deposition  in  the  liver  was  shown  by  the 
^^^C[)criinentsof  s(?veral  investigators.'"    Peters  found  Miat  tjienmount  of  iron 
'^^^v  Ije  slightlv  increasetl  in  various  diseases  other  than  iwruieious  aniemia. 
*^-*^  unter  ha^j  made  an  extensive  and  exhaustive  study  of  the  subject,  and  dis- 
**'^'vered  a  great  exoeaa  of  iron  in  the  liver  in  nine  cases  of  pernicious  antemia. 


'  London  Medical  Record,  1878,  430;  from  Lo  Sperimentale,  May,  1878. 

!  'System  of  Mwlicine  by  AnRTic«ii  Authurs,  1885,  iii.  905. 

'Ltbert,  Handb.  d.  Allppm.  Putli.  u.  Tlit-rap.,  1870,  78. 
•Virohuw's  Archiv,  Ixxix. 
•  American  Journiil  of  the  Mvdical  Sciences,  October,  1871. 
•Ibid.,  Oc-mber.  1S75.  '  Virfh'iwV  Archiv,  1876,  Ixviii.  201. 

'  Berlin.  Klin.  W'-chenwhr.,  1877.  113.        •  DeuUchcs  Archiv  f.  Klin.  Med.,  xxxll. 
"  Robert,  Arch.   f.  Expcr.   Putb.   u.  Fburmuk.,  svi.  890;   Cahn,  ibid.,  xviii.  146; 
^^•vecJu;,  ibid.,  xvi.  4C0. 
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lb*  Inn  Atym9  itself  in  the  form  of  altered  blood-pigment,  oecnpying  the 
MHtar  and  ^fjA^^*'  zones  of  the  liver-lobules,  while  the  inner  cirele  exhibits 
aaihr  ftwy  d^gcmamtioni  This  peculiar  distribution  appears  to  In;  eharaetcr-  ! 
islie  of  pcmitMUs  uifeniia,  since  in  some  other  affections,  in  which  also  th< 
■■MMt  oT  itOB  is  iucrcaiie^l,  there  is  no  such  re^laritv  in  its  distribution. 
B»  wemit  tlte  excess  of  iron  and  the  manner  of  its  distribution  in  the  liver 
a»  tite  ottlv  Goastant  anatomical  lesion  to  be  met  with  in  this  disease.  \ 

Jlv  own  obsor>"ations  are  not  sufficiently  extended  to  justify  any  eonJ 
tlwwHii  In  three  oases  I  have  detected  in  the  liver  a  great  increase  of 
piMtral  containing  iron,  and  distributed  in  the  manner  described.  Thfl 
Kver  of  one  of  these  cases  is  shown  in  Plate  III.,  Fig.  11,  and  more  highlyi 
■M^CBifkil  in  Fig.  12.  In  a  fourth  («se,  however,  which  during  life  appeared! 
to  be  a  typical  instjinee  of  [lernicious  anntmra,  there  was  no  increase  what-l 
ever  of  iron.  The  scitions  had  \nHin  iu  alcohol  for  some  years  before  beingj 
pre|i«re(l,  and  I  do  not  know  wiiother  it  is  possible  that  this  long  immersion 
i»ukl  iiuve  dLssolvitl  out  tiie  pigment.  In  no  other  condition,  so  far  as  mjr 
olwervutious  extend,  could  an  increase  lie  recognized,  except  in  one  instance^ 
— •  curious  couibinatioii  of  hejMitic  cirrhosis,  typhoid  fever,  and  tdtvrative 
endmtinlitis,  in  which  there  was  during  life  distinct  evidence  of  a  destnio- 
tiou  of  blood  witliin  the  sjstem.  In  this  case,  however,  the  increase  was 
but  sUglit,  and  the  pigment  exlubiterl  no  regularity  of  distribution. 

The  metliotl  of  examination  wiusists  iu  immersing  the  .sections  for  ton 
or  fifteen  minutes  or  longer  in  a  freshly-prepared  solution  of  ferrocyanide 
of  potas-sium,  ami  then  transferring  tliem,  for  a  few  moments  only, — with 
a  amiel'-s-lmir  brush,  not  with  a  ni-cflle, — to  a  very  dilute  solution  of  hydro- 
chloric af^id.  A  well-marked  Prussian-blue  resiction  is  thus  developwl  with, 
the  iron  present.  Miertvseopical  examination  discloses  deeply-stained  gran- 
ules Iving  within  the  hp]iatic  cells  of  the  outer  and  middle  zones. 

Another  nu'tliod  con.si.'its  in  the  emp)loyment  of  a  fresh  solution  of 
sulphide  of  ammonium,  as  this  darkens  all  the  tissue  containing  iron.  The 
value  of  tliese  methods  depends  on  the  fact  that  iron,  as  containe<l  in  or- 
dinaiy  hfcmoglobin,  dm-s  not  respond  to  these  reagents,  and  that  it  is  only 
after  tiie  hiemoglobin  has  Ix^n  set  free,  and  has  undergone  a  cbemieall 
nuxlitiintinu  into  some  other  form  of  blood-pigment,  that  the  blue  or  black 
ct)lor  is  pnidueed. 

Chemical  analyses  of  the  spleen  made  by  Rosenstein,'  Staliel,'  eacli  ia 
one  case,  and  by  Hunter*  in  nine  eases,  have  shown  no  marketl  increase  of 
iron  in  it.  Russell,*  using  .simply  the  micro-chemical  method,  rejwrts  a 
decided  increase  of  iron  in  this  organ  in  a  case  of  the  disea«»e,  the  pigment, 
being  situated  mainly  in  the  walls  of  the  pulp-sinuses. 

Tliere  i.s  sometimes  a  de]>osition  of  jiigment-granules  in   the   kidney, 
c«mfined  entirely  to  tiie  primary  and  sec-ondary  convolutions  of  the  convo- 


>  Berlin.  Klin.  Wochenschr.,  1877,  118. 
•  Lancet,  1888,  ii. 


'  Virchow'9  Arohiv,  Ixxiv.  26. 

•  British  Medical  Jounml,  1880,  i.  TO. 
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luted  tubules.'     The  loops  of  Henle  are  comparatively  free,  aud  the  col- 
Jorting  tul)es  and  the  glumerulcs  show  no  trace  of  pigment. 

Pathologry. — Whether  or  not  jxrnicions  anremia  is  a  distinct  pntJuilojri- 
cal  entity  is  still  a  mnch-dispnted  question.     Henry*  takes  the  ground  tliat 
it  is  the  final  stage  of  several  forms  of  symptomatic  anjumia  and  of  chlorosis. 
The  earlier  view  of  Quincke,  too,  was  tliat  perni<'i(»ns  atnemia  is  merely  an 
oxtrenie  condition  which  may  Ihj  arrivt'd  at  in  various  wayi?,  Iwing  simply 
*>^«i  ansmia  which  grows  steadily  worse  and  ends  fatally.     His  later  view 
^*"as  that  the  disease  has  a  clinical  but  no  iwthologiral  existent.     Osier's' 
'division   of   it  into  groups  dejK-nding  on   differences  iu  the  pathological 
Anatomy  expresses  a  similar  belief.     Eichhorst*  and  Coupland'  divide  it 
*  titi)  priraarv  and  secondary  forms.     Many  writers,  on  the  other  hand,  be- 
*»i've  in  the  independence  of  the  afletrtion,  ami,  like  Immcnnann,"  are  of  the 
'ipinioa  that  tlie  so-callwl  instances  of  the  transition  of  chlorosis  or  other 
^niemias   into  pernicious  anseniia  are  not  such,  but  mtlier  cases  in  which 
Hic  latter  affection  has  devcIo[H?d  as  a  coinplicatiou  of  the  preceding  one. 
•I4unter  is  one  of  the  strongest  of  the  more  recent  siipjwrters  of  the  inde- 
lieitdence  of  the  disease,  and  has  done  mucli  to  establish  this.     He  shows 
V-ery  conclusively  that  such  conditions  as  the  presence  of  intestinal  worms, 
Olrophy  of  the  gastric  mucous  membrane,  aud  malignaut  disease,  to  all  of 
^»hich  the  disease  has  been  ascribed,  are  repeatedly  met  witli  in  cases  pre- 
senting none  of  tlie  appearances  of  jiernicious  aniemia  ;  and,  conversely,  that 
of  pernicious  ana?mia  are  re[>ejitedly  st>en  in  which  no  .«uch  changes 
to  be  found.    These  facts,  in  connection  with  the  clinical  symptoms,  but 
eapecially  with  the  characteristic  condition  of  the  bio™!  during  life,  aud  the 
eqoally  pathogniHuonic  change  in  the  liver  found  afler  death,  justify  tiio 
belief  that  the  disease  is  an  itidependent  one  due  to  ajme  cause  not  operating 
in  other  forms  of  antemia. 

The  nature  of  this  cause  is  another  sid)je<'t  still  very  oliacure.  The  view 
Mrhich  has  been  most  commouly  accepted  is  tliat  the  blood-cjjanges  are  due 
to  defective  hajmogenesis, — i.e.,  the  affection  is  to  Iw  classed  as  a  cj-togenic 
arvemia.  This  ojjinion  has  been  Ijased  largely  on  the  changes  often  found 
»ti  tiio  Iwne-marrow,  and  Cohnheim'  assumes  tliese  as  the  specific  etiological 
factor.  In  many  instances,  however,  the  marrow  of  tlie  loug  bones  has 
l>«-"«n  l^jund  unaffected,  while  the  characteristic  change  has  been  disc<ivered 
•Q  atia^niia  of  other  forms,  and  hits  even  been  pnMliKrd  experimentally 
*t>    auinmls  by  repeated   bleedings.'      Hunter  and    Eichhorst'  share  the 

'  Hunter,  Practitioner,  Soptember,  November,  Deconiber,  1880. 
'  AnicmiB,  1887 ;  Medical  News,  OcU)ber  5  mid  12,  1889. 
*  Syitem  of  Medirino  by  Amcriain  Authors,  1886,  iii.  905. 
'SfK-c.  P»th.  u.  Therap.,  1885,  iv.  32.  »  Lnncot,  1881,  i.  671. 

•ZiiTiiMen'B  Handb.  d.  .Spec.  Path.  u.  Thcmp.,  1876,  xiii.  I.  846. 
'  Vitvhow's  Archiv,  Ixviii.  Ml. 

•Litten,  Ortb,  Berlin.  Klin.  Wochcnschr.,  1877;  Biizozero,  Sulvioll,  Centrulbl.  f.  d. 
*«d.  Wi*».,  1879. 

•Six>c.  Path.  u.  Therap.,  1886,  iv.  44. 
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belief  that  the  condition  of  the  bone-marrow  is  purely  sccondarr,— 
au  evidence  of  an  effort  made  by  the  hjemogenic  tissue  to  make  up  by 
over-production  for  the  great  destruction  of  the  corpuscles.  If,  now,  tiie 
bone-marrow  be  not  at  fault,  we  arc  bouud  to  consider  the  jH)&-ibility  of 
tlie  disease  being  a  consuinptioa  of  the  blood,  as  suggestetl  iiy  Immcr- 
mann,' — that  it  consists  in  a  direct  destruction  of  red  blo(>d-o<irpu8olc?,  pr- 
haps  due  to  some  infectious  agents.'  The  exhaustive  studies  of  Hunter 
are  worthy  of  careful  consideration  in  this  connection.  This  author  takes 
the  ground  that  the  excretion  of  urine  of  dark  color  and  low  specific 
gravity,  containing  pathological  urobilin  ;  the  evidence  of  an  increased  se- 
cretion of  bile,  as  shown  by  the  dark  color  of  the  fjeces  and  the  preeencc 
of  a  large  amount  of  bile  of  dark  color  in  the  gall-bladder ;  the  lemon- 
color  or  slight  jaundictnl  hue  of  the  skin ;  and  the  occurrenre  of  large 
amounts  of  altered  blooil-pigment  in  the  liver,  are  proofs  that  a  gnat 
destruction  of  the  red  blood-cells  has  been  going  on.  He  regards  the 
disease  as  a  ha?molytic  antemia.  The  process  differs  from  that  prixliicing 
hemoglobinuria  in  tiiat  in  tiic  latter  affection  the  disintegration  of  corpiiifcles 
occurs  in  the  general  circulation,  and  the  ha;moglobin  is  excretetl  as  sntli ; 
while  in  pernicious  annemia  it  is  carried  on  in  the  [)ortal  circulation,  espe- 
cially the  spleen  am!  liver,  and  the  hieuiogloiiin  set  free  is  oirried  to  the  liver 
and  there  transformed  into  an  altered  blood-pigment  and  de]K»site<l  in  the 
liver-cells,  or  excreted  as  bile-pigmonts,  pnxlucing  a  jvilvcliolia.  This  in- 
creased flow  of  bile  is  followed  by  an  increased  consistency  of  it,  and  tiiis  bv 
a  stagnation  in  the  bile-ducts;  and  tiie  attacks  of  jaundice  or  the  persistence 
of  a  slight  icteric  tint  so  cnmmon  in  jjcmicious  anaemia  are  probablv  to !« 
accounted  for  in  this  way.  It  is  possible  that  the  jaundice  in  some  cases  may 
be  hjematogt>nous.  Hunter  thinks  there  is  no  doubt  that  the  pathological 
urobilin  in  the  urine  is  derived,  through  the  medium  of  the  bile-pigments, 
from  tlic  disintegration  of  hnrnioglobin.  Ha-moglnhinuria  does  not  occur 
in  this  disease;  but,  when  the  amount  of  luemi>globiu  set  fix-e  is  too  great 
to  be  disposal  of  by  tlie  liver,  it  passes  through  the  oi^ui  into  the  general 
circulation,  and  is  aj»parently  thrown  down  in  granular  form  within  the 
epitliclial  cells  of  the  kidney  in  the  process  of  being  excreted.  He  con- 
siders the  cause  of  the  blood-destruction  to  be  certain  poisons,  probably  of 
a  cadaveric  nature,  absorbed  from  the  intestinal  tract.  This  last  assumption 
as  to  the  cause  of  the  haemolysis  seems  to  demand  further  pnxif ;  altliough 
it  has  been  share<l  by  some  WTiters,*  and  two  rases  are  reporte<l  *  which  would 
seem  to  favor  it,  prompt  recover}-  having  followed  the  employment  of  lavage 
of  the  stomach.     Hunter  admits  that  in  some  other  affections,  as  cirrbusis 


'  Ziemssen's  Handb.  d.  Spec.  Path.  u.  Thcrnp.,  1876,  xlii.  I.  644. 

»  Slrumpoll,  Spoc.  Path.  u.  Thorap.,  1886,  ii.  107. 

•  Roosovclt,  Mpdical  Record,  April  14,  1888 ;  Trechsel,  Rev.  MM.  de  la  Suine  Ro- 
Diande,  June  20,  1888. 

*Sandofl,  Ann.  Univ.  Med.  Sci.  1889,  iv.  J,  9;  Meyer,  Corrcspondcnzbl.  f.  8chw«is. 
Aente,  June  1,  1889- 
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of  tbe  liver,  chronic  venous  congestion,  and  malaria,  there  may  also  he  a 
^^    do[Kisi(  of  pigment  in  the  liver,  but  shows  that  the  seat  of  the  deposition  is 
^M    difvrent     The  total  absunee  or  slight  degree  of  tlic  iron-reaction  in  the 
^H   iploBi  IB  to  be  ejcplaiued  on  the  ground  that,  though  the  blood-pigment  is 
"     liberated  in  that  organ,  it  remains  hicmoglobin  until  it  reaches  the  liver, 
and  ooDsequentiy  gives  no  reaction  for  iron  with  the  tests  employed.     Rus- 
sell," however,  does  not  admit  that  the  liver  is  the  chief  seat  of  the  altered 
blcKid-pigraent  in  i)ornicious  aniemia,  as  he  has  found  an  increased  amount 
^-     of  it  in  llie  spleen  as  well. 

^P         Still  another  view  of  the  nature  of  the  disease  has  been  advanced,' — . 

namely,  that,  although  there  is  undoubtedly  a  gresitly-inereased  haimolysia 

in  [K-micious  auiemia,  this  occurs  on  aecormt  of  (hfirlive  hwmogencsis,  i\hich 

maiics  tlie  red  ctirpuselcs  abnormally  prone  to  pi'rish.     This  theorj-  appciirs 

ven'  plausible,  esjKwially  as  the  assumption  of  a  cadaveric  poison  is  not 

altogetJier  satisfac-tory.    In  the  prcscutt  state  of  our  knowletlge,  however,  we 

f»u  scarcely  go  further  than  to  cousider  pernicious  auanuia  a  hreraolytic 

'         anii'rai.i,  the  blood-destruction  being  due  to  causes  unknown ;  and,  as  we  are 

Hot  able  to  prove  that  it  is  related  in  any  respect  to  defiK'tive  hfemogenesis,  it 

^^  Seems  liest  to  assign  it  provisionally  to  the  non-cytogcutc  group  of  anaemias. 

^P        Diagnosis. — The  diagnosis  of  pernicious  anjemia  rests  on  the  existence 

'       of  an  extreme  and  prrtgrcssiiig  ann?rnia  without  evident  cause;  the  abs*'nce 

of  emaciation;    the  j>et'uliar  lemon-tint  of   the  skin;  the   occurrence  of 

•aoiiiorrhages ;  the  presence  of  irregular  fever;  the  oindition  of  the  urine, 

*  f  present,  and  the  eharactcrisfic  alteration  of  the  blood,  this  last  ojnsist- 

*i)g  in  decided  micTwythiemia  and  jioikilocytosis,  a  very  high  degree  of 

^^ligocythiemia,  and   a  relatively  large  proportion  of   hajraoglobin.     Post- 

lemorrhagic  ausemia,  even  when  severe,  docs  not  exhibit  the  characteristic 

lood-changes.     The  urine,  too,  is  usually  |)ale,  iu  eontnulistinction  to  the 

igh-colore<l  urine  of  jK'rnicious  auspmia.     The  eecoudary  ana;mius  due  to 

hectic  a-inditions  are  usually  actMmiimnied  by  wasting.     Pure  ca.ses  of 

lOroeis  are  characterizctl  hy  the  condition  of  the  blood  jwculiar  to  that  dis- 

'^S'aue, — I.e.,  great  loss  of  ha?moglobin  without  pro])Oi-tionate  diminution  iu  tlie 

^c:»unibcr  of  corpuscles.    Chlorosis  is  not  infrequeutly  c<imj>licateil  by  aujpmia, 

•^^iid  there  is  no  reason  why  jtcruicious  antcmia  should  not  be  engrafled  upon 

•  "•".    This  might  awxiunt  f()r  the  statement  of  Bristowe,'  that  it  is  impossible 

^*-"*  the  present  time  to  make  any  trustworthy  distinction  between  the  two 

^i  iscases,  except  such  as  dc])end8  on  the  age  and  sex  of  the  patient  and  the 

^^  Werts  of  treatment. 

Most  of  the  cases  of  aua?mia  attributed  to  atrophy  of  the  gastric  mucous 
-■-^-■embrane  have  shown  some  degree  of  wasting.     Ordinary  cases  of  leukjB- 


'  Brituh  Hedickl  Journal,  .Tanuar}-,*1880,  i.  70. 

•RusttU,  ibid.;  HiTirj-,  Medicul  News,  OctobtT  6  and  12,  1889;  Purser,  Ann.  Tniv. 
^•td.  Sci.,  1890,  ii.,  E,  fr.jm  Dull.  Jour.  Med.  Sci.,  Muy  1,  3889;  Mackenzie,  Britinh 
^•edicil  Journal,  Muy  4,  1889. 

*  British  Medical  Journal,  1888,  i.  1149. 
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mia,  splenic  anaemia,  and  lymphatic  antemia  offer  no  difficulty  in  diagnosis. 
A  pure  medullary  form  of  the  latter  must  be  considered  as  ixrnicioua 
anosmia  in  vvhicii  the  marrow  is  affected.'  Myelogenous  Ieukfl?mia  in  the 
early  stages  may  simulate  pernicious  aneeniia,  but  the  examination  of  the 
blond  after  tlie  disease  is  advancctl  should  settle  the  matter.  Aniemia  due 
to  the  presence  of  intestinal  parasites  may  resemble  pernicious  anaemia 
very  closely,  but  may  sometimes  be  detected  by  the  discovery  of  wonns  or 
o\'a  in  the  frpces. 

Prognosia ;  Course ;  Termination. — The  prognosis  of  pernicious  aua^ 
mia  is  most  unfavoniljle.  The  duration  varies  from  a  few  weeks  to  montlis 
or  rarely  years.  Statistics  do  not  show  that  it  is  more  rapidly  fatal  in  chil- 
dren than  in  adults.  Tenipctrark-  improvement  may  be  witnessed,  but  the 
disease  is  liable  to  recur.  Tlic  fatal  termination  is  generally  due  to  the 
progressing  antemia  and  conserjuent  debility,  with  delirium  or  apathy  Iwfore 
death.  Pye-Sniith'  giv««  s  tai)le  of  twenty  recoveries,  but  none  of  them 
were  in  patients  under  nlocttien  years  of  age.  Some  of  these  are  very, 
probably  instances  of  errons  in  diagnosis. 

Treatment. — As  the  name  of  tlie  dis«^a«e  imj»lies,  treatment  is  almost 
always  useK«s.  Pmper  liygienic  and  dietetic  nic.isures  are  essential.  All 
dysjK'ptie  symptoms  arc  to  be  oomljatcd  with  the  greatest  diligence,  and  the 
ap]>etitc  and  stivngth  of  the  patient  maintniiifd  by  tonics  and  easily-digestwl 
and  nourishing  footl.  Dt-fibriiiatod  bluml  and  the  jvreixnxxl  l>eof  foods  may 
lie  fouml  useftd,  given  either  by  the  mrmth  or  rectum.  The  hyjKKlorniic  in- 
jection of  defibrinato<l  blood  has  even  Ijcon  recommended,  ami  an  instance 
of  recovery  under  this  treatment  rejxutod.*  Pnxligested  nourishment  will 
be  iiidiiatcd  when  the  digestive  powem  seem  weak.  Cod-liver  oil,  phos- 
phorus, iron,  and  arsenic  may  be  given,  the  latter  Ijeing  the  drug  on  which 
by  far  tlie  greatest  reliance  can  Im?  plaixtl.  As  children  ix«r  large  amounts 
of  it,  the  d(j«e  should  be  gradually  and  stc-adily  increased  until  the  limit  of 
tolerance  in  readied.  Iron  is  not  generally  of  much  value.  The  unirri- 
tating  pre]ia  rat  ions,  such  as  the  malate,  lactate,  albuminate,  etc.,  should  be 
selected  if  the  stomach  of  the  child  is  delicate.  Wlicn  no  other  treatment 
avails,  transfusion  of  blood  may  be  tried,  but  with  doubtful  benefit. 


ADDISON^S  DISEASE. 

SynonsnneB. — Morbus  Addisonii,  Melasma  suprarenale. 

Definition. — A  constitutional  or  I)1(mk1  disca.se  ciiaracterized  by  extreme 
and  progressing  loss  of  sttvngth,  great  debility  of  tlie  circulation,  irritability 
of  stomaci),  and  generally  by  pigmentation  of  the  skin.    In  most  ♦•asi's  there 

'  Birch-Hin«hfdd,  Patholo^.  Anatomie,  1888,  ii.  1,  168. 

•Guy's  HofpiUtl  Reports,  1883,  xxvi. 

»  Wcstphall,  Ann.  Univ.  Mod.  Sci.,  1890,  ii.  K. 
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ire  degenerative  lesions  of  the  suprarenal  bodies,  usually  of  a  fibro-caseous 
nature ;  and  in  many  instances  there  are  changes  iu  the  abdominal  sympa- 
thrtio. 

As  already  stated,  the  disease  can  with  propriety  be  referred  to  the 
coBstitutional  disorders,  or  it  may  be  considerwl  here,  on  the  ground  that 
tlic  siipran'nal  IkxIIcs  arc  memljers  of  the  hseniat^jpoietic  a})|>aratiis. 

History. — Addison'  in  1855  gave  a  v\vav  cxpositiou  of  the  connection 
ofdianges  in  the  suprarenal  bodies  with  the  symptoms  of  the  disease  which 
bmrs  liis  name.  Previously  to  this,  in  1849,  he  had  announced  his  discovery 
to  tt  medicsil  scxjiety.'  Isolated  cases  had  been  ix'jwrtcd  before  this  time  by 
SdiHtte' and  Bright;*  and  since  Addison's  publication  many  cases  have 
hceo  recorded,  though  tlie  affection  still  remains  a  comparatively  rare  one. 
The  case  of  Schotte's  occurred  in  a  girl  of  fifteen  years,  and  was  typical, 
accpt  that  it  exhibitctl  no  discoloration  of  the  skin.  Risi'l  and  Greenhow 
Dovcrtheli-ss  consider  it  a  good  instance  of  the  disease.  Among  the  valuable 
MJclcs  written  on  the  subject  are  those  of  Wilks,'  Virchow,'  Avcrbeck,' 
Bamberger,'  Gerhardt,'  Risel,'"  Jaccoud,"  Greenhow,"  Burger,'*  Monti," 
Mcriiel,'*  Osier,"  and  numerous  othera,  t<i  which  full  acknowledgment  is 
here  made  for  information  and  statements  drawn  from  tlicm. 

Etiology. — The  causes  of  the  disease  are  unknown.    Anxiety,  care,  un- 
favorable hygienic  surniiuidings,  chronic  constipation  or  diarrhoea,  malaria, 
"ijaries  of  the  abdomen,  etc,  liavc  been  assigned  as  predisp<.)8iug  causes  iu 
*lifferent  cases,  but  it  is  doubtful  whether  any  of  them  exert  any  decided 
'nfliience.     Traumatism  of  the  alxlomen  has  perhaps  a  little  more  evidence 
**»  favor  of  its  etiological  connection  with  the  di.sease.     Persons  with  a  pre- 
**  isp<«ition  to  phthisis  do  n<»t  apjwar  to  be  more  liable  to  it  than  do  others. 
^-r*lie  lal)oring  classes  arc  esj>ccially  prone  to  \k  attacked.     The  influenw  of 
**^rpdity  is  undetermined.    Sex  is  a  strongly  predisposing  factor,  many  more 
'^■^lea  than  females  having  suffered  from  tlie  disease.     Greenhow  analyzed 
*■  ■^W  cases,  of  whicli  119  were  males  and  64  females  ;  Jaccoud  collected  the 


'  "On  ihe  ComtiUilionul  nml  Liiciil  Effects  of  Diseases  of  tlie  Suprareniil  Capsules." 
'  London  Medicttl  Oiizvlle,  1849,  p.  617. 

•  Dalle  H<Mp.  Report*,  1828. 
'Medical  llcp»)rt»,  1881,  ii.  247. 

'  Reynolds's  System  of  Mi«]icinc,  1879,  v.  868 ;  also  Guy's  Hospital  Reports  and  Trans* 
k«Bt(ir  ihe  Patli<>tr>);ic?al  Society. 

•  Krankhafte  GewhwviUte,  18C4-fi,  Bde.  ii.,  iii.,  and  1867. 
'"Die  Addison.  Kraiikh.,"  1869. 

•  Knankh.  d.  Chylc^poiet.  .Syst,  1864,  2.  Aufl.  662. 
•Lehrb.  d.  Kiuderk.,  1881,  579. 

"  Deutoohei  Arehiv  t.  Klin.  Med.,  1870,  vii. 

"  Dirtiunnaire  de  Medeoine. 

"  "  On  Addison's  Disease,"  1875 ;  also  Tmnssctions  Tntemationul  Congress,  1881,  ii.  59 

"  "  Die  Nebenn.  u.  d.  Morb.  Addison.,"  1888. 

**Ocrhardt'»  Haodb.  d.  Kinderk.,  1878,  iv.  8,  499. 

"  Ziem««en'»  Handb.  d.  .Spec.  Path.  u.  Therap.,  1875-80,  viii.  II.  288. 

••Sjritera  of  Medicine  by  American  Authors,  1886,  iii.  989. 
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reajrds  of  79  males  and  48  females  with  it,  and  Averbeck  80  males  and  46 
feraiiles.  Age,  too,  is  an  iinjx'rtant  factor.  Tiie  majority  of  eases  oceur 
between  the  ages  of  fifteen  and  forty-five  years.  In  old  age  and  before 
that  of  ten  years  it  is  exeeedingly  rare.  Out  of  an  analysis  of  290  eases 
Monti'  fonnd  but  11  instances  of  its  occurrence  in  children  under  fifteen 
years.  Of  these  1  diild  was  aged  three  years,  1  was  aged  from  ton  to 
eleven  years,  3  cliildrcn  were  aged  twelve  yt^rs,  1  child  was  aged  thirteen 
years,  and  5  children  were  aged  fourteen  years.  8  of  the  children  were 
boys,  aud  3  girls.  Gerhardt'  has  collected  17  cases  in  children  Ix-fore  the 
fifteenth  year.  Besides  these  Monti  *  has  also  des<Tibed  another  case  in  a 
boy  of  ten  years,  and  Courteen  *  one  in  a  boy  of  sixteen  years.  Baginsky* 
quotes  I^egg  and  Pye-Smith  as  having  n-jtorttnl  eases  in  boys  of  fifteen 
aud  fuurteeu  years  respectively.  Probably  the  youngest  case  on  record  is 
that  reported  by  Belaieff,'  in  a  male  child  seven  days  old  when  first  seen, 
who  died  fifty-three  days  later  with  the  characteristic  symptoms  of  the 
malady. 

Symptoms. — The  disease  begins  with  languor,  weakness,  and  indispo- 
sition to  bodily  or  mental  exertion,  arising  without  apjKirent  cause,  aud 
steadily  progressing  and  becoming  excessive.  The  heart-muscle  gradually 
shares  in  the  asthenia,  and  the  heart's  action  becomes  remarkably  feeble.  A 
discoloration  of  the  skin  develops  usually  after  the  asthenia  has  lasted  some 
time,  though  occasionally  it  is  the  first  symptom  noticed.  Severe  digestive 
disturbances  arise,  aud  grave  nervous  symptoms  may  terminate  the  life  of 
the  patient. 

IxMjking  at  the  symptoms  more  in  detail,  tlie  alteration  of  the  skin 
presents  itself  as  the  most  striking.  There  is  ni)titx>il  in  most  cases  a  grad- 
ually increasing  pigmentation,  at  first  light  yellow,  sometimes  a  greenish- 
brown  or  hmnzcd  tint,  or  jierbaps  finally  almiost  black.  In  typical  cases 
the  whole  surface  of  the  body  is  discolored  more  or  less  uniformly,  but  cer- 
tain parts  are  m<jre  dec[>ly  pigmented  than  otlx-rs ;  these  lieing  the  more  ex- 
posed iKjrtions  of  the  body,  as  the  face,  the  neck,  and  the  backs  of  the  hands ; 
those  which  have  been  subjectctl  to  pressure,  as  the  waist  or  the  leg  from 
the  pressure  of  a  garter ;  aud  those  which  naturally  contain  considerable 
pigment,  as  the  areolae  of  the  breasts,  the  external  genitals,  the  axillie,  and 
the  flexor  surfaces  of  the  joints.  In  many  cases  the  pigmentation  is  but 
slight,  and  not  at  all  universal.  It  is  not  to  be  regarded  as  an  essential 
feature  of  the  disease,  as  many  cases  have  been  reported  in  which  it  was 
absent,  not  only  in  the  rapidly  fatal  cases,  in  which  there  might  not  have 
been  time  for  it  to  develop,  but  in  those  as  well  which  had  run  a  more 
chronic  course.    The  mucous  membrnucs  may  also  become  pigmented.    That 


>  Ocrhardt's  Hiindb.  d.  Kinderkr.,  1878,  iv.  8,  499. 
»  Lelirli.  d.  Kiodurkr.,  1881,  580.     Writers  mentioned. 

•  Baginsky,  Lehrb.  d.  Kinderkr.,  1887,  769. 

•  Wien.  Med.  Wochon«-hr.,  1887. 

•  Med.  Oboz.  Moskov.,  1886,  in  Ann.  Univ.  Med.  Sci.,  1888,  i.  474. 
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of  the  mouUi  may  exhibit  scattered  jjatches  of  a  very  dark  color  upon  the 
under  surface  of  the  tongiu',  on  (he  jwlate,  and  on  the  gums  and  the  inside 
of  the  cheeks  and  lijw.  The  vagina  may  1^  very  deeply  didcx>hjred.  The 
coojuQctive  are  rarely  aifetTted.  Tlie  hair,  scalp,  soles  of  the  feet,  nails, 
And  iwliiis  of  the  hands  are  generally  iininvolved.  In  the  case  of  a  child 
of  three  years  reportwl  hy  Pitman,'  tiie  body  was  covered  with  a  consider- 
able growth  of  black  hairs. 

Emaciation  is  not  a  characteristic  of  Addison's  disease,  tliough  it  may 
occur.    Anaimia,  too,  is  not  a  symptom   of  it,'  as  even  in  advanw-d  csj.ses 
the  li|)s  and  gums  are  not  bloodless,  and  the  common  symptiinis  of  auas 
mia  uut  oflen  witnessed.     The  blood  is  often  rich  in  red  rarpus^Jes,  and 
there  is  no  increase  of  leucocytes.'     The  feebleness  of  the  circnlation  is  ro- 
markaWe.     The  pidse  is  weak,  small,  accelerated,  thready,  and  olUui  almost 
imiKTi'eptible.     The  apex-l>eat  of  the  heart  is  weak  ;  murmurs  are  gener- 
ally altsent.     The  respiration  is  slightly  accelerated,  but  not  generally  lu- 
U'rferid  with   in  otiier  respects  uuless   com[)licatiou3  arise.     Attacks  of 
drspooea  are  sometimes  observed.     The  temperature  is  normal,  or  very 
ftrqiieutly  subnormal,  except  in  the  very  acute  cases,  in  which  there  nuiy 
l»e  hij^h  fever.     Digestive  disturl)an<^ea  are  characteristic  of  the  atl'ectiou, 
*Dd  usually  apjjcar  early  in  children.     They  cxjnsist  in  loss  of  ap[K;tite, 
Vomiting  or   nausea,  eructations,  tanlialgic   attacks,  annoying   hiccough, 
*-ik1,  on  the  part  of  the  Iwwcls,  alHlomiiial  tenderness  and  cmistiiKifion  or 
obstinate  and  not  iufrefjucntly  fatal  diarrhcea.     Tlie  urine  is  u.sually  jwle 
**-iiii  free  from  albumen.     Ar.'cording  to  Gerhanit,  there  may  be  polyuria. 
X^he  amount  of  urea  may  be  greatly  reduced,  and  (hat  of  indicau  increased, 
^nd  in  one  case  Thtidiehim)   found  the  amount  of  nromelaniu  much  less 
t  lian  normal.*     Gerlmrdt  and  Reichardt*  discovered  traces  of  taurocholic 
^a-cid  au<l  large  amuuuts  of  fatty  acids  in  the  urine.     In  a  ca.«e  n'|Mjrted 
t>v  Xothnagel,  and  which  I  had  the  opportunity  of  examining,  the  fatal 
^Sliding  came  on  sudilculy,  with  mental  excitement,  delirium,  and  finally 
^soma ;  a  very  large  amount  of  acetone  apjx^ring  in  the  urine  at  the  same 

The  most  characteristic  and  constantly  present  symptoms  of  Addison's 
ciiiiease  are  tliose  of  the  ner\ous  sy-stem.  Chief  of  these  is  the  great  as- 
tlieuia, — the  oomjdete  prostration  lM>tfi  of  mind  and  of  body,  without  any 
other  cause  timn  a  lack  of  nervous  energy.  The  jirostration  finally  U'comcs 
***  extreme  that  the  patient  cannot  sit  upright,  the  voice  becomes  weak,  and 
the  limlxs  tremble  when  raised. 

Among  other  nervous  symptoms  may  be  mentioned  tlie  frequent  and 


i*  Lancet.  18C5,  i.  176. 
*  \Vilk»,  lUynoldi's  System  of  Medicine,  1879,  v. 
^»neric«n  Aiilhors,  1885,  iii. 
'  (Jrwnhow,  "On  Addixm's  Difcase." 
♦  Osier,  lixs.  cit 
*  Eichhorst,  Spec.  P«lb.  u.  Thenip.,  1886,  it.  622. 
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sometimes  early  oocurrenw;  of  jMiin  in  different  parts  of  the  Ixjdy ;  as  head- 
aelic,  and  jMiin  in  tlie  bacl<  and  alKlomcii  and  in  the  limits.  The  pain  iu  the 
joints  may  simulate  that  of  riieuinatisni.  Tenderness  on  pressure  iu  the 
litmlxir  region  is  often  noticed,  aud  is  probably  due  in  many  cases  to  tho 
formation  of  abst-esses  in  front  of  the  spinal  eolumn.  Pain  would  apjK-ar 
to  be  a  little  less  constant  synjptum  in  children,  us  Monti  fouud  it  in  only 
three  of  tlie  eleven  cases  analyzed  by  him. 

As  the  disease  advances  the  intelligence  grows  didl,  the  memory  weak, 
and  sleepiness  or  delirium  may  be  observed.  Attacks  of  fainting,  dizziness, 
dyspnoea,  or  palpitation  liecome  more  frequent,  and  are  evidently  due  to  the 
neiTous  disturbance  rather  than  to  anaemia.  Maniaciil  attacks  have  been 
witnessed.  Coma  or  convulsions  may  sMj)ervene  and  jierhaps  produce  the 
sudden  death  of  the  patient,  (."hildrcn  are  jwrtiunlarly  liable  to  exhibit 
convulsions  of  varj-inj;  inteusity,  from  slijrht  twitching  of  the  muscles  to 
well-marketl  epileptoid  convulsions.  Gerliardt  states  that  two-fifths  of  the 
cases  collated  by  liim  sufl'crcd  from  convulsions. 

Pathological  Anatomy. — The  fatty  tissue  of  the  btxly  is  not  materially 
diminished  in  amount ;  tlic  miisclos  are  nut  ])ale.  The  skin  presents  the 
dark  discoloration  (lescTibe<l.  On  microscopical  examination  there  is  found 
an  increase  of  the  pigment  in  the  deeper  layers  of  the  cells  of  the  rete,  and, 
in  wcll-marki'd  cases,  in  the  papillary  layer  of  the  cutis  and  even  in  the  cou- 
nective-tissuc  tvUs.  It  does  not  tliffer  iu  nature  aud  arrangement  from  tlie 
pigment  seen  in  the  skin  of  the  negro. 

The  most  interesting  piuhoiogical  change  is  that  occurring  in  the  supra- 
renal bodies.  By  far  the  most  c(vnstaiit  lesion  presented  by  them  is  a  fibrxj- 
cascous  condition.  They  arc  much  lai"ger  than  normal,  hard  on  section, 
irr^ular  and  ofleu  nodular  in  shape,  and  fa'tpiently  adherent  to  snrrouad- 
ing  structures.  The  normal  tis.suu  of  the  glaml  is  replaced  by  a  firm,  s^imc- 
what  translucent,  honiogcneons  substance,  in  which  are  cmUildeil  yellowisii 
or  grayish,  cheesy  nodules  of  the  size  of  a  pea  or  lai-ger.  These  masses  may 
either  be  transformed  into  calcareous  ntKlides  or  may  undergo  softening  and 
form  pus.  In  t!ic  early  stages  of  the  disease  the  tissue  of  the  gland  is, 
acconling  to  Wilks,  nearly  or  entirely  replaced  by  the  homogeneous  sub- 
stance rcfcmxl  to.  Tho  cheesy  foci  develop  l.nter,  and  in  advanced  stagea 
may  completely  substitute  the  homogeneous  material  firet  dejKoited. 

Microscopical  examination  shows  the  translucent  sul>stancc  to  be  eom- 
posetl  of  fibrous  tissue,  either  in  a  young  or  a  more  advanced  cunditioo. 
Tile  yellow  nodules  consist  of  masses  of  detritus.  When  degeneration  hn< 
not  become  complete  in  them,  they  exhibit  a  growtii  of  small  cells  coutaiiiKl 
in  a  delicate  reticulum.  Giant  cells  are  sometimes  present  The  lesions  aru 
very  similar  to  IcK-al  tubercular  aflTectlons.  Tulx-rcular  bacilli  have  been 
found  in  many  cases,  but  not  discovered  in  proltably  as  many  otlier*. 

The  fibro-caseous  change  is  not,  however,  the  only  one  which  has  been 

found  in  Addison's  disease.     Carcinoma  has  occumn;!  in  rare  instances,  and 

,jproduccd  the  symptoms  of  the  aflectiou.     This  is  said  to  have 
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in  the  child  of  three  years  reoordwl  by  Pitman.'  Sarcoma  of  the  siiprarenals 
with  tlie  symptoms  of  Addisou'a  dist-ase  iiiis  beeu  reported.  Simple  atro- 
phy of  the  capsuka  has  also  Ix-en  prcscut  in  this  disease,  as  have  amyloid 
degeneration,  interstitial  hemorrhages,  <ir  guumiata  in  them. 

The  condition  of  the  alxlominal  symfrntlietic  is  a  matter  of  great  imjior- 
tonoe.  The  semilunar  ganglia  have  exhibited  a  hyperphisia  of  the  connec- 
tive tissue  in  a  numlx-'r  of  eases,  with  degcneratiou  and  pigmentation  of  the 
nen'^-cells.  The  nerves  loading  from  the  ganglia  have  been  found  de- 
generated in  some  cases,  and  in  others  normal.  Jiirgeus'  claims  that  a 
gray  dt^eneration  of  the  si^lanehnie  is  present  in  a  large  proportion  of  the 
ans,  whether  or  not  tlierc  has  been  disease  of  the  capsules. 

Of  the  other  oi^ns  of  the  Ixjdy  Uie  heart  has  iM-en  found  very  small  in 
some  instances,  and  its  muscle  degeiieratetl  to  some  extent.  The  s]»leen  and 
thymus  gland  are  sometimes  enlarged.  The  lymphoid  elements  of  the  in- 
tetine,  as  seen  in  the  solitary  glands  and  in  Peyer's  plafpies,  aa'  very  eom- 
monly  swollen,  and  ul<«r9  in  the  ileum  may  be  present,  and  the  Ivinpliatic 
glands  of  the  rctri>-peritoueuni  and  the  mesentery  may  also  be  swollen  and 
IwrliajM  ehocsy.  Lymphoid  deposits  have  been  ol>8erved  in  tlie  stomach. 
The  lungs  are  tubercular  in  a  lai-ge  number  of  cases,  and  the  bronchial 
glands  cheesy. 

Pathology. — As  we  do  not  know  the  function  of  the  suprarenal  bo<lies, 
we  cannot  well  undei-stand  the  pathology  of  A<kIisou's  disea-se.  Osier 
gives  a  lucid  e.\jX)sition  of  the  chief  of  tlie  diil'ereut  the<jries  which  have 
been  suggested.     These  are — 

1st  The  view  of  Addison, — that  the  disease  is  directly  dependent  on  a 

^^  <lcstmction  of  the  caj«ules  and  the  eonseijuent  cessation  of  their  functions. 

^B^ooording  to  this  view,  the  pigment  accumulates  in  the  bhxid,  it  l)eing  the 

/unction  of  the  glands  to  destroy  a  substance  in  the  blood  whixli  is  readily 

<»nverte«l  into  pigment.     Taylor'  In-'lieves  that  the  pigmentation  is  induced 

•>y  tlie  destruction  of  the  eortiail  portion  of  the  gland,  and  the  nei-x-ous 

^lyroptoms  by  the  involvement  of  the  central  jwrtion,  as  this  is  in  such  close 

.delation  with  the  nerve-st  met  ores.     The  objection  to  this  theory  is  that  i-ascs 

I     ^Kre  reported  in  which  tiie  suprarenal  luxlies  exhibit  no  change,  and  that 

^t^moval  or  destruction  of  tlie  bodies  in  animals  is  not  followed  by  the 

^aymptoms  of  the  disease. 

2d.  The  l>elief  that  the  disonler  is  an  affection  of  the  aVKlominal  sympa- 
I  ■^Lietic,  induced  usually  by  disease  of  the  suprarenal  Ixidies,  but  also  by  other 
j  ^*Jfections.  This  theory  is  awepted  by  probably  the  majority  of  w'riters, 
I  ^*nd  would  seem  to  explain  the  symptoms  Iwtter  than  any  other.  While 
j  ^liere  are  many  arguments  in  its  favor,  there  are  certain  powerful  obje<'tion8 
"•<»  it     It  is,  namely,  uncertain  what  the  (Jianges  in  the  sympathetic  ganglia 


'  Lancet,  IWSo,  i.  176. 

>  Deutsche  Med.  ZoitunR,  May  10,  1868. 

■  New  York  Medical  Juumkl,  I8&6. 
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and  nerves  are  !n  nmny  cases ;  and  in  others  it  seems  quite  positive  that  no 
Iiath<ilotri«il  ohaiif^ps  at  all  existed  in  them.  It  is  also  difficult  to  under- 
stand wliy  the  svuiplonifj  of  Addison's  disease  are  not  produced  in  the  many 
iustanec's  iu  wliich  the  seniihinar  ganglia  are  very  greatly  implicatc<1  by  other 
aff(H;ti(iiis  than  disease  of  the  snprarenal  bodies.  Thus,  in  aneurism  of  the 
abdumiuul  aorta  and  retro-jxritoncal  canc«r  no  bronzing  of  the  skin  is,  as 
a  rule,  observed. 

3d.  The  view,  for  which  there  is  no  good  support,  that  the  disease  is  due 
to  some  jxjisonous  agent  intnxhiced  from  without,  or  the  ri'sult  of  imperfect 
mctaliolism. 

4th.  A  theory  allied  to  the  first, — that  the  blood  is  gradually  poisoned 
by  the  retention  of  some  material  tlie  destruction  or  alteration  of  wliich  it 
is  tlie  fiincti<»u  of  the  suprarenal  bcxlic-s  to  effect.  From  tJiis  point  of  view 
the  disease  is  analogous  to  chronic  uncmia. 

In  any  ease  it  does  not  s«'em  justiHahle  to  assume,  as  Wilks  and  others 
have  done,  that  that  only  can  Iw  called  .•\ddis4)n's  disease  in  which  the 
degeneration  of  tlie  ghuids  is  of  a  filjro-cascons  nature.  Rather  is  the 
aflection  not  a  definite  anal<>nii<'al  dis<'ase  so  much  as  a  jK'cnliar  aggregation 
of  eyniijtoms.'  If  it  dejx'uds  stdely  on  a  lesion  of  the  suprarenal  bodies, 
this  lesion  might  well  Ix;  of  any  nature  which  would  accomjdish  their  de- 
struction. If,  on  the  other  hand,  it  is  due  to  a  distnrljance  of  the  function 
of  the  alxlominal  sympathetic,  there  would  sccni  to  \>e  no  reason  why  this 
must  dc|)cn(l  on  a  lesion  of  tlie  siqiraiTnai  iMidics  alone. 

Complications  and  Sequelse. — The  only  one  deserving  of  notice  is 
tulierculosia  of  various  orgjins,  which  is  of  very  common  oocurrenoe.  Op- 
jieiilieim  '  rejiorts  a  case  complicatwl  by  exoiihthalniic  goitre. 

Proemosis  ;  Course ;  Duration. — The  prognosis  is  absolutely  unfavor- 
able, if  the  diagnosis  of  the  distsise  has  been  wirrectly  made.  Gull*  and 
Finney*  rejwrt  cases  of  recovery.  The  course  of  the  disease  is  onward 
until  life  is  terminated  slowly  and  quietly  by  the  asthenia.  Sometimes  con-  I 
vulsions,  svncope,  coma,  or  diarrho-a  cut  the  aflection  short.  Tulxrcular 
complications  are  very  seldom  the  cause  of  death.  The  duration  of  the 
disease  is  very  variable.  The  course  may  be  very  acute  and  resemble  that 
of  typhoid  fever  to  some  extent.  In  such  cases  the  affection  begins  with 
high  fever,  vomiting,  diarrlirra,  and  excessive  prostration,  which  rapidly 
grow  worse  until  death  otvurs  in  a  few  weeks  or  months.  In  other  (.rases 
this  rapid  course  may  cliango  into  a  more  chronic  one,  and  in  still  others  it 
may  lie  chronic  from  the  Ix'giuning.  and  the  patient  live  for  several  years. 
Temp<irary  remissinns  occur  and  last  some  ninnths,  during  which  time  there 
is  either  improvement  or  ccsssition  in  the  progress  of  the  symptoms. 

DiagrnoBis. — The  diagnosis  is  easy  if  there  be  prestnit  the  combination 


'  Slnimpcll,  Spec.  Pnth.  u.  Tliornp.,  1880,  ii.  90. 
'  Dfutfche  MwJ.  Zeitung,  IX"conil>cr  29,  1883. 

•  Trunsaoti»nB  of  the  IiUematiotiBl  Mediciil  Congress,  1881,  ii.  76. 

*  Dublin  Juurnal  of  Medicnl  Science,  1882,  Ixxiii.  293. 
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of  the  nervous  symptoms  with  the  coloration  of  the  skin.  Pigmentation  of 
flie  skin  alone  is  not,  however,  a  diagnostic  symptom.  It  may  be  quite 
deep  and  intense  in  alxlominal  growths,  but  is  not  usually  so  uniform  as 
id  Addison's  disease.  lu  tubcrcutiir  peritonitis,  however,  it  nay  be  very 
markeil.'  In  he|)atic  disesises  sjxtts  of  pigment  are  often  seen  alwut  the 
/ace.  A  widc-spri'ad  j)igmentati(>u  lias  been  rejiortrtl  in  iktsous  suflcring 
fVom  melanotic  growths,  and  miglit  render  a  diagiimis  unoertaiu.' 

Tlie  pigmentation  of  pregnancy  and  of  uterine  disease  does  not,  of  course, 
oonjc  into  consideration  in  a  work  of  this  nature.  In  jwrsoiis  of  nneieauly 
Habits  the  irritation  of  pwlieuli  may  cause  a  pigmentation  resembling  that  of 
-A-ddison's  disease,  but  the  pres<>inx!  of  tlie  parasites  or  of  the  scratches  and 
t.lie  white  cicatrices  should  make  the  diagnosis  jilain.  Argyria  is  known 
l>y  the  history;  intense  icterus  by  the  conditinu  of  the  conjunctivae  ;  cyano- 
sis i)y  the  disap|>earancc  of  the  color  on  pressure. 

Treatment. — Treatment,  except  that  directed  to  the  symptoms,  is  use- 
less.    Aljsohite  rest  is  to  be  cnjiiiued,  to  avoid  tlie  danger  of  syncope.    The 
best  of  food  and  the  employment  of  stimidants  are  iudi«it«l  to  sui>j>ort 
strength,  and  tonic  drugs  may  be  given  for  the  same  purpose.     Dtarriioja 
and  vomiting  need  treatment  a]>[tropriate  to  them.     Arsenic,  strychnine, 
iron,  cod-liver  oil,  phosphorus,  (piiuiue,  have  all  Ijeen  recommended,  and 
may  accomplish  teni[>oniry  gocxl.     Morphine  will  be  needed  in  some  ca-ses. 
Stituig  purgative  medication  should  never  he  given  to  relieve  constijMJtion, 
as  tlieiv  is  danger  of  collapse  following.    Gralvanism,  counter-irritation,  and 
the  administration  of  ioditle  of  potassium  or  syrup  of  the  iodide  of  iron 
ought  to  be  tried. 


INFECTIOUS  H^MOGLOBIN^MIA  OF  THE 
NEWLY-BORN. 

Synonymes. — Epidemic    htemoglobiniu-ia  of   the    new-bom   (Birch- 

Hirs'lifehl),  Acute  htemitglobiniBUiia  uf  the  new-born  (Hirst),  Cyanosis 
afcbrilis  icterica  jwrniciosa  cum  hainioglobinuria  (Winckcl),  Epidemic 
hemoglobinuria  with  icterus  in  the  new-born  (Riinge),  Maladic  briuizC'C 
h^matique  dfs  nouvcau-nC-s  (Laroyenue  and  Ciiarrin),  Tubulh6niatie  rC'nale 
(Parrot),  Maladie  bronz<ie  h^^maturiijue  des  uouveau-ues  (Bar  and  tJrand'- 
Jiorame),  Winckel's  disease. 

Definition. — An  acute  and  usually  epidemic  affection  of  the  blood, 
^developing  in  the  newly-born,  characterized  by  cyauoeis,  icterus,  and  ha;mo- 


•  Oiler,  Syntcm  of  Medicine  by  American  Authors,  1885,  iii. ;  Moasey,  £tude  nur  la 
^gment.  de  la  Fuocdans  In  Talwrr.  aMotnin.,  1879. 

«  Wngnpr,  Archiv  d.  Hcilkunde,  1804,  v.  280;  Lcgg,  Tniiu.  P»th.  Soc.  London, 
3884,  zxxv.  367. 
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glublnuria,  running  a  rapid  course  and  ending  i'atally  in  almost  every 
instaiKM?. 

History. — In  1871,  Pollack'  gave  a  brief  report  of  twelve  sponulic 
cases  wliicii  lie  had  observed  within  the  year,  and  which  would  apjK-ar  very 
prolmblj  to  lie  instances  of  tiic  disease  under  consideration,  though  none  of 
tljeni  are  individually  descrilx-d. 

In  1873,  Laroyunne*  described  an  epidemic  of  the  disease  which  oc- 
curred in  the  Maternity  Hospital  at  Lyons,  and  in  which  fourteen  infants 
were  attacked ;  and  his  i>upil,  Cliarrin,  later  made  the  atTwtion  the  subject 
of  a  thesis.'  Very  siiortly  ufler  Laroyenue,  Parrot*  rejwrtctl  two  cases 
seen  by  hiiu  not  occurring  at  the  same  time.  Two  years  afterwanls,  in 
1875,  Bigclow*gave  an  act-oiuit  of  an  epidemic  swmi  in  tlie  Boston  Lying- 
in  Hospital,  in  which  ten  iniimts  were  aflected.  In  1877,  Ilcrz*  published 
two  cases  which  he  denominated  "  acute  fatty  degeneration  of  the  new-bom," 
but  which  appear  to  be  doubtless  instances  of  the  disease  now  under  con- 
sideration. 

By  far  tlie  fullest  description  of  the  malady  is  that  of  Winckel,'  in 
1879.  Twenty-four  children  in  the  Dresden  Maternity  Hospital  were  at- 
tacked by  it  in  the  course  of  little  more  than  one  month.  He  called  it  a 
"hitherto  undcscribwl  eu<Itn]ic  disease  of  the  newly-born  ;"  and  it  is  proba- 
bly on  this  account  that  the  disorder  has  usually  and  unjustly  gone  by  his 
name.  Some  additional  remarks  on  i(s  patiioU)gir-al  anatomy,  Ijased  on  some 
of  these  cases,  were  afterwaiils  published  by  Birch-Hirsihfeld,' 

Epstein'  states  that  he  has  observed  cases  in  the  Prague  Foundling 
Hospital  similar  to  those  dcscrilKKl  by  Winckel.  Baginsky  "  says  tliat  he 
has  seen  a  typiail  example  of  the  disease,  but  I  have  not  been  able  to  liud 
any  further  description  of  it.  Sandner  "  gave  a  careful  description  of  a 
case  seen  by  him  in  1886,  and  Bar  and  (inuid'homme'*  and  Strelitz"  each 
reporteil  one  seen  in  the  year  1889,  and  Hiret  "  one  in  1890. 

Etiology. — The  cause  of  the  disease  is  very  obscure.  No  condition  of 
the  mother  is  recorded  wiiich  could  have  produced  tlie  disease  in  any  of  the 
cases.     The  only  possible,  though  altogether  improbable,  exception  is  in  the 


>  Wien.  Med.  Pros»o,  April  80,  1871,  457. 

'  Congrds  p<iur  rAvancemcnt  des  Sciences,  3e  S««ion,  Lyon,  1S78,  877. 

•  These  de  Paris  ;  Rev.  de«  Sciencee  Med.,  1874,  229. 

•  Areli.  dp  Phy»i»lof;ie,  September,  1873,  v.  612. 

•  Boston  MedicHl  and  Surgical  Journal,  March  11,  1875,  277. 

•  Oesterreioh.  .lahrbuoh  f.  Padiiitrilt,  1877,  viii.  189. 

'  Doutache  Med.  Wucheiuchr.,  1879,  808,  819,  415,  481,  446. 

•  Ibid.,  1879,  468. 

»  Prager  Mwl.  W()<hen.«<hr.,  1879,  848. 

«>  Lehrb.  f.  Kinderkr..  1887,  54. 

"  Munch.  Med.  Wothennchr.,  June  16,  1886,  418. 

"  Jour,  dc  Med.  dc  Paris,  June  9,  1889,  861. 

"  Arch,  r  KinderiK'ilk..  1889,  xi.  11. 

"  Univ.  Med.  Magazine,  Miinh,  1890,  286. 
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two  OBMS  of  Herz's,  in  wliioli  the  fact  is  to  be  noticed  that  both  were 
children  of  the  same  parents. 

Oulv  one  of  Winckel's  twenty-four  cas«?8  was  U>ni  with  instruments; 
fifteen  of  the  cuses  were  fed  only  on  the  breast-niilli ;  tiie  possibility  of 
poisoning  having  taken  plaee  was  excluded  by  the  careful  chemical  exam- 
inatioD  of  the  organs;  and  the  children  were  not  in  any  way  exposed  to 
wild.  The  same  total  al)Soncc  of  discoveralile  cause  existi-*!  in  the  cases  of 
Larovenne  and  Charrin's.  The  influence  of  extremes  of  cold  and  heat  in 
producing  ha>nioj;li>binuria  has  l)een  shown  l)y  Ponfick,'  and  two  of  the 
CHn  reported  illustrate  a  possible  wjuuectioii  between  these  factors  and  the 
disMse, — the  patient  of  Strelitz's,  namely,  had  the  operation  of  ritual  cir- 
cumcision performed  in  a  quite  cold  room,  and  Hirst's  case  Imd  suffered 
«\'enil  burns  on  the  legs  and  butt(K-ks  from  the  too  close  aijjdicatiou  of  hot- 
wUer  cans  shortly  after  birth.  There  is  reas43n  to  l)elieve,  however,  that  in 
both  instances  other  causes  were  more  probably  active. 

The  diai-ase  attacks  the  vigorf)Us  as  rciulily  as  the  feeble  child.  In  Pol- 
Ittk's  rather  doubtful  cases  severe  intestinal  catarrh  preceded  the  discharge 
of  bloody  urine.  In  very  few  instances  could  the  existence  of  any  focus 
be  discovered  from  which  the  alisorption  of  s<>ptic  matter  could  have  tiikcn 
plaoe.  The  wound  on  the  jjenis  of  Strelitz's  case  was  jwrfcctly  free  from 
pus.  In  nine  of  Bigdow's  patients  there  was  a  diphtheritic  inflammation 
iif  the  mucous  surfaces,  which  dcvelojuMl,  as  a  rule,  on  the  same  day  with 
tlie  discoloration  of  the  skin,  and  can  hardly  be  said  to  have  dearly  stood 
in  any  causal  relation  to  the  cyanotic  disca«c.  The  same  statement  applies 
•<•  Uic  appearance,  in  Parrot's  cases,  of  "  mufjud"  on  the  buciail  mucous 
membrane  some  days  after  the  symptoms  of  the  disease  had  aftprared. 
There  is  no  record  of  the  existenro  of  any  septic  process  in  the  umbilical 
wnund  in  any  instant*,  unless  it  bo  in  one  of  the  cases  of  Bigelow's,  and 
•here  is  no  evidence  that  this  antedated  tlie  ap])camncc  of  the  chnractoristic 
•ynptonw.  In  both  of  Herz's  cases,  however,  a  diphtheritic  deposit  appeared 
*"!  the  {talatc  some  days  Iwfore  the  constitutional  .symjitoms  dovelojied. 

BTrnptoms. — The  Hist^ase  l)cgins  in  most  nises  with  a  very  marked 
"<'gT¥c  of  restlcHsncss,  a  refusal  of  the  child  to  nurse,  and  a  wide-spread 
9>'»DQtic  discoloration  of  the  skin,  comliincd  with  a  more  or  less  icteric  hue. 
^o  other  cases  apathy  replaces  the  restlessness,  and  in  some  instances  con- 
^''Isions  are  among  the  etirliest  symptoms.  Tlie  skin  is  usually  cool,  but 
^^^y  be  hot ;  the  pulse  and  respiration  are  often  accelerattxl.  Urine  of 
*  <lark  and  often  ttoffee  color  is  voided,  atifl  makes  a  brown  or  greenish 
^'^in  on  the  diajiers.  .Xs  the  disi^sc  advances,  the  discoturation  of  the  skin 
"^oomes  extreme,  convulsive  movements  of  some  sort  are  liable  to  appear, 
^'id  the  child  dies  in  a  few  hours  or  days  with  convulsions  and  in  collapse. 
The  ago  at  which  the  symptoms  first  ap])ear  is  subject  to  some  variation, 
■"'gelow  gives  the  average  ago  at  about  eight  days.     Winckel  says  the  dis- 


*  Verhnndl.  d.  Congr.  f.  innere  Med.,  1888. 
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ease  develops  at  alx>ut  the  foui'th  day  of  life,  though  in  one  of  his  cases  it 
bogan  1)11  the  first  day,  and  in  one  on  the  twelfth,  Pollaj-k  states  that  all  of 
his  twelve  i-ases  developed  within  the  first  six  weeks  of  life.  The  syniptiniis 
in  Strelitz's  patient  did  not  show  themselves  until  the  ninth  or  tenth  dav, 
and  the  diseuloration  of  the  skin  in  one  of  Herz's  cases  not  until  tbc 
eleventh  day  and  in  one  of  ParnU's  cases  not  until  the  twelfth  day, 

IjCiokiup;  at  the  symptoms  more  in  detail,  the  jieeuliar  tint  of  the  skill  is 
very  striking,  that  of  the  visible  mucous  nierabraues  being  somewhat  of  the 
same  sort.  It  has  been  variously  described  as  violet  (Laroyenne),  olive- 
gi-eeu  or  like  the  color  of  a  bruise  (Pollack),  color  of  old  copjwr  or  oiivr- 
bronze  (Bar  and  Grand'homme),  bluish  (Wiuckel),  brownish  bUck  (ikmi- 
iht),  bronze  or  a  mixture  of  yellow  and  violet  (Parrot),  brownish  green 
(Ilirst),  etc.  Tliese  ditfcrences  clcarl}'  depend  ujmhi  the  varying  proportions 
of  cyanosis  and  of  icterus  present.  The  cyanosis  is  probably  nearly  always 
the  predominant  fixture. 

F2(jitally  importaut  with  the  discoloration  of  the  skin  is  the  altered  ron- 
ditiou  of  the  urine.     Its  color  varies  from   pale  brown  to  that  of  coffiiv- 
grounds.     This  alteration  was  clearly  shown  in  the  cases  of  Winekel's, 
Hirst's,  and  Epstein's  to  Ijc  due  not  to  the  actual  presence  of  blood  iutlic 
urine,  but  to  its  libei-ated  coloring-matter,  either  as  ha;moglobin  or  some 
modification  of  it,  since  no  or  but  few  red  blood-cells  were  found.    In 
Parrot's  cases  it  would  set'tn  that  there  had  been  some  degree,  at  least,  of 
ha;maturia,  and  tiie  same  remark  applies  to  the  eases  of  Pollack's.     Hwma- 
turia  is  ascribed  to  Bigelow's  and  Herz's  cases,  while  Sandner  describes  tl>e 
urine  in  his  cast;  as  tiiat  of  luemoglobiniiria,  though   no  niierf)scopical  or 
chemical  examination  was  rejiorted  in  any  of  tliem.     Strelitz  s{)eaks  of  tbe 
violet-brown  stain  made  by  the  urine  on  the  diapers,  and  Bar  and  Grand'- 
homme of  the  dark-brown  eokirati<in  jutxhuwl  in  the  same  way,  but  in 
neither  case  was  an  examination  of  the  urine  made.     Winckel  rcjwrts  some 
allnH7)cn,  renal  e])itlu'li(nn,  and  brownish  granular  casts.     Pollack  found  a 
small  amount  of  albumen,  renal  epithelium,  blood-cells,  and  casts  filkxl  with 
blood-cells.     Epstein  reports  much  albtniieii,  and  epithelium  and  epithelial 
casts  containing  iuematoidin  crystals.     Both  Winckel  and  Epstein  observwl 
the  presence  of  micrococci  in  the  urine.    The  urine  in  Hirst's  case  contained  I 
albumen  and  some  sltells  of  corpuscles.     Parrot  found  brownish  gntnultw  and 
the  debris  of  corpuscles.     No  bile  was  present  in  the  urine  in  tbe  cases  of 
Winekel's,  and  no  other  oljsen'er  refers  to  this  matter.    The  urine  in  Herz's  I 
and  Winekel's  (-ascs  was  vfiidud  frequently,  and  in  the  latter  instance  in 
snudi  (piantitics  and  with  straining  efforts.     In  one  of  Parrot's  cases  but - 
small  anunnits  of  urine  are  said  to  have  been  j)as.sed.  f 

The  nervous  symptoms  of  the  disease  are  of  interest.     Very  frequently 
among  the  early  symptoms  is  a  peculiar  irritability  and  restles.sncss.     Pol- 
lack i-alls  attention  to  this,  and  it  was  noticed  also  in  the  cases  of  Winekel's,] 
Strelitz's,  and  Bar  and  Grand'horame's.    Convulsions  of  an  epileptoid  natural 
occurred  frequently  in  one  of  Parrot's  cases  during  eleven  days  before  the] 


DISEASES  OF  THE   BLOOD. 


831 


affection  of  the  skin  and  of  the  urine  appeared  on  the  twelfth  day  of  life. 
These  were  probably  entirely  iiidtpeudent  of  it,  Convulsive  movements 
»re  very  ctmimonly  present  in  the  coui-se  of  tlie  disease,  as  seen  in  the  ex- 
tremities, as  twitchings  and  trembling  of  the  eye-museles,  rolling  of  the  eyes, 
strabismus,  and  finally  as  general  wmvulsions  (Winckel).  Strelitz  i-eports 
the  presence  of  trismus  in  his  jwtient,  Sauduer  observed  ajiathy  at  the 
U'ginning  of  the  disMise,  ehaugiug  later  into  soninolenee.  Wiiiekel  refei-s 
to  the  evident  somnolence  and  stupid  condition  seen  in  several  cases.  Par- 
rot's first  case,  too,  went  into  a  cwniatose  condition  as  the  characteristic 
symptoms  of  the  disease  developed,  a.s  did  one  of  Ilcrz's  |)atieuts.  Sighing 
and  moaning  have  been  notice<l  in  several  instances  (Laroyennc,  Bigelow, 
Wiuckel),  and  Strelitz's  jiatient  occasionally  nttcifd  loud  cries.  Both  of 
Herz's  patients  passed  into  a  state  of  collapse  with  the  sudden  onset  of  the 
disease.  Nervous  symptoms  may,  however,  be  absent  or  slight.  Bigelow 
makes  no  mention  of  any,  and  I>aroyenue  and  Cbarrin  saw  ao  cerebral 
piieaomena  in  any  case. 

Tlie  temperature  varies  in  difTcreiit  cases,  though  it  would  ap])ear  to  be 
usually  normal  or  subnormal.  Winckel  uses  the  word  "  vfehriiui"  in  bis 
detiuitiou  of  the  disease.  Epstein,  on  the  other  hand,  states  that  in  diseases 
of  the  newly-born  frecjuent  an<I  great  variations  in  tcmptiraturc  arc  apt  to 
take  place.  Consequently  the  presence  of  fever  may  be  easily  overhjoked 
in  tills  disease  unless  rot^u-ds  are  taken  at  short  intcr\'als.  In  one  patient 
of  Winckel's  the  tem[K'rature  R-acticd  lGO.-'i°  F.,  but  in  all  the  othci-s  it 
ranged  from  97,5°  to  99.2°  in  the  rectum.  In  one  of  Parrot's  cases  the 
terajK-rature  reached  102°  F.,  hut  fell  to  9.3.2°  some  hours  iK'furc  death  ; 
while  in  the  other  case  the  temperature  was  usually  alxiut  normal,  rising 
only  once  to  100.4°.  In  one  of  Herz's  cases  there  was  decided  lowering 
of  the  temjK'mturc;  in  the  other  it  eqnallw!  104.9°  F.  at  first,  but  was 
much  depresse<l  later.  The  tcm|)cratuix'  of  Hirst's  jiatient  was  normal 
until  the  day  liefore  di«th,  when  it  rcjuhetl  102°  F. ;  and  that  of  Strelitz's 
patient  e<piallc<l  101.2°  on  the  day  lieforc  death.  Other  reporters  of  cases 
make  no  definite  statements  regarding  the  degree  of  temj)erature,  except- 
ing that  I>aroyenne  states  it  to  Ix-  hjwcrcd  several  degrees  in  the  last  hours 
of  lift;.  It  would  thus  appear  that  there  is  a  tendency  in  infections  htemo- 
globiiiteinia  to  a  dp|ircssion  of  tern [x-rat lire,  but  that  some  elevation  of  it 
ia»y  be  present  without  militating  against  the  diagnosis,  as  would  he  the 
did  Winckel's  statement  hold  good. 

Ucgjiixling  the  sym|)toius  a])iiertainiiig  to  the  digestive  apparatus,  one 
«;f  the  most  prominent  is  pruljably  the  partial  or  total  indisposition  or  in- 
ability to  nurse  which  developed  early  in  a  large  numlier  of  cases,  as  in 
thjweof  Bar  and  Orand'homnic's,  Pollack's,  Hirst's,  and  some  of  Bigdnw's. 
In  the  patient  of  Sandncr's  and  in  those  of  Herz's  swallowing  is  dcscriliwl 
OS  difficult  or  impossible.  An  ulceration  of  a  diphtheritic  nature  api^aivd 
on  the  hard  palate  of  both  of  Herz's  cases  soon  after  birth,  and  a  diph- 
theritic inflammation  of  the  mouth  was  present  in  nearly  all  of  Bigelow's 
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jMitioiits.  In  Iwth  of  Parrot's  oases  an  affection  of  the  oral  mucous  raem- 
hrane  was  present  wliidi  is  flp9crib«l  as  thrush  {"  mngxtd  buccal),  but  the 
exact  nature  of  which  remains  a  matter  of  doubt.  Thrush  is  mentioned  in 
three  of  Winckel's  patients,  Ile))eated  vomiting  was  noticed  in  the  patient 
of  Bar  and  Gmiid'homnie's  and  in  a  number  of  Winckel's  ca.ses. 

The  fanal  passages  are  usually  oltercd  in  color  and  incline  towards 
diarrhrpa.  Bigciow  draws  especial  attention  to  this  fwint,  having  ibund 
dark-greenish  and  oftensive  stools  in  eight  of  his  ten  eases.  Fwces  of  this 
same  dark-green  fn^ilor,  sometimes  accompanied  by  mucus,  were  noticed  by 
I>aroyenue  aii<l  Ciiarrin,  Parrot,  Hcrz,  and  Strelitz.  Winckel  descrilxs  the 
passages  as  ochre-yellow  or  brownish,  and  seldom  diarrhreic  The  diar- 
rhcva  j>rec«ling  the  development  of  the  symptoms  in  the  cases  «'p.>rtrtl  by 
Pollack  can  scarcely  be  regarded  as  a  symptom  of  infectious  hiemoglubi- 
Dcemia. 

The  respiration  varies  in  difPerent  eases.  It  has  been  described  as 
accelerated  by  Strelitz,  Sandncr,  and  Herz ;  and  decide<l  dyspna>a  was 
observed  by  Winckel  in  a  numljcr  of  instances,  as  well  as  l>y  Parrot  in 
lx)th  of  his  patients.  On  the  other  hand,  Bar  and  Grand'iiomme  dewribe 
the  respiration  ns  not  increased  in  fitiiuency,  aud  in  one  of  Bigelow'g 
jvatients  it  was  even  slower  tfiun  normal. 

The  pulse  is,  as  a  rule,  little,  if  at  all,  altered.  This  was  the  case  in 
the  patients  of  8andner's,  Bur  and  frrand'homme's,  and  Winckel's,  La- 
royenne,  on  the  other  hand,  descrilx's  it  as  nii)id  in  his  ca.ses,  and  Hern 
found  it  small  aud  impf)ssil)le  to  count  in  one  of  his.  Parrot,  too,  could 
not  count  it  in  the  early  stages  of  the  disease  in  one  instance. 

The  condition  of  the  bliHjd  is  a  matter  of  great  interest.  I^aroyennc 
says  that  it  is  brownish  black  when  drawn  from  the  finger,  with  the  ntimlier 
of  leucocytes  and  the  volume  of  the  red  celk  increased,  and  "granulations" 
present.  Parrot  found  the  numixr  of  erj-throeytes  in  one  of  his  eases  equal- 
ling 1,700,000,  with  a  ratio  to  the  loicocytes  of  48:1.  In  the  other  the 
uuml»cr  of  erythrocytes  was  only  1,140,0(X).  In  the  second  case  the  blotxl 
as  drawn  from  the  finger  was  clear.  In  the  first,  however,  it  was  verj-  dark, 
and  like  pitcli.  The  leueocytes  were  larger  than  normal,  and  very  manv  of 
the  red  cells  greatly  altered  in  shajie  ;  some  being  of  great  size,  some  having 
a  s<irt  of  luideus,  or  l)eing  flattenwl  or  lengthcnetl,  or  shrivelle*!  and  small 
and  containing  a  small  or  large  niimlier  of  granules.  Similar  granules 
were  found  free  in  the  plasma,  either  isolated  or  in  groups.  In  one  of  the 
veins  of  the  kidney  Bigelow  found  the  ratio  of  white  in  red  cells  etjual- 
ling  1  :  20.  Winckel  describes  the  blood  as  syrupy,  dark  brown  or  gray- 
ish brown  in  color,  and  containing  a  decidedly  increased  number  of  white 
l)lo(Ml-ceIls  of  a  larger  size  than  nnrnml,  and  numerous  granules.  Strelitz 
examined  the  blood  from  the  heart  of  his  jwitient  twelve  hours  after  death, 
and  found  it  brown-red  and  with  almost  no  normal  red  cells.  Those  still 
containing  haemoglobin  were  irregularly  shaped,  or  only  in  the  form  of 
fragments  of  corpuscles,  or  apparently  grouped  in  masses.    Moet  noticeaUt 
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iras  the  very  large  number  of  "  slmdows," — the  corpuscles  which  had  loet 
their  htemoglobin.  Cultures  made  from  the  blood  revealed  tiic  presenee  of 
» coccus.  Birch-HirsdifVld  found  cwci  in  the  blood  of  one  of  Winekel's 
cues.  The  number  of  red  blood-cells  in  Hirst's  patient  was  reduced  rapidly 
fmm  5,700,000  to  3,400,000,  or  61  ]ier  cent.,  while  tlic  ha-nioglobin  equalled 
89  jKT  cent., — a  noteworthy  fact,  which  ai>i>eared  to  indicate  tlie  preseuc« 
ipf  free  htemoglobiu  in  the  circulation.  The  ratio  of  white  to  red  cells 
eijualled  1  :13.5.  Poikilocytosis  was  very  markwl.  Culture  ex]i6rinient8 
maJe  with  the  blood  of  this  jiatient  taken  before  dcatii  revealed  a  coccus, 
ibeexm-t  nature  of  which  is  not  yet  determined. 

Of  symptoms  only  exceptionally  observed  may  lie  mentioned  enlarge- 
ment of  tlie  liver  and  spicL-n  (Ilcrz);  numerous  metastatic  abscesses,  with 
di|ilitheritic  inflammation  of  tlic  vulva  (Bigelow) ;  intlanunation  of  tiie  eyes 
(Bigelow) ;  opacity  of  the  cornea  (Parrot) ;  erysipela.s  of  tlie  scalp  (Parrot)  ; 
Icmiemess  in  the  renal  region  (Pollack) ;  alteration  of  the  size  of  tlie  [ni]>il3 
(I'arrr)t,  Sandner) ;  broucliial  rAlcs,  irregular  respiration,  continuous  How  of 
saliva  (Winckel). 

Patboloffical  Anatomy. — The  color  of  the  skin  and  mucous  mem- 
branes persists  after  death,  though  sometimes  it  is  not  so  intense,  and  the 
inUTnal  organs  exhibit  more  or  less  of  an  icteric  color.  The  chief  interest 
centres  on  the  condition  of  the  urinar)-  organs.  Winckel,  Avho  has  made  a 
much  larger  number  of  autopsies  than  any  other  one  observer,  descril)es  the 
kidneys  as  not  enlarged;  and  no  coutnulictory  statements  are  made  except- 
ing by  Pollack,  who  considers  them  larger  than  normal.  The  color  of  the 
orpin  is  variously  stated.  Pollack  descrilKtl  the  cortictd  substance  as  dark 
brtiwn,  while  in  the  pyramids  coukl  be  s<>en  dark  lines,  which  he  consideretl 
to  be  clots,  the  extension  of  large  thrombi  present  in  the  renal  vein.  That 
these  lines  were  true  thrombi  is  not  certain.  Similar  black  lines  have  been 
"■marked  by  Parn>t,  Sandner,  Hii-st,  Bar  and  Grand'hommc,  and  Winckel. 
Stri'litx  considered  it  a  very  characteristic  feature,  and  depicts  it  in  a  litho- 
Snpbic  plate.  Ijaroyenne  dcscril)es  the  kidneys  as  chest niit-coIore<l  ;  Hirst 
Mcj'anoscd,  and  the  cortical  and  medullary  layers  well  sejiarat^'d,  Strelitz 
oyg  they  are  dark  brownish  r«l,  and  that  the  two  pinions  are  not  m'cII 
■I'stlnguishaljlc.  Herz  describes  the  cortex  as  pale,  Sandner  as  dark  red, 
""kI  Wincrkel  as  widened  and  of  a  brown  color.  Parrot  calls  the  kidneys 
l*le  cinnanu)n,  with  rose-<'olored  spots  and  evidences  of  fwi  of  soflciiing; 
lie  pyramids  being  brownish  red  and  exhibiting  the  dark  lines  referred  to, 
b  if)  evident  that  the  only  characteristic  patbologicjil  np|K'urance  in  the 
kitliicy,  discoverable  by  the  naked  eye,  consists  in  the  presence  of  these 
'^•rk  lines. 

txfhymoses  are  often  present  under  the  capsule  or  in  the  cortex  (Herz, 
"  inckel,  Sandner).  Coagula  or  black  or  dark-gi-een  nias,ses  of  considera- 
ble size  are  often  found  in  the  calices,  pelvis,  and  in  the  bladder  (Parrot, 
fiigelow,  Laroyenne,  Herz,  Saudner,  Bar  and  Grand'hommc).  The  descrip- 
tion of  the  microscopical  appearance  of  these  masses  in  the  ditfercut  cases 
Vot.  Ill— M 


834 


DISEASES  OP  THE    BLOOD. 


is  approximately  identical  with  that  given  by  the  different  writers  of  the 
substance  found  within  the  tubules  of  the  kidney.  A  further  account  of 
them  will  therefore  not  be  necessary. 

A  microscopical  examination  of  the  kidney  reveals  the  presence  of 
masses  of  a  yellow  or  a  nearly  black  color  filling  many  of  the  ducts  of  Bel- 
lini and  the  i)lood-vessels,  as  well  as  the  convoluted  tubules  in  some  eases, 
but  sfkloin  involving  the  capsules.  Parrot  described  these  masses  as  with- 
out doubt  made  of  corpuscles,  although  he  admits  that  in  many  tubules  not 
the  slightest  form  could  be  discoveix*d  which  resembled  a  eorjmscle.  In 
some  of  the  tubules,  however,  he  detected  genuine  bl<x)d-casts,  while  the 
veins  in  the  kidney  oould  be  seen  distended  with  corpuscles.  Bigelow  de- 
scTilxs  tiic  sul>stancf  in  tlie  convnluttHl  tubules  and  the  ducts  of  Bellini  as 
a  gray  or  brown  granular  mass  with  uo  trai-e  of  blottd-disks,  and  containing 
granules  of  hrematin.  Herz  speaks  of  coagulated  blood  in  the  tubnles,  but 
gives  uo  details  of  any  microscopictd  examination  of  it.  Bar  and  Grand'- 
homme  state  that  the  convoluted  and  the  straight  tubules  are  tilled  with  a 
finely  granular  exudate  containing  some  deformed  red  globules.  £pstein 
describes  htematoidin  infarcts  in  the  kidney,  and  Winckel,  Strelitz,  Sand- 
ner,  and  Hirst  agree  that  the  granular  matter  is  partly  or  chiefly  made  up 
of  haemoglobin,  coutaiuing  few  or  no  blood-cells.  I  have  treated  sections 
of  the  kidney  from  Hirst's  case  with  potassium  ferrocyanide  and  hydro- 
chloric acid,  in  the  manner  employed  by  Hunter  for  the  recognition  of  iron 
in  jwrnicious  anieniia.  Thus  prepared,  the  cortex  exhibited  numeroua 
brightly-colored  tubules,  the  result  of  the  formation  of  Prussian  blue  out 
of  the  altered  bloiHl-pigment  present.  The  glomeruli  remained  unstained. 
As  hajmoglobiu  will  not  respond  to  this  test  for  iron,  it  would  soem  that  it 
must  have  undergone  sonie  further  change  into  an  altered  blood-pigment. 
Tlie  condition  of  the  renal  epithelium  varies  in  different  cases,  sometimes 
being  entirely  unaffec^ted  (Pollack),  oftener  exhibiting  some  cloudy  swelling" 
and  perhajja  extensive  desriuamatiou  (Herz,  Strelitz,  Hirst,  Saudner)  or 
latty  infiltration  (Winckel).  Micro-organisms  were  present  in  the  kidney 
in  some  eases  (IJigelow,  Winckel,  Strelitz,  Hirst,  Bar  and  Grand'homme), 
Bomctimt«  witliin  the  tulinles,  sometimes  in  tiie  blood-vessels,  sometimM 
scattered  throughout  the  substance  of  the  organ. 

Parrot  descriiws  the  liver  ai  of  normal  color  and  size,  and  Laroycnrae 
states  tliat  it  was  of  a  brown  color  and  on  section  did  not  retldon ;  but  be 
makes  no  fiirtiier  observation  regarding  it.  Bigelow  funnd  it  normal  in  all 
except  one  instance,  and  in  this  there  were  alterations  resembling  those  of 
yellow  atrophy.  Other  observers  who  refer  to  its  condition,  though  men- 
tioning no  6i>ecial  alteration  in  size,  and  though  attributing  different  colon 
to  it,  uniformly  descrilxj  a  microscopic  alteration  of  the  parenehvma,  con- 
sisting of  cloudy  swelling  or  fatty  degeneration  of  varying  intensity.  This 
was  noted  by  Herz,  Winckel,  Sandner,  Strelitz,  and  Hirst  Small  ecehy- 
mosea  under  its  capsule  are  described  by  WinckeL  Sections  of  the  liver, 
Mrhich  I  had  prepared  from  Hirst's  case,  showed  very  decided  d 


4 


DISEASES   OF   THE   BLOOD. 


835 


the  parenchyma,  the  cells  being  verj'  decidedly  granular  and  indistinct,  and 
the  Duclei  for  the  most  j>art  invisible.  Trcatefl  with  ferrtxiyanido  of  jKttash, 
the  liver  exhibited  a  decided  increase  in  the  amount  of  inm,  but  not  l>v  any 
Quaos  BO  great  as  in  pcrniciuus  anteuiia,  nor  was  the  pigment  distributed 
with  the  same  regularity. 

The  spleen  is  rejwrted  as  enlarped, — often  very  greatly  so, — and  as  dark 
oraimoet  black,  Ijy  nearly  all  writers.  Only  Bar  and  (JraDd'homrae  8{)eak 
of  it  18  of  nonnal  size,  though  noticing  the  black  color.  It  is  also  said 
to  1)6  congested  (Hirst),  to  contain  pigment-grannies  (Hirst,  Strelitz),  to  be 
fillwl  with  red  blood-cells  (Sandner),  and  to  exhibit  hemorrhages  (Herz). 
^'umerous  small  groups  of  cocci  were  found  in  it  by  Hirst. 

The  lungs  are  describe^l  as  i>lack  by  Laroyenne,  and  as  black-red  and 
oedematous  by  Sandner.  In  both  of  Parrot's  cases  they  exhibitt'd  points  of 
heptttiaition,  and  in  Hirst's  patient  numerous  infarcts.  Et«hymoses  are 
not  uncommon  on  the  pleura  (Strelitz,  Herz,  Winckel).  Herz  describes  the 
mueous  membranes  of  tlie  respiratory  jxiasages  as  re<ldened.  A  diphtheritic 
deposit  was  found  in  the  larvnx  in  some  of  Bigelow's  cases,  and  enlarge- 
ment of  the  bronchial  glands  by  Winckel. 

Winckfl  says  that  the  heart-muscle  was  fatty  in  most  of  his  cases,  and 
Hiret  bus  confirmed  this  observation  in  his  patient.  Laroyenne  and  Sand- 
ner fuund  respectively  a  chocolate-colored  and  a  dark-red  fluid  in  the  peri- 
oiplial  sac,  while  Herz  describes  it  as  icteric  in  his  case.  Winckel  refers 
k)  the  presence  of  ecchymoses  on  the  pericardium  and  sometimt^  on  the 
endocardium. 

As  regards  the  digestive  apparatus,  Bigelow  found  a  diplitheritic  deposit 
n  the  ojuophagus  in  one  instance.  Swelling,  injection,  and  ecchymoses  of 
the  muoous  membrane  of  the  stomach  and  intestines  are  dc8cril)ed  by 
Winckel,  and  Sandner  also  refers  to  the  ecchymoees  in  the  gastric  mucous 
membrane  and  the  presence  of  a  few  small  Idack  coagula  in  the  cavity  of 
the  stomach.  Winckel  found  the  mesenteric  and  inguinal  glands  enlarged, 
*o<l  patches  of  occhymoses  on  the  peritoneum. 

Among  other  p«>st-mortem  lesions  noticMl  may  be  mentioned  fix-i  of 
*>ficning  in  the  brain,  apjwixiitly  independent  of  the  htemoglobiniemia 
(Parrot),  a  chocolates-colored  cerebro-spinal  fluid  (Ijaroyenne),  and  minute 
"f^hyinoscs  on  the  meninges  of  the  bniin  (Winckel).  Olwtructicm  fif  the 
'•>al  veins  by  clf)ts  is  dcscritxKl  by  Pollat-k  and  Parrot,  and  tlirombo- 
pWebitis  of  the  umbilical  vessels  in  one  instjince  by  Bigelow.  The  latter 
•"•o  noticed  diphtlicritio  membrane  on  the  vulva  in  one  ease. 

Pathology. — In  the  absentx;  of  a  fuller  knowledge  of  the  etiology  of 
"Wdiseaec,  no  positive  conclusions  can  be  drawn  regarfling  its  yiathology. 
Pollack  claimed  that  as  the  result  of  an  exhausting  diarrhroa  thi-omlKtsis 
•^tirrod  in  the  renal  vein,  and  Uiat  this  was  the  inimefliate  cause  of  what 
o*  designated  htematuria.  Parrot,  however,  showwl  that  the  lesions  and 
*ynptomB  were  essentially  different,  since  no  blood  was  present  within  the 
tabiilcs  after  thrombosis,  and  discoloration  of  the  skin  never,  in  bis  experi- 


836 


DISEASES   OF  THE   BliOOD. 


I 


I 


ence,  accompanied  it.  The  possibility  also  exists  of  exposure  to  cold  being 
the  causp  of  hfemoglnbiuiiria  in  Strelitz's  case  ;  and  the  occurrence  of  burus 
in  that  of  Hirst's.  But  the  similarity  of  the  symptoms  and  po6t-mortcm 
lesions  in  all  the  diifci'eat  cases  points  to  a  more  generally  acting  etiological 
factor. 

One  of  the  most  impressive  features  regarding  the  pathoK^y  of  the  dis- 
ease is  the  fiict  tliat  in  the  great  majority  of  cases  it  has  occnrre<l  endcm- 
ically.  This  was  *rii«  in  the  fourteen  cases  reported  by  Laroyenne  aud 
Ciiarrin,  the  ten  of  Bigelow's,  and  the  twenty-four  of  Winekel's.  Facts 
such  as  this  render  it  almost  certain  that  the  malady  is  of  an  infectious 
nature.  The  dev^opment  of  diphtheritic  processes  in  the  cases  of  Hera's 
and  of  Bigelow's,  and  possibly  also  in  those  of  Parrot's,  is  an  additional 
prwif  of  this.  The  nature  of  this  infection  and  the  manner  in  which  the 
child  acquires  it  are  still  matters  fully  unsolved.  In  no  instance  has  the 
motlier  of  the  afiected  children  suffered  fnini  any  septic  puerjH-ral  processes. 

In  almost  every  iustunce,  too,  no  wound  could  1)0  foimd  on  the  child 
whieii  exhibited  any  uuhealthy  condition.  It  is  to  W  rememlK-rwl,  how- 
ever, that  ever)'  child  during  the  first  few  days  of  life  {wsBcasos  an  open 
wound, — the  umbilicnfi, — thrwugh  which  infection  may  be  ao^tiircil,  and  it 
may  be  that  this  can  hap])en  even  when  the  woiuid  shows  no  abnormal 
apijoarance.  In  the  al»enoe  of  infection  by  this  chaDnel,  the  possibility  of 
this  taking  place  l)y  way  of  the  digestive  tract  must  be  taken  into  consider- 
ation. This  is  the  explanation  adopted  by  Winckel  for  the  origin  of  the 
disease  in  his  patients,  and  it  would  seem  that  Pollack's  cases  may  be 
exjilained  in  the  same  way. 

Finally,  the  infwtious  nature  of  the  disease  in  question  is  sustained  by 
the  discovery  by  several  observers  of  micro-organisms  in  various  ]iart6  of 
the  bixly.     These  microlx's  are  certainly  cocci, — e.vcept  in  the  ca.se  of  Bar 
and  Grand'hotnnip's,  in  wiricli  bacilli  were  also  found, — but  whether  patho — ^ 
genie  or  some  septic  form  is  not  yet  known.      Strelitz,  who  has  made  very"^ 
careful  bacteriological  studies  in  his  case,  comes  to  the  conclusion  that  tlie^^ 
mici'obcs  found  by  him  are  to  be  placed  in  the  group  with  the  strcptixNHX'US 
pyogenes.     Smith,  in  studying  Hirst's  case,  concludes  that  the  organism 
is  tiie  streptococcus  pyogenes,  while  Hatch,  in  the  same  case,  expresses  the 
belief  timt,  though  very  similar,  it  is  not  identical  with  it. 

Assuming  that  the  disease  is  infectious,  we  can  readily  understand  its^S 
true  nature, — viz.,  a  rapid  destniction  of  the  red  blood-cells  within  the  ves- 
sels, due  to  the  prescnee  of  the  toxic  agent,  and  prmlucing  hffmoglobina'niia, 
and    the  consequent   hiemoglobinuria,  cyanosis,   icterus,  and   ccchynioscs. 
That  we  have  indeed  to  do  with  hsmoglobiuseraia  was  evident  in  the  cns<>s 
of  Winekel's,  Ejistein's,  and  Hirst's,  and  Strelitz  and  Sanduer  also  nltribute 
the  symptoms  to  ha3moglol)ina?mia ;   and,  though   Bigelow  and   Bar  awl 
Grand'homme  speak  of  htematuria,  yet   their  descriptions  of  the   re 
changes  show  the  truly  lucraoglobinjemic  nature  of  the  affection,     H 
daeations  hematuria,  but  his  observations  are  not  at  all  complete. 
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UllB  of  Pollack's  and  Parrot's  undoubtedly  exhibited  blood-cells  in  the 
orine  and  kidnevs,  and  prolxibly  in  considerable  tjiuiiitity.  Tbe  lil(it«l, 
Wvcver,  was  certaitily  in  a  greatly  a!tei"ed  condition,  and  it  is  excecilingly 
proliable  that  the  abnormal  color  of  the  urine  was  due  in  great  jmrt  to  the 
cxiTftion  of  the  altered  coloring-matter  of  the  corpuscles.  It  is  possible 
that  the  poison  acted  als<j  upon  the  walls  of  the  blotxl-vessels  or  u\)on  the 
ml  hlood-cells  in  such  a  way  that  the  latter  were  able  to  pass  out  of  the 
renal  i^apillaries  in  some  numbers,  while  at  the  same  time  the  majority  were 
ilistroycd  in  the  circnjjition  and  their  coloring-matter  cxcretwl  in  tlie  urine. 
Diagnosis. — Tiie  f|ncstioii  has  been  raiswl  whether  infivtious  htemo- 
globimemia  is  not  identicsU  with  acute  fatty  degeneration  of  the  new-bom, 
described  by  Huhl  in  ISIH  ;  and  the  disea-scsdo,  in  fm-t,  piTsent  many  points 
of  similarity.  In  Duhl's  disi'iise,  however,  the  infants  are  usually  born  in 
an  asphyxiated  condition  witliout  any  adequate  discoverable  cause  for  this, 
and  then  either  die  or  rapidly  develop  the  symptoms  of  that  disca.se.  Hte- 
nogluhinuria  does  not  occur  in  it.  Hemorrhages  from  the  stomach  and 
bowels  and  often  from  tlie  navel,  and  extensive  extrava.S!itian3  of  blood 
info  the  skin,  raucous  membranes,  and  various  organs,  and  the  much  more 
dirouic  course,  also  serve  todistinguisli  it  from  infectious  hsemoglobiniemia. 
Tbe  autopsy,  too,  is  said  to  reveal  a  constant  and  much  more  extreme  fatty 
ilogpueration  of  tlie  various  viscera.  One  cannot,  however,  but  be  impressd 
with  the  close  resemblance,  in  many  jMirticuIars,  existing  between  the  two 
diseases.  The  reportctl  c-ascs  of  ticute  fatty  degeneration  are  too  few  in 
*mml)er,  and  the  condition  too  little  understood,  to  determine  positively  the 
Question  of  its  relation  to,  or  identity  with,  infectious  hiemoglobinjemia. 

Infectious  hieinoglobimetnia  is  further  to  be  distinguished  from  poison- 
'tig  by  potassium  chlorate,  carbolic  acid,  and  phosphorus.  The  diagnreis  of 
^ticaffiftion  from  jKjisoning  by  po(a.ssiuni  chlonite  must  rest  very  largely  on 
I  ^^le  aljeeuce  of  the  possibility  of  the  occurrenw  of  the  latter,  as  the  syinp- 
I  *oin8  are  very  similar.  Tims,  in  poisoning  with  the  chlorate  there  is  cyano- 
■^^ii<  and  often  icterus,  and  the  excretion  of  a  dark  urine  containing  hmmo- 
F^fe"^"bin  or  metlucmoglobin  and  brownish  cast*  exhibiting  remnants  of  red 
I  ■^IfXKl-cells.  The  blood  is  choeolate-colori'd  and  gives  the  spe<:trum  for 
I  *^^<'lha;moglobin,  and  many  of  the  corpuscles  have  lost  their  coloring-matter. 
*  lie  tubules  of  the  kidnevs  examinwl  \«M  mortem  are  found  fillc<l  with 
■-»ri»wnish  casts,  and  eccFiymoses  are  frequent  in  the  ditterent  mucous  mcm- 
•^ranes.  Nevertheless,  as  distinguishing  poisoning  with  the  drug  arc  the 
^fvater  frequency  of  dvspnn?a,  vomiting  and  diarrhrea,  and  the  presence  in 
**»any  cases  of  small  ecchymoses  over  the  surface  of  the  bo<ly  ;  while  after 
^J^iath  the  liver  is  found  enlarpnl  and  filled  with  brown  matter,  the  result  of 
**>*  disintegration  of  the  corpiisch>8. 

Carlx>lic-acid  poisoning  may  Imj  present  in  the  newly-born,  due  to  the 
^^ployment  of  the  acid  about  the  mother  or  the  child.  It  may  simulate 
•ofectious  htemoglobiufemia  to  some  extent  in  the  dark-colored  urine  and 
**>«  c^'aaosis.     The  blackish  or  blackish-green  urine,  however,  is  not,  as  a 
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rule,  due  to  hsmoglobinurla.  When  it  is  treated  with  nitric  acid  and  that 
witli  jwtash  it  InH-oines  reddiwh,  theu  pea-green,  and  tiuallv  violet.  Wiihout 
this  jK^uliar  cliaracter  of  the  urine  the  ease  is  not  one  of  tarbol it-add 
poisoning.'  Further,  dyspncea  is  excessive  in  |K>i8<>ning  by  carbolic  acid, 
vomiting  and  purging  are  common,  and  convulsions  are  exceptional 

Poisoning  with  phosphorus,  which  may  also  iu  some  points  bearacloie 
rcscmblauec  to  infectious  iucmoglobinwmia,  is  scarcely  to  be  expeilod  in 
oliildreu  so  early  iu  life.     Usually  one  of  the  first  and  mo««t  constant  symp- 
toms is  vomiting,  and  the  vomite<l  matter  smells  strongly  of  phosphonw  ami 
exhibits  a  phosphorescence  in  the  dark.     The  stools  are  light-colored  ami 
rarely  bloodv.     Icterus  commences  only  after  from  thirtv-six  hours  to  scv- 
eral  days,  and  is  aa'omjianie<l  by  dermal  hemorrhages,  but  not  by  ejauwis. 
Fever  of  sliglit  ilegree  is  usually  present.     Enlargement  of  the  liver  niav 
often  be  detected.     Hiemoglobinuria  rarely  if  ever  occurs,  but  the  urine 
often  contains  bile  and  blood,  nearly  always  sanv-lact ie  acid,  and  8<.>metima 
sugar,  fat,  leiiein,  and  tyrosin.     At  the  autopsy  the  liver  is  generally  fotinJ 
to  lie  greatly  enlarged,  and  to  have  undergone  extensive  fatty  dc^'ucration 
resenililiug  the  condition  of  acute  yellow  atrophy  ;  and  there  is  wide-spreail 
fatty  degeiieratiun  tlu'oughout  the  tissues  of  the  body.    All  these  symptoms 
are  in  sharp  contrast  with  the  rarity  of  vomiting  and  the  absence  of  en- 
largement of  the  liver  in  infectious  hwmoglobiuiemia,  and  the  presence  of 
tariy  stiwis,  rapidly-developing  icterus,  cyanosis,  and  heemoglobiuuria. 

A  congenital  heart-disease,  though  accomjiauietl  l)y  cyanosis,  would  DOt 
exhibit  the  other  symptoms  of  infectious  hajmoglobinjemia. 

Progrnosis;  Course. — The  prognosis  of  the  disease  is  exceedingly  un- 
favorable. Only  five  instances  of  recovery  have  been  reported,  one  in  the 
practice  of  Winckel,  two  in  that  of  Bigelow,  and  two  in  that  of  Pollack. 
The  duration  is  somewhat  variable,  but  in  all  cases  short.  Pollack's  cases 
diet!  on  the  seo<jnd  or  third  day  of  the  disease.  The  average  duration  of 
it  iu  Bigelow's  cases  was  five  days,  the  longest  being  eleven  days,  and  the 
shorteat  sixteen  hours.  In  Wiackel's  cases  the  average  was  thirty-two 
hours,  the  shortest  time  Ijcitig  nine  hours  and  the  longest  four  and  a  half 
days.  Saudtier's  patient  lived  only  six  hours,  Strelitz's  two  days,  Hcrz's  one 
to  two  days.  Most  of  Winekel's  patients  died  in  convnlsions  an<l  collapse, 
and  this  a[)j)ears  to  have  Ijeen  true  of  most  of  the  cases  of  other  observers. 

Treatment. — The  course  of  the  dist-ase  is  »:>  rapid  and  ])ernicious  that 
efficient  treatment  is  usually  out  of  the  question.  The  chief  de|)endenee 
must  be  plai^  on  nourishment,  ttmies,  and  stimulants.  As  the  child  will 
not  nurse,  milk  must  be  expressetl  from  the  breast  and  given  in  small  quan- 
tities. The  patients  of  Bigelow's  who  recovered  were  given  tincture  of  tha 
chloride  of  iron  and  wine.  TenijKjrary  benefit  was  obtained  iu  Hirst's  can 
by  the  use  of  inhalations  of  oxygen. 
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MINOR  SURGERY. 

The  limits  of  this  work  make  it  undesirable  to  attempt  to  go  iu  detail 

over  the  whole  ground  of  minor  surjrerv  iu  the  present  article,  and  it  will 

therefore  be  restricted  to  the  orjnsideratioa  of  the  points  likely  to  arise  in 

^Lthe  practice  of  every  practitioner.     These  will  l>e  diwnased  in  as  general  a 

^B>«ay  as  possible,  leaving  to  eacli  n-ader  to  fill  up  the  outline  from  his  own 

^B^perience  or  i^eading  in  treatises  spetiially  devoted  to  the  subject. 

^K       At  the  risk  »(  n'lH'ating  what  may  be  said  in  other  jiarts  of  this  work, 

^Ki  few  general  ivmarks  iu  regartl  t«  tlie  management  of  children  who  re- 

^Pquirc  surgical  care  may  not  be  out  of  place  here.    The  treatment  of  patients 

of  tliis  class  calls  for  great  skill  anel  judgment  in  matters  which  arc  usually 

much  mort;  simple  in  the  case  of  adults,  and  the  conditions  presented  oAcn 

demand  |)eculiar  address  in  meeting  them. 

^b       Usually  one  of  the  first  things  to  be  done  when  called  to  attend  a  child 

^^in  an  emergency  is  tti  sccurt;  the  confidence  of  its  |Mjn>nts  or  care-takers. 

This  can  generally  ]x>  accomplislictl  by  maintaining  a  thoroughly  c«jmpased 

^■bearing.     There  must  be  no  evidence  of  excitement  on  the  part  of  the  sur* 

^Knp) ;  and,  while  his  mind  misses  nothing  of  the  gravity  of  a  serious  case, 

P^Bh  actions  must  be  calm  and  steady  and  he  nuist  never  make  too  much  of 

triiliug  injurias.     Very  of^en  his  firet  investigations  will  couvince  him  that 

Srcat  danger  threatens;  and,  as  soon  as  he  fi-els  fairly  sure  of  tiiis,  he 
d  communicate  his  opinion  to  tliose  who  an.xiously  await  it.    In  doing 
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this  it  is  generally  easy  to  make  any  reserves  which  prudence  may  dictate, 
without  lessening  the  effect  of  liis  conifortinjr  assurances. 

At  the  outset  it  is  also  necessary  sometiiues  to  quiet  the  commotion  cauacd 
by  an  accident  and  to  restrain  the  zeal  of  unwise  helpers.  Tliis  calls  for  a 
di8r'rcti<iii  whicli  may  I)e  recommended  but  cannot  well  be  taui;ht.  It  is 
much  hcljK*d  by  an  avoidanre  by  tiie  surgeon  of  everjihing  like  fuss  or  dis- 
play and  of  too  great  baste  to  do  Lis  work.  By^atanders  whose  feelings 
require  that  they  should  do  somctln'ii;;  ni.iy  Ik;  quietly  sent  to  bring  towels 
or  water,  or  given  any  cnmmissiou  which  will  occupy  tliem,  and  those  of 
steadiest  nerves  can  Ije  kept  in  the  room. 

Another  important  fii-st  stop  in  the  care  of  children  who  have  met  with 
an  accident  is  to  secure  tlieir  own  trust.  This  is  usually  not  st)  hanl  as  it 
sometimes  seems.  A  gentle  and  CHjnqKiscd  manner  in  the  surgeon  is  usually 
appreciated  by  even  tlie  youngest  children,  and  a  few  kindly  or  comforting  I 
wonls  will  often  work  wonders  with  them.  Of  course  there  should  lie  no 
display,  Ix'fore  a  young  patient,  of  extMPssive  zeal  or  of  surgical  instruments. 
Then  there  is  an  art  in  securing  an  examination  which  comes  only  with  ■ 
pnu'tice,  and  is  generally  best  understotx-l  by  those  who  have  children  of 
tJR'ir  own.  If  a  child  has  not  been  taught  to  dread  "  the  d<K'tor,"  it  will 
usually  submit  to  being  taken  in  his  arms  and  soon  "make  friends"  with  him.   ■ 

When  this  point  is  reached,  the  next  step  is  to  make  a  physical  examina- 
tion, in  ortler  to  ascertain  the  exact  nature  of  the  trouble  or  injurj-  present. 
This  may  be  a  comparatively  easy  task  or  a  very  hard  one.  The  account 
gatheretl  Ix'forchand  may  give  the  surgeon  a  gtMnl  idea  of  what  he  will  find, 
or  it  may  leave  much  to  be  learnwl  by  personal  investigation.  In  any  case 
it  is  of  the  utmost  importance  tliat  the  surgeon  shall  not  Ix;  KkI,  by  the  his- 
tory of  the  case  or  by  its  most  striking  features,  to  over](X)k  any  condition 
requiring  attention.  I  hap])en  to  know  of  a  case  in  wliicli  an  infant  was 
trrated  almost  to  its  deatli  fur  an  intestinal  disorder,  witliout  detection  of 
a  fracture  of  the  humerus,  tlie  pain  of  which  probably  caused  the  fatal 
result,  and  of  another  case  in  which  a  fracture  of  the  femur  in  a  verj*  young 
iniant  esrapctl  tiie  detecti<in  of  a  physician  lor  several  wec-ks. 

It  is  not  always  neceasary  to  examine  every  ]Tart  and  organ  of  a  child's 
lK)dy  ;  but  a  surgwm  should  never  fiirgct  that  he  may  liave  much  more  to 
deal  with  than  what  he  is  asked  to  tix-at,  and  he  siiould  never  neglect  to 
examine  or  inquire  about  the  condition  of  a  child's  nervous,  respiratory, 
circulatory,  and  digestive  apparatus,  or  to  ascertain  if  there  is  present  anv 
gross  lesion  which  lias  not  attracted  the  attention  of  others.  I  think  it  is 
of  importance  also  to  pass  in  review,  at  least  mentally,  the  various  nattinil 
]iassages  or  ojienings  on  the  surface  of  the  body, — the  conjunctival  surfaces, 
the  nose,  the  ears,  the  mouth  (with  the  teeth  and  tongue),  the  anus,  and  the 
cavities  of  the  genitnba.  In  regjird  tn  these  matters  less  thon)Ughnew  is 
rerjuired  in  some  cases  and  more  in  others ;  but  the  surgeon  should  never 
be  hasty  or  careless,  and  be  slmnld  always  decide  for  himself  what  sort  of 
investigation  is  expedient,  and  what  is  not, 
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After  making  an  examination  of  his  patient,  the  surgeon  determines  what 
is  to  be  done,  according  to  tlie  sjHJcial  conditions  [iresont.  In  s<jme  cases 
operative  procedures  are  rc<|iiired,  in  others  ijonc.  lu  many  cases  pain  div 
mamU  special  coDsideration.  In  these  I  think  the  surgeon  should  bear  in 
mind  the  fact  that  the  relief  of  pain  is  of  much  greater  importauce  to  chil- 
dren than  it  is  to  adults,  and  use  opium,  in  some  form,  without  timidity. 
Six  or  seven  hours  of  slwp  will  often  transform  the  ii|>pearaiioe  of  a  cliild 
▼ho  has  suffered  much  pain,  and  produce  a  wonderful  improvement  in  its 
condition. 

To  prtxlucc  surgical  anajsthesia  in  children,  I  think  chloroform  the  best 
igent,  if  administerctl  with  prudence;  although  ether  is  usually  a  satisfactory 
^eut,  while  it  is  rcgnrdtnl  as  safer  than  cfdt»roforni  l»v  many  meflical  men. 

lu  concluding  these  pR-liminary  remarks,  I  would  call  attention  to  the 
very  great  importance  of  observing — and,  if  necessary,  treating — the  general 
condition  of  everj'  surgical  case  as  long  as  it  is  under  the  surgeon's  care. 
One  who  would  be  a  skilful  surgeon  must  be  a  gotxl  general  diagnostician 
«nd  therapeutist,  and  he  must  know  when  to  rail  tlie  materia  medi(«  to  tlie 
nastancc  of  his  surgical  armamentarium.  This  is  as  true  in  those  condi- 
tions which  I  have  Ijeen  asked  to  disi-uss  as  in  the  graver  ones  assigned  to 
other  contributors  to  these  volumes. 
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DRESSING-MATERIALS. 

It  has  not  been  long  since  articles  tix«ting  of  sui^ical  dressings  were 
filled  with  descriptions  of  a  laig:e  variety  of  materials  and  many  methotls 
of  arranging  them  ;  but  tlie  |>iiu'ttc('  of  sui^^rj'  in  the  present  day  calls  for 
few  dressings,  and  these  are  applied  iu  vcr)'  simple  ways. 

Wounds  may  lie  rendered  aseptic  by  washing  with  boiled  water  and 
sometimes  by  the  ap])Iif'jitton  of  solutions  of  cormsivo  sublimate  (one  to  two 
tiidusand)  or  csirbolic  acid  (one  to  <me  liundrwl),  after  wliicii  they  may  be 
strewn  with  pow<lerefl  in<loform  or  naplithalin  or  bismuth,  while  pulverized 
white  sugar  or  powdered  suljihur  may  be  use<l  for  the  !satm»  purpose.  After 
this  they  arc  covere<l  with  an  nseptic  layer  of  gauze  or  alisorbent  cotton  or 
fine  jute,  over  which  is  placed  an  imj^rvious  layer  of  rubber  tissue  or 
"waxed  j>a{x?r,  (he  whole  l)eing  retained  by  a  suitable  iMindiige. 

Such  dressings  often  remain  in  phwe  until  a  wound  is  healed,  or  until 
come  rare  accident  demands  their  removal  for  inspection  of  tlie  wound. 

Antuieptie  gaxize  is  comjTOsed  of  cheese-cloth  thoroughly  boile<l  and  im- 
"Jiregnaf**!  with  corriosive  sublimate  or  itKlnfurm,  and  can  l>e  [irwurefl  at 
^  very  mfnlerate  price  from  any  instrumeut-makcr,  or  can  be  made  without 
«nuch  trouble, 

Liut  is  now  use<l  chiefly  iji  making  wet  applications  or  to  hold  ointments, 
'Vrbcn  its  bulk,  softness,  and  uniform  texture  are  of  advantage. 

AttMorbent  cotton,  jiUe,  and  fine  cartied  irooi  are  us*"*!  to  make  and  main- 
"tAin  uniform  and  e<piahle  ]>ressnre :  they  are  usually  a|)plic<l  over  the  di-esB- 
ing  of  gauze,  or  over  its  protecting  rublx-r  tissue  or  waxed  [wiper. 
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Bandaffea  are  macle  of  soft  muslin  or  flannel,  and,  a*  a  rule,  thej'  are 
more  (f>mfortable  and  easier  to  apply  if  of  cheap  and  rather  open-meshed 
material. 

Splinlg  are  made  of  thin  metal,  very  light  wood,  binder's  board,  or  felt 
fabric.  Many  useful  splints  are  obtainable  from  the  instrument-maker; 
but  tliere  are  few  (as<is  in  which  a  periwtly  suitable  s|)lint  eanuot  be  made 
out  of  thin  strips  of  pine  wtHxl,  or  jiastelxjard  obtained  from  boxes  or,  if 
necessary,  frum  large  books.  The  function  of  splints  is  often  overestimated, 
and  a  little  ingenuity  will  usually  secure  satisfaetorj-  means  of  fixation  and 
sup[K>rt  anywhere. 

Adhesive  planter,  as  now  in  use,  is  made  of  resin  plaster  or  rubber  plaster 
spread  upon  strong  twilled  cotton  tloth.  The  latter  is  often  preferable  to 
tlie  former  because  it  does  not  re(juire  heat  for  its  application  ;  but  it  is  less 
desirable  when  the  piaster  must  remain  long  on  the  skin,  as  it  ia  likely  to 
give  rise  to  the  fonnation  of  an  acneform  or  et'Kematous  eruption.  In  re- 
moving adhesive  plaster  dressings,  it  is  especially  imjxjrtant  in  tiie  case  of 
eiiildren  to  remember  that  it  is  not  always  necestiary  to  remove  all  that  has 
been  used,  and  that  it  may  sufticc  to  cut  thix)ugh  the  strips  over  or  near  the 
wound,  leaving  tiie  sides  undisturbed,  and  placing  any  new  strips  that  may 
\ye  needed  over  and  upon  the  old  ones.  Much  irritation  may  be  saved  a 
jmtient  in  this  way.  It  is  also  well  to  remcnilier  that  when  a  strap  croes- 
ing  a  wound  Is  to  be  removed,  the  proper  plan  is  to  loosen  it  from  both 
ends  and  draw  on  tiiem  towards  the  wound,  and  Jicrer  airrttf  from  U. 
Another  little  jroint  of  iin]X)rtanee  is  that  the  removal  of  an  adhesive  strip 
is  less  jMiinfuI,  as  a  rule,  if  it  is  done  quickly  and  with  a  stimdy  pull,  in- 
stead of  slowly  and  by  jerks ;  ali^>,  that  to  pull  in  the  direction  of  the  hairs 
causes  less  pain  than  to  pull  against  it. 
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THE  CLEAN.SING  OF  WOUNDS. 

It  is  a  cardinal  point  of  modern  surgerj'  that  no  wound  shall  \x:  dr 
until  it  is  perfectly  clean.  This  rule  may  sometimes  l>e  rela.xed  in  cases  in 
which  nature  ha«  already  oovere<l  a  wound  with  a  healthy  seal),  and  some- 
times ai\er  machinery  accidents,  when  the  grime  which  accomitanics  them 
is  very  tenacious.  But  in  most  cases,  and  esj^ecially  in  the  wounds  ii(  chil- 
dren, a  preliminary  cleansing  is  imjierativc.  Tiiis  can  often  be  eflected  by 
touching  or  pri-ssiug  the  |)art  with  dry  absorbent  cotton,  or  cotton  which 
has  been  moistened  and  then  squeezed  nearly  dry,  or  lint,  or  either  of 
these  very  slightly  nii/hstencil ;  actual  lavement  is  by  no  means  alwavs 
necessary.  When  actual  wasliiiig  is  retjuired,  there  should  be  two  vessels, 
one  to  contain  tlic  water  and  another  to  receive  it  as  it  flows  from  the 
part.  The  water  may  Ik?  cunvpye<]  tlirough  a  small  hose,  or  may  come 
directly  from  a  spigot,  or  it  may  be  aliowetl  to  fall  in  a  steady  stream  from 
a  sponge  or  a  mass  of  cotton,  squeezed  in  the  hand,  the  size  of  the  etrram 
being  regulatjtl  by  the  compression,  and  its  force  by  the  height  at  which 
the  hand  is  held. 
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^^r  THE  CONTROL  OF   HEMORRHAGE. 

I  An  iiD]X)rtaDt  part  of  the  preparatiou  of  a  wound  fur  dressing  is  the 
I  control  of  hemorrhage, — not  the  hemorrhage  from  large  vessels,  but  that 
I  from  small  ones,  such  as  are  usuallj'  encountered  iu  the  surgery  of  general 
I    prartitioners  and  with  ehildreu. 

I  Iu  almost  all  bleeding  from  small  vessels,  the  pressure  of  a  well-applied 
«lrc&«ing,  espeeially  if  elevation  be  also  employtxl,  will  <!(»  all  that  is  needwl 
in  the  way  of  eoutrolling  hemorrhage.  Sueli  adivs-siiig  may  be  made  of 
<lr)-  lint,  or  lint  moistened  and  aqueeze<i  nearly  dry,  bound  on  with  moderate 
iirmncss, — actual  tightness  is  not  called  for ;  and  often  one  will  have  in  a 
Jittle  wiiile  an  imitation  of  nature's  favorite  metluxl  of  healing,  by  the  for- 
znatiou  of  a  scab  made  up  of  the  dried  blooil  and  the  ti.s.sue  of  the  dressing. 
The  essentials  for  controlling  moderate  hemorrliagi'  are  dry  or  nearly  dry 
dressings  and  moderate  etmiprcssion.  Pressure  alone  is  sufticient  to  control 
the  bleetling  from  seal ji- wounds,  wliieli  are  sometimes  spoken  of  as  if  they 
"%«ere  troublesome  to  deal  with.  A  compress  and  bandage  will  ocelude  any 
-v-es>iel  in  the  s(«lp,  and  almost  anywhere  el«' ;  ami,  if  an  iniruly  jiatient 
is  likely  to  pull  a  bandage  otf,  a  pin  may  be  thrust  under  the  vessel  and 
brought  out  again  beyond  it,  so  aa  to  hold  it  as  long  as  any  one  could  wish. 
If  still  greater  st>curity  be  desired,  it  can  be  had  by  adding  a  "figure-of- 
eight"  to  this  pin. 

DRE.SSING  OF   WOUNDS. 

Nature's  method  of  protecting  wounds  is  by  the  process  of  scabbing; 
and  when  we  reHo<'t  upon  the  suetx-ssful  way  iu  which  this  o[X'rates  in  the 
lower  animals,  and  often  in  man  t<H),  we  may  wonder  that  it  should  be 
almost  a  matter  of  routine  to  remove  s<'abs  in  surgical  practice.  It  may 
gratify  our  curiosity,  it  may  even  aid  our  study  at  times,  lint  it  is  often  of 
no  advantage  to  the  |)atient,  to  irmove  from  a  disfigured  taee  or  a  cut  head 
the  crusts  which  are  nature's  reliable  antiseptic  dressings.  It  is  often  well 
to  leave  such  crusts  undi9turbc'<l,  and,  if  they  are  objectionable  in  an  resthetic 
tense,  simply  to  cover  them  with  something  better-looking.  An  artificial 
scab  made  with  lint,  or  tarlatan,  or  thin  muslin,  and  colliHlion,  forms  one 
of  tlie  best  dressings  whi<-h  have  ever  lieen  devistxl  for  simple  incise<l  and 
Dot  a  few  lacerated  wounds.  Many  cut  heads  and  simple  incis<xl  wounds, 
even  after  the  removal  of  tumors,  go  to  a  proiu|it  and  uninterniptetl  heal- 
ing under  the  first  dressing  of  this  sort  Efficient  scabs  may  be  formed  by 
allowing  lint  to  beconu-  siitunitwl  with  the  oozing  of  a  woimd  exjwsed  to 
the  air.  Dry  powdcrcil  Ijorax,  or  boric  acid,  or  iiHloform,  may  also  Ix"  used 
to  promote  the  formation  of  a  crust.  In  all  these  cases,  however,  it  is  im- 
jwrtant  to  watt'h  lest  the  crust  bind  down  offensive  discharges,  as  any  scab 
may  do :  when  (his  hapiwns,  the  crust  must,  of  cours<',  be  removed,  and 
the  wound  cleaned. 

In  the  case  of  strumous  uloci-s  and  the  weak  grnmilations  of  large  bums, 
the  happiest  resnltji  may  sometimes  be  obtained  by  setting  aside  ordinary 
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dressings,  and  applying  a  powder  in  this  way.  In  these  latter  cases,  ex- 
posure of  the  gniuiilatiiiij:  siirfaec  to  tlie  air  until  the  serous  film  covering 
them  has  coagulatetl  and  fyrmeil  a  species  of  skin  over  them  is  at  times  of 
great  service. 

Lead-water  and  hiudantim  is  but  little  better  than  cold  water,  so  far  as 
my  exixrieneu  would  itidiwite,  although  it  is  suited  to  eases  in  which  there  is 
much  heat  and  pain.  This  dressing  ought  ne%'er  to  be  covered  up,  as  it 
very  ofk-n  is,  with  imix?rvious  coverings.  Pure  laudanum  is  often  a  very 
soothing  application. 

Dilute  alcohol  is  a  refreshing  dressing,  if  it  be  allowed  to  evaporate  and 
be  removi-d  at  the  first  sign  of  pain. 

The  ointments  in  use  in  simple  surgery  are  verj'  numerous.  The  bc?t 
are  fresii  eoid  creain,  vaseline,  oxidcMif-zine  ointment,  and  ctjual  jjarts  of 
this  and  carlwlio-acid  ointment.  The  latter  are  stimulating  in  their  action. 
A  piece  of  lint  or  muslin  should  l>e  spread  witli  the  ointment  and  trimmed 
down  to  the  exact  size  of  tlie  sore.  If  .spread  on  the  adjaci'ut  skin,  it 
will  often  after  a  while  set  up  an  artificial  eczema,  very  annoying  to  the 
|>atient. 

The  use  of  poultices  is  often  overdone.  Poultices  are  of  service  when 
it  is  desired  to  increase  vascular  activity  in  low  gradt«  of  inflammation, 
with  depn>«rd  circulation,  and  when  it  is  desired  to  promote  or  increase 
pus-formation.  But  they  do  their  work  in  a  short  time,  and  their  prohmged 
use  may  bring  about  a  condition  in  wliich  nature  seems  unable  to  get  beyond 
the  production  of  a  ver)'  feeble  and  unhealthy  sort  of  ti^ue.  Kept  hot 
and  frequently  changed,  so  as  to  get  away  filthy  discharges  or  sloughing 
tissue,  for  a  few  days  they  are  invaluable ;  but  alkiwed  to  cool,  left  on  long 
at  a  time,  and  continued  for  many  days,  they  may  do  great  harm.  When 
a  slough  is  to  come  away,  as  after  cauterization  or  the  opening  of  a  felon 
or  carbuncle,  nothing  equals  poultices  for  comfort  and  effectiveness!.  But, 
even  in  the^c  ca.sc8,  one  should  give  them  up  as  soon  as  the  slough  is  away, 
and  treat  the  w<innd  as  a  simple  ulcer. 

There  are  no  eases  wliicli  so  much  enforce  this  conviction  as  those  of 
deep  inflanmiations  of  the  hand  and  ftiot, — felons  and  palmar  and  plantar 
absct«»es.  I  have  8i»en  many  ea-ses  wliich  have  illustrated  the  advantages 
and  disadvantages  of  the  use  of  poulticen  in  the  most  impressive  manner. 
Hands  affected  with  deep  palmar  intlamni.Ttion  are  sometimes  almost  sacri- 
ficed to  the  persistent  use  of  the  jxjultice ;  and  they  would  turn  back  to 
recovery  if  the  poultices  were  laid  aside  and  nature  given  a  chance  to  do 
what  she  could  witliout  tliem.  Felons  well  o{>ene<l  and  then  too  long 
jKiulticeil  may  keep  unhcjded  for  a  long  time,  the  tissues  of  the  finger 
becoming  bf>ggy  and  of  low  vitality. 

A  felon  should  lie  (>i>ene<l  deeply  whenever  there  is  pus  actually  present, 
— never  before,  for  then  it  can  bo  alwrtetl ;  then  bletxling  should  he  encour- 
aged by  a  good  soaking  in  very  l*ot  water ;  then  a  poultice  shoidd  Ije  used 
for  one  dtiy  oidy,  soaking  frequently  in  water  as  hot  as  can  be  borne.    After 
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this  the  part  may  be  dressed  with  pure  laudauum,  or  lead-water  and  landa- 

tium,  or  a  simple  ointment,  unless  there  is  ohvioiisly  a  slough  forming  ;  and 

the  patient  may  usually  l>e  dismissed  in  a  few  days.     When  a  felon  has 

^one  on  to  destruetiou  of  (lie  vitjdity  oi'  bouc  or  tendon,  poultices  may  be 

used  longer ;  but  one  should  Ije  always  on  the  lookout  for  the  time  when 

tiiey  can  be  thrown  aside. 

The  best  treatment  of  palmar  and  plantar  abscess,  or  rather  of  deep  in- 
flammations of  the  hand  and  foot,  cannot  be  stated  in  a  few  wortls ;  but 
^las  for  the  j«tient  whose  doctor  is  tix)  timid  to  use  the  knife  and  too 
xa.ssun?d  of  the  saving  grace  of  tlie  poultice  I  Too  little  of  the  one  and  too 
xuueh  of  the  other  is  a  sad  combination. 

The  pressure  wliich  can  be  secured  witli  adhesive  straps  is  tiseful  in  a 
xsumber  of  inflannnatory  conditions.  The  ajiplicatitm  of  narrow  straps  will 
^tjmiah  great  relief  in  the  ease  of  Iwils  and  carbuncles,  and  I  have  had 
CBsea  of  paronychia  which  resisted  assiduous  treatment  for  a  long  while,  but 
in  which  immediate  relief  and  rapid  recovery  followed  the  up]>licatiou  of  a 
rcular  dressing  of  adhesive  j>laster  round  the  end  of  the  linger. 

Collodion  is  another  agent  which  may  do  good  service  in  minor  surgery, 
any  wounds  can  be  easily  and  effectively  coaptatcd  by  drawing  the  edges 
tiler,  laying  over  tliern  a  strip  of  tarlatan  or  other  iMindage,  and  sjitu- 
ting  it  with  colhxliou.  It  should  Ix'  rememliei-ed,  however,  if  one  is  deal- 
ix^gwith  children,  that  collixlion  applied  to  a  raw  surface  is  very  jwinful 
f*j»T  a  while.  In  applying  dressings  to  the  face  a  bandage  may  oAen  be 
e*atirely  dispensed  with  by  using  colh.xJion  in  this  way,  or  by  placing  agaiust 
a.  «niall  wound  or  uh-er  or  fistulous  opening  a  little  absorbeut  cotton  and 
g-l  »iiiig  its  edges  down  with  the  collodion ;  and  a  neat,  soft,  alworlx'ut,  but 
i**»I)ermeable  dressing  will  be  made. 

A  mistake  is  sometimes  made  in  l)andaging  t<)o  tightly.  There  is 
^-•iother  error,  much  commoner,  and  that  is  iiaiulaging  Um  heavily.  C'hil- 
<l«-c'U  sometimes  come  to  dis(>ensarics  with  a  number  Jirndy  bound  to  a 
*l*liut,  with  the  laudable  ol>ject  of  preventing  injurious  mobility,  but  loaded 
<l*:»-\vii  witli  successive  layers  of  bandage,  till  the  heat  has  set  up  an  active 
i** tlaiumation,  with  the  customary  a«'com]Mxniments  of  j>aiu  and  swelling, 
^'fciich  subside  when  the  lightest  possible  splint  is  used  and  the  thinnest 
l*<^*s«ible  bandage. 

iSometimes  it  is  desiitd  to  npi)ly  water  after  a  bandage  has  Iwen  put 
*'i.  In  such  eases,  of  course,  the  l.wndage  sliould  be  thin  and  0|>en-meshed, 
**»*J  put  on  as  loosely  as  is  consistent  witli  safety.  For  this  juirposc  the 
^**eap  uubleaclied  muslins  are  far  lx>tter  than  the  fine  ones  furnished  by  the 
J^Jstrument-makers,  and  cheese-cloth  may  l>e  better  still.  Water  can  also  be 
'*>siuuated  under  a  bandage,  if  the  member  has  first  been  wrapped  in  a 
'*cr  of  absorbent  cotton  or  lint. 
The  placing  of  cotton  under  a  bandage  has  other  important  uses  than 
*^  facilitate  the  application  of  water, — e.g.,  to  exert  uniform  pressure,  to 
***^vent  swelling,  to  promote  absorption  of  effusions.     One  who  has  not 
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tried  it  6vstomaticall\ 


rbat  this  sort  of 


uld  Iiardly  btlievc  w  hat  this  sort  ot  compi 
will  accomplish  ;  and  it  might  be  set  down  as  a  ridf,  that  all  contusions  of' 
joints,  and  most  inflammatory  swellings,  should  bo  subjet-ted  to  the  equable, 
compression  and  gentle  warmth  of"  dry  cotton  and  a  pretty  firm  bandage. 
This  method  is  better  than  the  traditional  lead-water  and  laudanum. 

An  important  point  in  regard  (o  splints,  and  worthy  of  jiartieular  men- 
tion, is  their  weight.  A  splint  slioiild  lie  no  heavier  or  thicker  than  is 
absolutely  necessary.  The  ligliter  the  better,  is  a  good  principle.  Let  light 
pasteboard  Ik'  usi-d  when  jMissible,  or  the  ver}'  thinnest  wood.  Nor  need 
the  weight  and  thirkness  be  increased  by  j)adding.  This  is  especially  true 
in  r^ard  to  splints  for  the  arm,  where  wooden  splints  are  oftenest  used.  In 
most  ca.ses  in  which  splints  are  used  it  is  sufficient  to  wrap  a  thin  woodca 
splint  in  waxed  jwpcr,  to  make  it  j>erii?ctly  smooth  and  keep  it  clean,  and 
to  interpose  between  it  and  the  arm  a  double  strip  of  lint.  These  may  be 
fastened  in  place  on  the  arm  with  three  or  four  strips  of  adhesive  plaster, 
avoiding  the  seat  of  fi-acture  or  other  injur}-,  and  covering  all  with  a  light 
bandage.  Then  the  parts  can  be  examined  at  any  time  by  simply  remoN-ing 
the  bandage,  without  taking  off  the  splint  or  disturbing  the  seat  of  injury. 
Cotton  may  be  placed  where  the  mcmbei'  ilocs  not  touch  the  splint,  and  bony  I 
prominences  must  not  be  pressetl  too  hanl  against  it. 

The  beet  splint  for  the  forearm  and  hand  is,  I  think,  the  posterior 
straight  siilint.  Any  one  who  studies  a  forearm  will  see  that  when  the 
hand  and  lingers  are  extcndctl,  the  dorsal  sin-fatHi'  is  almost  an  accurate 
plane,  while  the  ventral  surface  is  very  uneven.  A  straight  splint  fits  the 
back  of  the  arm  mid  hand  a<'i'nrately,  secures  ]ierfcct  fixation,  and  |)Ci'mits 
use  of  the  fingers  so  as  to  avoid  the  risk  of  stitl'ening  better  than  any  other. 
The  posterior  splint  has  decided  advantages  in  the  way  of  lightness  and  the 
facility  it  aH'ords  fur  exuniining  the  scat  of  injury  without  disturbing  it. 
The  Bond's  spliut.  on  the  other  hand,  as  frcfpieutly  apjilied,  is  heavy,  hot, 
moix'  or  less  painful,  and  tnniltkytmic  to  remove  for  subsequent  examination. 

It  ought  to  be  an  iiivarliiblfi  oust^tm,  with  those  rare  exi-eptions  in  which 
for  the  purpose  of  dr.iinage  it  must  lie  reversed,  to  have  a  sling  so  regulated 
that  it  «ill  unjiporf  th-e  hand  at  a  hirjhei-  level  than  the  elbow,  A  neglc-ct  of 
this  very  simple  and,  1  Ijclieve,  veir  inqwrtant  rule  is  sometimes  followed  by 
great  [xitn  and  swelling  of  the  hand  and  by  a  degree  of  discjomfort  which 
would  \w  incredible  to  one  who  liad  not  investigated  the  matter.  Further, 
a  sling  should  \ie  broad  enough  to  support  more  than  a  narrow  strip  of  the 
arm,  or  one  will  be  apt  to  find  its  jjosition  marked  by  a  furrow  dividing  two 
swollen  parts  of  the  anil,  in  a  manner  which  is  not  neat,  and  which  suggtsta 
possible  injur\'  or  interference  with  the  most  rapid  recovery.  Another 
point  about  slings  concerns  the  length  of  time  they  should  be  used.  Here 
our  routine  is  sometimes  too  rigid.  It  cannot  be  stated  exactly  how  km^ 
a  sling  may  be  useful ;  but  I  have  oflen  found  it  of  advantage  to  let  an 
arm  ho  taken  out  and  allowed  to  swing  at  the  side,  at  least  occasionallr, 
long  before  the  splint  could  be  dispensed  with. 
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In  the  treatment  of  children  for  minor  injuries  it  is  well  to  bear  in  mind 
tluU  their  tissues  usaially  ht«l  kindly  and  promptly,  and  that  tiierc  is  suih  a 
thing  as  making  too  mitcli  fuss  over  theiu  and  investigating  them  tof)  iVe- 
quently.  There  are  probably  cases  in  whieh  a  few  strijw  of  adhesive 
piaster  and  a  neat  banda;je  would  do  better  than  a  formal  drowsing  and 
1  splint.  On  the  other  band,  there  are  some  injuries  which  in  cliildreu 
require  a  splint,  although  in  adults  none  is  neetled. 

In  conclusion,  it  may  be  said  that  in  all  the  minor  sui^erj'  and  treatment 
of  HTcidents  in  children  the  surge<.in  should  aim  to  exercise  keenness  witliout 
fii«,  thonjughness  without  severity,  gentleness  without  weakness,  patiem* 
vriihout  indifference,  and  foresight  without  apprehension.  There  are  no 
patients  who  demand  more  good  qualities  of  head  and  heart,  and  none  who 
make  better  returns  for  their  exercise. 


EMERGENCIES. 

Tiie  accidents  and  emergencies  to  which  chihircn  are  liable  are  different 

from  those  of  adults,  in  tfiat  there  are  some  to  which  the  former  are  more 

^*poeed  than  the  latter,  and  some  to  which  cbiklrcn  arc  not  liable  while 

*<Jnltsare.    The  most  usual  emergencies  in  children  we  will  consider,  taking 

*"*«ie  which  are  more  or  less  surgical  in  their  nature  and  omitting  those 

**^liich  are  purely  me<lical. 

OBSTRUCTIONS  TO  RESPIRATION. 

Drowning'. — In  cases  of  drowning,  if  natural  ba'athtug  has  ceasctl,  the 

^■>it  thing  to  be  done  is  to  free  the  Ixnly  fruni  any  clothing  which  bind.s  the 

J*^>rk,  chest,  or  waist,  and  to  turn  it  over  upon  the  face  for  a  moment,  thrust- 

'•^Ija  finger  into  the  mouth  and  sweeping  it  round,  to  bring  away  anytljing 

^»»»it  may  have  got  in  or  accumidated  thew.     Then  the  btxly  should  be 

'^i<l  out  flat  on  the  bu'k,  with  8((m<'tliing  a  few   inches  high   under  the 

**><inlder3,  so  as  to  «uis<'  the  neck  to  lie  stretchetl  out  and  tiie  bead  to  lie  carried 

^"^'U  Ijack.     The  tongne  should  now  be  drawn  liirwainl  out  of  the  mouth 

^«id  hekl  by  an  assistant,  or,  if  there  Iw  no  f»ne  to  do  this,  a  pencil  or  .small 

*tjrk  may  be  thrust  across  the  mouth  on  top  of  the  tongue  and  back  of  the 

«*8t  teeth,  to  keep  the  mouth  open  and  the  tongue  ont  of  the  tliroat.    A  very 

V^xnl  way  to  get  the  l)a«e  of  the  tongue  dear  of  the  windpijK'  is  to  carry 

"^he  head  well  l>nck  from  tJie  chest  and  to  pn^s  tlic  angle's  of  the  jaw  forwai'd 

^ith  both  thumbs  ai)pli».Hl  just  behind  the  rami  of  the  lower  jaw-bone. 

To  secure  artificial  respiration  the  ojierator  shouhl  place  himself  on  his 
inces  behind  the  |)atient's  head,  seize  botli  arms  near  the  gIIhjws  and  sweep 
tliem  round  horizontally,  away  from  the  Ixxly  and  over  the  head,  till  they 
Tntet  above  it,  when  a  good,  strong  pull  mnst  be  made  njwn  them  and  kept 
"wp  for  one  or  two  seconds.     This  effecta  an  inspiration.     (Fig.  1.)     The 
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second  luanneiivrQ  consists  in  returning  tlic  arms  to  the  anterior  surface  of 
the  cheat,  and  making  strong  pressure  against  the  lower  ribs,  eo  as  to  drive 


Fio.  1. 


the  air  out  of  the  chest  and  effect  an  act  of  expiration.     This  need  occapy 

liut  a  sctNjnd  of  time.    (Fig.  2.)    Another  phiti  is  to  hwiiv  tlie  fingers  under 
the  ribs  and  draw  them  up  linnly,  though  gently,  and  then  release  them. 


Fio.  2. 


If  either  of  these  plans  is  regularly  carried  out,  it  will  make  about  twenty 
complete  acts  of  respiration  in  a  minute.  It  should  be  kept  up  for  a  long 
time,  and  nut  iibandoiKtl  until  recovery  of  natiind  respiration  or  until  the 
heart  has  c-eased  to  beat.  The  tH^sation  of  the  pulse  at  the  wrists  must  not 
be  taken  for  a  sign  of  death.  Ofteu  life  is  present  when  even  an  acute  ear 
cannot  detect  the  sound  of  the  heart.  Deep  pressure  with  the  finger-ends 
just  Ix'low  the  lower  end  of  tiie  sternum  may  sometimes  reveal  pulsation  in 
the  aorta  when  it  ranmit  be  foiuid  anywliere  else. 

Wet  clothing  shoidd  Ire  removed  from  a  drownetl  {>er8on  as  8t)on  as  pos- 
sible. This  ran  always  l>c  done  without  interrupting  the  artificial  rcfi|>ira- 
tion  or  exiK)sing  tlic  jwrson.  Something  may  be  laid  over  the  body  and  the 
wet  clothes  loosened  under  it  and  drawn  down  over  the  feet.  Then  the 
IkkIv  may  be  quickly  sli|i|>«l  on  to  sometliing  dry,  and  e«jvered  with  some 
other  fabric,  if  the  first  has  become  wet,  while  this,  in  its  turn,  is  pulled 
away  from  underneath. 

Warmth  is  to  be  secured  by  any  means  which  ingenuity  may  suggest, — 
hot  bottles,  or  jilates,  or  bricks,  or  stones,  or  even  boai-da  that  have  lain  in 
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the  Bummer  sun.  At  the  sea-sliore  there  is  plenty  of  hot  sand,  and  nilen 
plenty  of  baking  bathiiig-r<i.«tnnu*s.  The  ImkJv  Jiiitl  limlw  may  Ix"  gently, 
but  ronstantly,  rubbed  towards  the  heart,  to  lu!l|)  tlie  blowl  in  its  labored 
circulatiou-  None  of  these  things  need  interfere  with  the  eflbrts  to  secure 
rpspiratioD,  which  must  l»  iininterruptwl. 

Some  stimulant  is  to  be  given  as  soon  as  it  ran  Ik?  swallowetl.  Ilalf- 
traispoonful  doses  of  whiskey  or  brandy,  in  two  teasptM.nifuls  of  hot  water, 
Buy  be  given  every  ten  minutes,  till  an  ounce  has  been  taken. 

As  natural  respinition  Ix'gins  to  be  attcmptctl,  it  should  be  aide<l  as  much 

«S  possible  by  timing  the  artificial  to  it.     It  may  l)e  stiniulato<l  by  carefully 

spplying  smelling-salts,  or  bartshorn,  to  the  nose,  by  slapping  the  skin 

lijrlitly  but  smartly,  or  by  dashing  hut  water  upon  the  chest.     Where  it  is 

svailable,  there  is  no  stimulus  to  R'sjiinilion   better  than   that  of  a  goijd 

Andic  battery  used  so  as  to  cause  a  reflex  sobbing,  or  deep  breathing,  by 

the  pain  it  causes.     Little  by  little  natural  breatliing  will  take  the  jilace  of 

tJie  artificial ;  but  it  nuist  not  be  left  unwatchctl  for  some  time. 

I        Nothing  but  danger  from  cold,  or  pressing  necessity,  should  prompt  the 

removal  fnmi  one  place  to  another  of  a  efiild  who  is  Iwing  resuscitated, 

before  this    has   been   thon>ughly  accomplislied.      If   removal    cannot   Ije 

■voided,  it  must  lie  effected  with  great  care.     Af^er  resuscitation  the  cliild 

should  lie  put  in  a  warm  be«l,  being  carried  carefully,  with  the  head  low,  and 

»  watch  should  be  kept  to  see  that  the  breathing  does  not  suddenly  st4>p. 

Where  natural  breathing  has  not  censed,  all  the  stejw  just  described 
should  be  carried  out,  with  the  exception  of  artificial  respiration.  But  this 
shotild  be  had  recourse  to  upon  the  first  evidence  that  natural  respiration  ia 
failing. 

Strangrulation  by  hanging',  or  by  anything  which  compresses  the 
iRic-hoa  from  the  outside,  is  to  ho  treated  by  re-establishing  the  respiration 
in  the  same  way  as  for  dmwning.  The  obstruction  is,  of  course,  to  l)e  re- 
moved, and  natural  rcspiratitm  stimulated  or  artificial  respiration  employed. 
Hanging  is  not  an  uulieanl-of  accident  with  children,  as  tliey  may  hang 
themselves  accidentally,  and  a  child  has  l>een  known  to  hang  a  younger  one 
•o  imitation  of  what  it  ha<l  heanl  dcscrilx^d  l>y  its  parents, 

Suffocat;ion  •with  noziouB  gases  or  vapors  calls  for  instant  removal  to 
™e  fresh  air  and  for  the  establishment  of  natural  respiratiftn,  or  of  artificial 
"ntil  the  natural  is  re-established,  as  dcscribe<l  in  speaking  of  drowning. 
I  In  strangulation  caused  by  a  foreign  body  in  the  throat,  a?so|)hagus, 
'"■  trachea,  it  is  not  always  easy  to  tell  which  of  these  passages  is  clogge<l, 
'"It  usually  there  is  an  active  irritation,  with  coughing,  when  a  for(>ign  Iwdy 
'wlges  in  the  larj'nx  or  trachea,  while  swallowing  can  l>e  done  quite  readily, 
"n  the  other  hand,  when  the  oesophagus  is  stopjwd  it  is  nsually  impossible 

1''^  Bwallow,  and  there  is  little  or  no  tendency  to  cough,  no  matter  how  nnaeh 
*"*  breathing  may  be  interfered  with.     Foreign  Ixjdies  in  the  fauces  or 
'""ynx  are  not  so  hard  to  discover. 
If  a  foreign  body  be  within  rea<'h  of  the  fingers,  it  may  oflen  be  easily 
Vol.  Ill 64 
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removed.     If  not,  a  pair  of  forceps  may  be  used,  or,  in  a  pinch,  a  jiair  uf 
blnnt-pointfxl  scissors.     Or  a  hair-pin  niay  be  straightened  out  and  one  end 
bent  round  so  as  to  make  a  Iwyp,  and  this  used  to  dislodge  the  foreign  My, 
or  the  handle  of  one  blade  of  a  pair  of  scissors  may  be  used  in  the  same 
way.    It  has  been  stated  tiiat  for  foreign  bodies  in  tiie  throat,  sueh  as  picas 
of  meat,  etc.,  a  simple  mode  of  relief  is  to  blow  forcibly  into  the  ear.    Tbi* 
sometimes  excites  powerful  refle.\  action,  during  which  tlie  foreign  body  is 
exjwlled.     Such  a  plan  is  so  easy  of  execution  that  it  is  certainly  worth 
trying. 

Children  not  infrequently  get  buttons,  coins,  or  marbles  in  their  throatA. 
These  may  often  be  pulled  out  or  expelled  by  vomiting  induced  by  titilla- 
tlon  of  the  fauces,  or  by  an  onliuary  emetic  or  a  hy|KKlermic  injection  of 
one-sixtli  of  a  grain  of  apomorphiue.  Holding  the  body  up  by  the  legs, 
with  the  head  hanging  down,  may  sometimes  aid  other  eflbrts  to  got  rid  of 
such  things.    Attempts  to  push  the  foreign  bxly  down  may  prove  successful. 

If  foreign  bodies  get  into  the  larj-nx  or  trachea,  a  moderate  blow  on  the 
back  with  the  ojk'u  hand,  or  a  quick  strong  squeeze  of  the  chest,  sometimes 
aids  the  coughing  act ;  and  inverting  the  body  may  assist  in  dislodging  the 
foreign  Ijody  if  it  be  not  t<x)  tightly  we<lged  in.  If  this  does  not  succeed, 
they  may  be  removed  with  foix«ps,  or  laryngotomy  or  tracheotomy  may  be 
required. 

When  coins,  marldes,  slate-pencils,  or  nails  are  swallowed  by  children, 
it  is  usually  a  mistake  to  give  an  emetic  or  a  purgative.  The  proper  i>I«n 
is  to  let  the  bowels  alone  and  to  give  plenty  of  goexl  solid  food,  esjieeially 
vegetables,  so  that  the  foreign  bo«ly  may  be  surrounded  with  the  waste 
and  carried  out  of  the  btxly  without  injuring  the  walls  of  the  intestines. 


I 


FOKEIGX    BODIES   IN  THE   EYE,   NOSE,   AND   EAR. 

Foreign  Bodies  in  the  Eye. — Small  substances,  like  cinders,  dust,  or 
small  chips  of  stone  or  metal,  can  often  be  removed  from  the  eye  by  very 
simple  means.  Sometimes  the  flow  of  tears  washes  them  out.  At  other 
times  cattrhing  the  upiKT  lid  by  tlie  lashes  and  pulling  it  away  from  the  eye- 
liall  and  d<iwn  over  the  lower  lid,  then  letting  it  go  so  that  as  it  recedes  its 
under  surface  is  swept  by  the  edge  of  the  lower  lid,  will  clear  it  out.  If 
this  does  not  prove  successfid,  a  loop  made  of  a  horse-hair  or  of  a  long  human 
hair  can  l»e  pas^nl  under  the  lid  ami  swept  from  the  outer  side  towards  tiie 
Dose  ami  drawn  flown.  This  may  serve  the  purpose.  If  it  does  not,  the 
np|>cr  and  lower  lids  must  \ye  everted  and  examined  with  a  good  light  and 
the  aid  of  a  lens  if  neces.sary. 

The  eyelwll  must  also  be  examined  and  any  foreign  aubetancc  removed. 

One  must  be  on  his  guard  against  the  sensation  which  is  sometimes  left 
after  a  foreign  ImkIv  has  been  removed  from  the  eye.  But  a  most  careful 
search  should  be  nuide  l)efore  this  is  taken  to  l>e  a  self-deception. 

After  removing  a  foreign  body  from  the  eye,  the  irritation  may  be  saf- 
ficicnt  to  demand  cool,  wet  applications,  or  even  anodynes.      Nothing  is 
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bfttCT  than  a  thin  mucihige  of  pure,  clean  gum-arabic  poured  freely  in  the 
eye;  or  a  dnjp  of  a  four-iKT-cent.  solution  of  cocaine,  or  of  a  one-jier-cent. 
solution  of  atropine,  may  be  applied  to  the  eye.  A  bandage  loosely  applied 
often  does  mucJi  good. 

WTicn  lime  gets  in  the  eye,  the  eye  should  be  deluged  with  water,  and 
a  little  vinqiar  or  lemon-juice  and  water  (a   teaspooiiful  of  vinegar  or 

»  lemon-juice  to  a  teacupful  of  water)  poured  over  the  eyelmll. 
Foreigrn  Bodies  in  the  Nose. — Cliildren  sometimes  place,  or  have 
placet!,  in  their  noses  small  bodies,  such  as  marbles,  buttons,  peas,  beans,  or 
small  grains.     To  get  rid  of  them  the  D<yse  should  be  blown  hard,  or  sneez- 
ing may  be  excited  by  tickling  the  nose  or  giving  snuff,  or  the  child  may 
lie  told  to  take  a  full  brejitli  and  then  Ik?  given  a  smart  blow  on  the  back. 
Some  one  of  these  plans  may  dislodge  the  foreign  body.     If  it  d(X>8  not, 
*he  affected  nostril  may  be  closed  while  the  other  is  blown  into,  through  a 
mbbcr  tube,  and  on  suddenly  releasing  the  closure  of  the  side  occupiwl  by 
the  foreign  body  it  may  be  driven  out.     If  none  of  these  methods  succeed, 
instrumental  extraction  will  be  required. 
^H        Foreign  Bodies  in  the  Ear. — The  removal  of  foreign  bodies  from  the 
^^ear  is  80  dclitate  an  operation  that,  when  possible,  a  specialist  should  be 

^Lskcd  to  do  it. 
^P  If  the  body  be  a  metal  or  mineral  one,  the  ear  may  be  syringed  out 
t^horoughly.  When  instruments  are  usetl,  it  must  be  remembered  that 
^Tcat  damage  may  l>e  done  by  the  least  roughness.  The  use  of  the  fore- 
head mirror  is  almost  always  indispensable,  and  care  must  be  taken  not  to 
tttistake  the  glistening  of  the  membrana  tymiiatii  for  a  foreign  IxkIv. 

If  live  insects  gt?t  into  the  ear,  oil  or  glytx'rin  or  salt-aud-water  sliould 
t»e  poured  in.  Or  a  plug  of  cotton  soaked  in  a  strong  solution  of  salt  and 
"Vinegar  may  l>e  placetl  in  the  ear  and  the  head  turned  over  on  that  side.  A 
method  which  has  sometimes  been  successful  is  to  turn  the  ear  to  a  bright 
light,  so  as  to  tempt  the  insect  to  l^ack  out. 


I 

I 


LOSS  OF   CONSCIOUSNESS,  AND  CONVULSIONS. 

The  causes  of  unconsciousness  may  be  classified  as  disorders  of  the  cir- 
culation, disorders  of  the  brain,  poisoning,  and  intoxication.  The  latter, 
of  course,  is  very  rare  in  children. 

Unconsciousness  due  to  disorder  of  the  circulation  is  familiarly 
illustrated  in  fainting.  It  is  marked  by  paleness  of  the  face,  and  usually 
by  coldness  of  the  extremities. 

Unconsciousness  due  to  disorder  of  the  brain  may  depend  upon 
disease  or  injurv-.  Disca-se  of  the  brain  is  recognizable  from  its  gradual 
approach.  Injuries  of  the  brain  arc  usually  accompanied  by  external  signs, 
(Mich  as  dirt,  swelling,  bruises,  or  cuts,  which  show  that  violence  has  been 
inflicted,  or  they  occur  under  circumstances  which  make  a  suspicion  of 
violence  reasonable.  In  ai>oplexies  some  of  the  external  evidences  might 
prove  misleading,  but  besides  these  there  are  often  found  an  unequal  dilata- 
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tion  of  the  pupils  and  paralysis  on  one  side  of  the  face  and  body.  In  the 
iiivcoiisciousiiess  of  epileptic  eouvulsious  there  are  usually  frothing,  biting 
of  the  toiif^iie  or  lijis,  and  the  [teeuliar  cry  before  unconsciousness  gets  in. 

Unconsciousness  due  to  poison  may  be  caused  by  a  pmison  generated 
within  the  btxly,  as  in  serious  kidney Hli.sease.  In  such  cases  there  are  usually 
oonvuUions  as  well  as  unconsciousness,  and  often  a  dropsical  appearance 
about  the  eyes  and  legs,  very  profound  stupor,  and  a  smell  like  that  of 
urine  about  the  person  alTecttxl. 

The  cause  of  poisoning  by  gases  is  generally  easy  to  detect.  In  insensi- 
bility due  to  opium  or  chloral  the  pupils  are  strongly  and  rigidly  contracted, 
the  very  opjwsite  of  what  is  seen  in  drunkenness. 

Unconsciousness  due  to  intoxication  is  marked  by  many  signs  of 
other  insensibilities,  but  it  has  these_i>cculiarities  :  the  face  is  usually  flushed, 
the  body  relaxed  everywhere,  the  person  caj)able  of  being  roused  by  loud 
cries,  the  jiupils  dilated  evenly,  and  a  distinct  odor  of  liquor  may  often  be 
dis<X)vered. 

In  determining  the  cause  of  unconsciousness  the  following  plan  may  be 
ad<j|ited : 

1.  Examine  the  head.     If  there  is  a  cut  or  a  bruise,  it  is  to  be  susjx 
that  there  is  a  brain-injury. 

2.  Exfimuir  fhe  piijiiU     If  tliey  are  ]»ermancntly  contnurted  and  dc 
dilate  when  the  eyes  are  shaded,  it  is  probably  a  case  of  brain-diseuse  or 
opium-poisfining.     If  one  pupil  is  contracted  and  the  other  dilated,  it  ie 
a  ease  of  injury  or  disease  of  tlie  brain. 

3.  Examine  the  J'u-e.  If  it  is  drawn  and  wrinkled  on  one  side  and 
smooth  on  the  other,  the  case  is  one  of  apoplexy,  or  embolism  in  the  brain, 
or  pressure  upon  some  part  of  the  brain. 

4.  Examine  the  moulh.  If  it  is  frothy  and  if  the  tongue  or  the  lip  is 
bitten,  it  is  probably  a  case  of  epilepsy.  Of  course  it  will  be  borne  in 
mind  that  the  tougue  may  be  bitten  accidentally  by  being  caught  between 
tlic  teeth  in  a  fall. 

5.  Evaminc  (he  aiiiw  and  legs.  If  one  is  rigid  and  one  relaxed,  or  if 
one  movi«  when  pinched  and  the  other  does  not,  it  is  hemiplegia  or  hy»- 
terit^  If  it  be  the  latter,  the  person  atfe<'tfd  will  usually  resist  any  attempt 
that  may  I*  nwde  to  open  the  eyelids  ;  and  when  the  eyelids  are  Jbrcibly 
oiiened  the  eyeballs  will  usually  be  found  persistently  rolled  up,  whidi  may 
bo  reganlctl  as  an  almost  iufailible  evidence  of  hysterics.  At  the  same  time, 
clctse  watching  will  generally  lead  to  (he  discover}'  of  some  sign  that  the 
affeetcil  person  is  listening  to  what  is  being  said  alraut  him  or  her. 

6.  Examine  the  temperature  of  the  alnn.  If  the  skin  be  burning  hot  and 
dry,  sunstroke  or  heatstroke  may  be  siis|>eeted. 

The  treatment  suitable  for  all  cases  in  which  there  is  doubt  as  to  tlie 
cause  of  unconsciousness  is  to  secure  quiet  and  rest,  the  body  being  laid 
upon  the  Wck,  with  the  head  a  little  raised.  If  there  be  great  paleness 
and  a  cold  surface,  witli  slow,  sighing  breathing, — the  signs  of  proetra- 
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tion, — SDiclliDg-salts  or  hartshorn  may  be  held  under  the  nose,  hot  tea  or 
mlTce  given,  and  heat  ajiplied  to  the  body.  If  there  be  great  licat  of  the 
surfaue,  cold  may  be  aj)[)lied  to  the  Ixxly  and  head,  and  cold  drinks  given. 

Fainting. — A  fainting  pei*80U  nm.st  \ye  laid  out  fiat  at  onee,  so  that  the 
heart  may  not  have  to  work  against  the  force  of  gravitation  iu  stnding 
bl(K>d  to  the  brain.  Sprinkling  water  iijTOn  the  faec  and  holding  sinolliiig- 
salts  to  the  nose  tend  to  exeite  the  nerves  of  sensation  and  rouse  the  brain 
and  heart  to  renewed  activity.  Nothing  else  ia  usually  necessary ;  though 
if  a  jH-rsou  is  very  slow  in  coming  to,  it  may  be  well  to  apply  heat  in  the 
form  of  a  mild  mustjinl  plaster  or  hot  moist  cloths  to  the  pit  of  the  stomach. 
Hysterics  are  best  treated  by  the  exercise  of  calmness  and  patience, 
sometimes  by  taking  no  notice  of  the  attack,  or  by  Ic.iving  the  sufferer  iu  a 
room  alone.  Heroic  measures,  like  dashing  water  into  tlio  face,  arc  not  to 
be  generally  recommended.  Good  is  3<jmetimes  done  by  giving  valerian  or 
IHoffmann's  anrKlyno. 

Epileptic  fits  are  to  be  treated  very  much  like  fainting-fits,  because  in 

'Chem  also  the  brain  is  tempurarily  blotMlless.     At  the  same  time,  any  move- 

Knents  calculated  to  injure  the  person  must  be  controlkxl.     There  is  no  use 

5  n  stniggling  against  such  as  will  do  no  injury  ;  they  had  better  be  simply 

«~<gnlated,  and  no  attemjit  made  to  prevent  them  entirely  ;  but  a  piece  of 

^cildcd  cloth  or  a  piece  of  soft  wood  may  be — if  it  can  be — thnist  between 

lie  teeth,  to  prevent  the  usual  liiting  of  the  tongue.     Wlien  the  height  of 

e  convulsion  is  passed,  rest,  quiet,  and  perhaps  a  moderate  stinuilatioa 

y  be  secured.     Hero  again  the  flat  position  of  the  body  must  Be  main- 

incnl. 

Oonvulsions  of  cltildren  and  infants  are  generally  (in  the  absence  of 

l:»«T»in-  or  kidney-disease)  due  to  some  irritation  of  the  digestive  ai>paratus 

«:>«•  to  teething.     They  are  usually  pre<xxied  by  some  other  evidence  of  irri- 

taation,  such  as  restlessness  and  frctfulness.      The  spasms  may  aifeet  the 

^^'liole  btidy  at  once,  or  only  a  half,  or  only  one  limb  at  a  time.     The  eye- 

t*^lls  sometimes  roll  about  or  squint,  or,  they  are  turned  far  up,  so  that  only 

the  lower  j»art  of  them  can  be  seen. 

When  convulsions  occur,  the  child  should  have  cold  applied  to  the  head 
&nd  heat  to  the  body.  It  often  seems  to  do  good  to  [)lace  it  in  a  tub  of 
■*ot  water  to  whi<'h  some  mustard  lias  been  addixl.  A  large  injection  of 
"ot  soapsuds  should  also  be  given,  to  elrar  tlic  Iwwels  out,  and,  if  possible, 
•l  emetic,  in  the  hojw  of  removing  any  cause  of  trouble  from  the  stomach. 
Irrigation  of  the  colon  with  moderately  cool  water,  as  taught  by  Monti,  of 
*  icnna,  is  sometimes  of  the  greatest  service  in  convulsions  of  children. 
-■*  f>r  the  profluetion  of  vomiting,  one-sixth  of  a  grain  of  apomnrphine  may 
***^  jriven  hyjxidermiealjy.  In  some  cases  of  convulsion  the  administmti))n 
**'  »:hloroform,  or  an  enema  containing  five  grains  each  of  chloral  ami  bro- 
***><lc  of  potassium  or  of  siMliiim,  will  bring  the  spasms  to  an  end. 

Apoplexy. — For  this  condition,  which  is  very  rare  but  not  unknown 
"*   children,  rest  and  cold  to  the  head  constitute  tlie  best  treatment.     The 
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bowels  should  be  emptied,  if  possible,  with  an  injection  of  hot  soapsuds, 
aud  a  purgative  given  by  the  mouth  as  soon  as  it  can  be  swallowed.         ^H 

INJURIES  TO  THE  BRAIN.  ^M 

Concussion  of  the  brain  may  he  caused  by  blows  or  falls  on  the  heao^ 
or  even  by  tblls  upon  ibe  feet  or  the  buttocks.     In  such  cases  there  is  sick- 
ness, sometimes  fainting,  with  paleness  and  depression.    There  is  also  usually 
confusion  of  ideas,  and  the  sufferer  canuot  talk  continuously  and  coherently. 
Therc  may  even  lie  unconsciousness. 

The  proper  treatment  for  this  condition  is  rest  in  bed,  quiet,  aud  plenty 
of  fresh  air.  If  the  skin  becomes  cold  and  clammy,  heat  should  be  applied 
to  the  body  and  liml)S.     No  wliiskcy  or  brandy  should  be  given. 

Compression  of  the  brain  is  marked  by  loss  of  consciousness,  sonie- 
tinies  [wralysis,  sometimes  twitching  of  the  muscles,  or  even  oouvulsiona, 
and  usually  heavy  snoring  breathing,  witli  wide  dilatation  of  one  or  both 
pupils.     The  treatment  is  the  same  as  for  apoplexy. 

EFFECT.S  OF   HEAT. 

Burns  or  scalds  are  usually  dangerous  in  proportion  to  their  extent 
aud  depth.  Those  which  involve  as  much  as  half  the  surface  of  the  skin 
are  almost  necessarily  fatal. 

After  an  extensive  burn  or  scald,  so  much  of  the  elotliing  as  has  to  be 
rcniovctl  must  be  clip]K-d  away,  so  as  not  to  burst  blisters  that  have  formed. 
These  way  be  punctured  at  one  edge  and  their  contents  allowed  to  run  out, 
and  the  elevated  cuticle  to  fall  down  upon  the  deeper  layer.  Then  a  dress- 
ing of  pure  sweet  oil,  castor  oil,  or  vaseline  is  to  be  applietl  on  strips  of 
|hft  old  linen,  and  disturbed  as  little  as  possible  ai^erwanls.  Iodoform 
18  a  very  soothing  application  to  burns,  either  in  powder  or  in  an  ointment; 
altliough  its  prolonged  use  has  a  tendency  to  promote  or  prolong  suppura- 
tion. Carron  oil  is  also  an  excellent  application,  and  stimulants  or  anodyni's 
may  be  given  as  required.  In  case  of  a  severe  and  extensive  burn,  the  entire 
body  may  be  immersetl  in  a  liath,  to  Ix;  kept  at  a  teuiperature  of  100°  F. 

Slight  burns  or  scalds  are  best  treated  by  applying  a  cloth  soaked  in  a 
strong  solution  of  baking-s<.)da — tiie  bicarbonate — in  the  proportion  of  a 
heiiping  tablcspoonful  in  a  teai'upl'ul  of  water,  or  it  may  l)e  powderetl  on 
witijout  using  any  water.  Carron  oil  is  a  good  ap])lication  for  such  bums. 
So  18  the  wiiite  of  egg.  In  an  emergency  damp  earth  may  be  used,  or 
white-lead  paint.  Anything  may  Ix-  usc<l  which  will  prevent  friction  and 
exclude  the  air;  but  nothing  should  be  used  wiiich  will  stick  in  cakes 
and  prevent  after-examination  or  make  this  very  painful.  For  this  reason 
flour  and  cotton  Imt ting,  though  often  recommended,  had  better  not  bo  used. 
For  small  bums,  simple  cool  water  is  better  in  ever}'  way  than  these. 
Indeed,  for  any  but  the  most  extensive  bums  it  is  one  of  the  beat  remedies : 
an  arm  or  a  leg  can  be  immeracd  in  it  and  left  there  a  long  while  with 
great  advantage. 
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Bums  "with  acida  must  be  deluged:  with  water  and  then  treated  like 
other  burns. 

Burns  with  caustic  alkalies,  such  as  snaplye,  should  be  treated  with 
an  application  of  vinegar,  followed  by  applications  of  oil. 

Bums  with  hot  pitch. — .Vftcr  such  bums  the  pitch  oflcn  sticks.  In 
such  a  case  it  ought  not  to  be  removed  immediately  unless  iu  excessive 
amount. 

Sunburn,  and  the  burns  caused  by  external  applications,  like  mustard, 
xwxy  be  treated  very  successfully  with  bicarbonate  of  sodium.  This  may 
^ls<i  be  mixed  in  equal  parte  with  vaseline,  cosmoliue,  or  lard  from  which 
the  salt  ha.s  been  boiled  out,  and  used  as  an  ointment. 

Sunstroke,  or  more  i>roperly  heatstroke,  is  not  usually  due  to  the 
<lirect  rays  of  the  sun,  but  rather  to  a  prolougcHl  elevation  of  the  bodily 
temperature,  especially  in  confined  plat*^.  "When  it  takes  place  in  the  open 
Air  it  is  apt  to  be  on  oppressive,  heavy,  or  murky  days.  It  is  generally 
j> receded  for  some  time  by  pain  in  the  lirail  and  a  sense  of  oppression.  The 
attack,  however,  culminates  in  loss  of  consciousness,  with  heavy,  labored 
l>ivathing,  and  an  intense  burning,  dry  heat  of  the  skin,  M'hile  the  bladder 
a.ri<l  Iwwels  are  often  involuutarily  evacuated.  The  absence  of  {XTspinition 
i  KB  the  presence  of  so  great  heat  is  one  of  the  most  characteristic  symptoms 
of  heatstroke. 

The  ti-eatment  consists  in  first  lowering  the  temperature.  As  much  of 
tl^c  clothing  as  practicable  must  be  removed,  and  the  patient  should  Ije 
^nanpported  to  a  cool  and  airy  place  if  possible.  Cold  must  then  be  applied 
to  the  head  and  body,  and  ice  may  be  r«!)!)e<l  over  the  clu^t  and  phw'cd  iu 
t,h<>  armpits.  Pouring  or  da.shiug  cold  water  over  the  body  is  not  to  lie  ad- 
^''isicd,  as  it  conveys  a  nwdltss  shock  to  the  system  ;  but  there  is  nothing 
t*^^tter  than  to  place  the  body  in  a  cold  batli,  or  to  wrap  it  in  shtH'ts  kept 
■Wr«t  and  cold  by  renewed  applications  of  cold  water  or  ice.  The  temj>era- 
*-*->«  of  the  body  must  be  wat<'hed,  as  there  is  some  risk  of  pushing  its 
•"^^^iuction  too  far.  When  the  temperature  has  l>i:^n  brought  down  to  100° 
^  -  or  consciousness  luus  iTturne<l,  the  wild  may  be  discontiuucKl,  to  he  renewed 
<**>ly  if  the  surface  becomes  again  very  hot. 

Heat-Exhaustion. — This  is  a  condition  of  gn-at  depression  of  the 
system  due  to  tlie  action  of  heat,  and,  wcurring  in  hot  weather,  it  might  be 
'''Unfounded  with  sunstroke  or  heatstroke.  But  in  heat-exhaustion,  instead 
^^  a  hot,  dr)'  skin,  there  is  a  cold,  moist  one.  This  calls  for  rest,  fresh  air, 
'^Otl  a  cool  a|)artment,  but  for  no  ap])lication  of  cold  to  the  surface.  Small 
'**^*e«  of  brandy  or  whiskey  thoroughly  dilut^Kl  may  be  given,  and  the 
*yat4>m  gradually  brought  back  fron\  its  depression. 

Lightningr-Stroke. — Tliis  is  marked  by  evidences  of  shock,  with  re- 
"*»ction  of  the  force  of  the  circulation,  weak  pulse,  and  slow,  sighing 
breathing.  It  is  to  be  treated  with  rest  and  stimulants,  and  warmth 
'Pplicd  to  the  body. 
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EFFECTS  OF   COLD. 

Freezing  is  best  treated  i\v  fcradiially  briiiginj^  the  temj>erature  up  to 
tlmt  wliic-li  is  normal  and  matiitainiiig  it  tliure.  Wlieu  fingtrs  or  tot*  are 
frozen  or  frosted,  warm  baths  aud  gentle  frictiou  are  to  be  usicd,  afterwanla! 
covering  with  a  thiek,  hot  poultiee.  In  sueh  cases  gangreue  not  infrtv 
queiitly  follows  tlie  fi"eezing.  Frfizen  ears  or  noses  are  of  less  frequent 
oc-eurrence,  l)tit  must  be  treated  on  the  same  principles. 

If  the  whole  body  has  been  exjK)8ed  to  extreme  cold,  there  will  follow] 
a  dcprc'ssioii  which  rtHpiires  the  most  cautious  treatment.  To  restore  ita 
warmth  is  the  first  deiuuml,  and  fur  this  a  warm  bath,  made  gradually^ 
warmer  until  as  hot  as  can  be  well  lx>rne,  surrounding  with  heated  blankets,! 
or  exposure  Itefuiv  an  open  fiix',  may  Ik-  used.'  At  the  same  time,  stimu- 
lants may  Ih-  given  internally,  such  as  hot  tea  or  cofiec,  with  the  addition 
of  small  quantities  of  spirits. 

SPU.VINS. 

Sprainsof  the  fingers  or  of  the  wrist  reijuire  cold  and  moist  applications.' 
In  the  latter  the  hand  and  I'urearm  should  l>c  (.-overed  with  cotton,  baudugedi 
smoothly,  aud  laid  on  a  straight  splint  and  lightly  secured  to  it  with  a  soft  I 
bandage  or  broad  strips  of  sticking-plaster.  One  of  these  should  go  round 
the  hand  and  oue  or  two  round  tlie  forearm  above  the  wrist, — not  over  it. 
Sprains  must  be  treated  by  rest,  and  by  heat  or  cold,  whichever  gives  tl 
most  comfort. 

iSpraius  of  the  ankle  are  not  infre<piently  complicated  with  a  fracture 
of  oue  of  the  malleoli.  This  complication  may  give  rise  to  nuich  trouble, 
and  rerjiu'rcs  vcrj-  skilful  and  patient  treatment.  The  general  principle 
iu  the  case  of  a  sprained  ankle  is,  first,  to  put  the  joint  at  complete  rest, 
to  allay  inflammatiou  if  it  arises,  and  afterwards  to  promote  the  absoqv 
tion  of  inflanuualory  pnnlnct-s.  The  foot  and  ankle  should  Ix-  covered  with 
wittou  or  t^uiktl  w(xj1  aud  a  bandage  carefully  aud  smoothly  applied.  The 
use  of  a  splint  may  usually  be  disjK'nsed  with,  if  the  bandaging  is  well 
done.  In  some  cases,  however,  a  .splint  such  as  is  used  af\er  tenotomy  for 
clulvfoot  is  of  grf«t  service.  The  dressings  may  remain  undisturbed  fur 
days  if  the  ankle  is  comfortable.  If  the  dressings  bec<jme  l<K>se  from  rapid 
ditniuutiou  of  the  swelling,  they  should  be  removed  and  rtapplied.  When 
this  is  done,  careful  massige  or  douching  with  alternate  streams  of  hot  and 
cold  water  may  be  useful. 

After  the  inflauunatory  stages — if  they  have  not  lieen  averted^-any  de- 
posits may  be  removed  by  massage,  douching,  and  careful  passive  motion. 


'  This  nx'iimniendiition  is  contrary  to  fxipulnr  lu-liof,  and  t'ontrarj-  to  wh«t  is  tAiufht  in 
mutit  toxt-lxxtks,  a«  well  as  in  books  on  the  trenlnient  of  emergrnoies.  But  it  b>s  bwu 
prnvpd  to  be  correct  by  experinipnls  made  in  Runsiii,  where  it  was  found  that  the  bc«t  vnf 
to  resuscitate  dogs  which  had  been  (Vvizen  was  to  put  thcin  at  once  into  a  hot  bath,  tif 
twenty  animals  treated  by  the  "gnidual"  mk'IIukI  in  a  cold  room,  fourteen  died ;  of  twenty 
intPHluved  at  once  into  a  warm  room,  eight  died ;  of  twenty  placed  {mmediately  in  a  hot 
bath,  all  recovered. 
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WOUNDS. 

Wounds  may  be  classified  as  contusions,  contused,  lacerated,  punctured, 
poisoned,  incised,  and  gunshot  wounds. 

Contusions  are  best  frratfcl  at  first,  wliun  piiinful,  hy  tlio  njvplioation 
of  cold  wet  cloths.  Pure  luudauuui  is  oflcii  a  very  acc<'ptal>le  opplicatiou. 
Later,  when  the  pain  lias  subsidwl,  hot  wet  cloths  are  best,  as  they  I'avor  the 
carrying  off  of  the  blood  that  liiw  esf-.ijK'*!, 

In  ciintusions  of  tlie  chest  or  alMlnnien  internal  orpins  may  be  injured. 
Eviilence  of  tliis  may  be  seen  in  8])ittiirg  of  bhxKl,  or  vomitiiifr  it,  or  ]ia«sing 
it  from  the  bowels  or  from  the  bladder ;  or  there  may  be  ^reat  dcjtression. 
lu  such  cases  complete  rest  must  Ijc  sccuretl,  and  the  streiijrth  of  tlie  sufferer 
su:<tniucd  by  means  of  warmth  ap|>Iied  externally  and  careful  stiimilation 
internally,  until  the  nature  of  the  injury  is  exactly  made  out  and  a  suitable 
line  of  treatment  may  l>e  adojited. 

Contused  Wounds. — These  are  cuts  or  tears  accompanied  with  braising 
of  tJie  tissues.  They  are  to  be  treated  like  lacerated  wounds.  Unless  they 
bleed  freely,  warm  applications  are  better  suitctl  to  such  wounds  than  are 
Cold  ones. 

Incised  wounds,  if  8ini|>le  and  small,  call  only  for  a  piece  of  adhesive 
plaster  and  periiaps  a  bandage.  If  larfje,  the  edges  should  be  brought  as 
t»«.*ar  together  as  jx)8sible,  and  siippttrtcfl  so  by  adiiesive  {)la.ster  or  by  hnnd- 
^^jjes.  If  an  entire  part  l>e  cut  off,  as  an  ear,  a  nose,  a  toe,  or  a  finger, 
■t  sliould  be  cleaned  with  lukewarm  water,  and  put  in  its  place,  with  sutures, 
"tMidages,  and  a  splint.  Some  very  remarkable  t-ases  of  reunion  of  such 
po-rts  are  on  reconl,  and  an  attempt  to  save  them  is  not  to  be  lightly 
'■^^jerted. 

Lacerated  Wounds. — In  lacerated  wounds  the  torn  parts  can  be  placed 
*s.  nearly  as  j.x)ssible  in  their  natural  position  (after  removal  of  any  foreign 
•^i^tters  that  have  entered  them)  and  covered  with  cool  wet  lint,  or  with  lint 
®*^*«jlved  in  laudanum  or  in  alci>liul  and  water.  If  the  tear  has  Ix'cn  vcrj'  great 
^•acl  the  sufferer  is  depres.sctl  and  cold,  tca*poonful  doses  of  brandy  or 
*'l>iskey  in  hot  water  may  be  administered,  and  lint  wrang  out  of  hot 
^-ater  placed  over  the  injured  parts. 

Punctured  wounds  are  made  with  .sharp-pointed  objivts,  like  arrows, 
l*it»s,  needles,  tacks,  fi.sh-Iuxiks,  ghu<s,  thoru.s,  siijintei-s,  or  teeth. 

If  a  needle  is  run  into  the  flesh,  the  surgeon  should  make  sure  whether 
*Qy  of  it  is  still  in  the  tissues  or  not  before  making  an  incision.  In  most 
'^^scs  this  is  not  hard  to  do,  but  sometimes  it  is  im[xis.sili]e. 

Fish-hooks  may  be  removed  by  a  simple  incision,  or  the  string  may  be 
•^'t  and  the  point  of  the  hook  piislicd  tlirfnigh  tlie  skin  and  the  whole  drawn 
^''•t,  as  a  needle  would  Ik?  in  sewing.  If  it  can  Ix"  done,  the  broad  part  of 
*»»e  hook  may  be  cut  off  before  trying  thi.s.  But  this  is  u.sually  not  easy  for 
*^e  operator  or  the  patient. 

Splinters  are  dangerous  in  proportion  to  their  size  and  according  to  the 
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part  they  enter.  Small  splinters  may  be  picked  out  with  a  needle.  Splin- 
ters under  the  nail^  may  he  removefl  by  scraping  the  nail  as  thin  as  possible 
over  the  splinter,  then  splitting  it  or  cutting  a  little  tongue  out. 

Splinters  of  glass  must  be  removed  by  incision,  and  the  wound  trwited 
on  general  principles. 

Splintere  in  the  eye  should  be  removed  with  the  greatest  lare,  and,  if 
possible,  by  a  8|jecialist.  Aflerwards  the  eyelid  should  be  gently  dngwl, 
both  eyes  covered  with  a  layer  of  absorbent  cotton  soaked  in  cool  watir, 
and  a  bandage  placeil  roinul  the  head,  so  as  to  keep  the  li<ls  as  still  a? 
poesiblo.  This  bandage  should  not  be  too  thick  nor  put  on  too  tight,  aud 
the  application  should  be  kept  cool,  with  ico,  if  need  be. 

Poisoned  wounds  are  usually  punctured,  and  result  from  the  bites  or 
Btings  of  animals  or  insects. 

The  bites  of  venomous  eerjients  usually  demand  the  prompt  remowl 
of  the  ]):irt  liittcn.  It  may  be  cut  out  instantly.  Before  this  the  part 
should  be  eucirck\l  alx>ve  the  wound  with  a  tight  ligature,  and,  if  small 
enough,  thrust  into  the  mouth  and  sucked  hard,  so  as  to  e.xtract  the  poisoo. 
Cauterizatl(m  may  Ik-  efTet-tcd  with  anything  at  hand,  like  a  knitting- 
neeillc  or  a  nail,  lieatcd  to  redness.  Stimulants  may  be  administered  if 
neeessarj'. 

The  stings  of  tarantulas,  scorpions,  centi])cdes,  etc.,  are  to  be  treated 
with  cold,  and  hartshorn  appliwl  to  the  jwiut  where  the  sting  entered. 

The  stings  of  insects  may  be  trcatixl  with  cold  wet  alkaline  applica- 
tiona :  wet  earth  is  a  verj-  good  one.  The  aijplication  of  a  drop  of  hartshorn 
or  some  wet  sjilt  often  gives  great  relief. 

The  bites  of  cat-s  and  rats  are  sometimes  followed  by  severe  inflammar^ 
tion.     The  ti^eatmeut  consists  in  cleansing  the  bites,  and  treating  them  as 
la«>ratt-*l  wounds. 

The  Bit<^«  of  Dogs. — If  any  one  be  bitten  by  a  dog  in  good  health,  only 
the  simplest  treatment  will  be  necessary.  If  the  dog  be  sick,  local  inilam- 
matiun  or  severe  ^institutional  disturbance  may  follow.  In  case  of  reason- 
able suspicion,  the  wound  may  be  thoroughly  cleansed  and  an  application 
of  hartshorn  made  to  it,  iu  addition  to  energetic  sucking  to  extract  any  irri- 
tating material  which  may  have  entered  it.  A  prolonged  study  and  con- 
Bidornble  cxjjerienee  with  regaixl  to  the  subjet-t  have  convinced  me  that  the 
gt'ocnil  practice  of  cauterizing  dog-bites  with  nitrate  of  silver  is  dangerous 
and  should  be  abandouc>d. 

Must  medical  men  know  that  it  is  a  foolish  thing  to  kill  a  dog  that  has 
bitten  anybody,  soon  after  this  has  taken  placr.  Such  a  dr^  should  be 
cnught  aud  kept  under  the  observation  of  a  iktsod  of  great  carefulneas, 
iutclligcn<v,  and  special  information.  The  t<j<j  speedy  slangJiter  of  a  dog, 
htk<  iMbbwl  many  a  sufferer  of  the  assurance  that  would  have  lieen  gained 
bv  MHMUg  it  living  and  well,  and  has  sent  many  a  one  to  the  grave,  as  dying 
ttf  hydrt>|)hi)biii,  who  never  had  it,  but  had  been  bitten  by  a  healthy  and 
luwnuh«s  iiniiutil.  , 
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SPECIAL   HEMORKUAGES. 

Bleeding  from  the  nose,  in  ciiildrcn,  is  often  nature's  way  of  getting  rid 
of  an  excess  of  blcKxl ;  but  it  may  be  so  profuse  as  to  tliroaten  life.  If  this 
betJiecase,  salt-and-water  or  vinqpir  may  be  snuflttl  up  the  nose,  injected 
bva  fountain-syringe,  or  applied  by  pouring  with  the  head  thrown  i>ac'ii.  A 
rtrong  solution  of  alum  in  very  warm  water  is  also  ust'ful ;  but  vinegar  is 
fas  disagreeable,  and  will  seldom  fail  to  check  the  bleeding.  lu  rare  eases 
tlw  nares  must  \)c  plugged. 

In  hemorrhage  from  the  lungs  the  blood  is  bright  red  and  generally 
frothy.  It  is  rarely  profuse,  and  yet,  as  it  is  usually  oougiicd  up  and 
OBDgbt  in  a  handkerchief,  it  seems  to  l>e  m.  The  amount  can  never  l>e 
safely  estimated  in  this  M-ay.  The  best  trt>atraeut  is  rest  in  bed  with  the 
Iwdy  raised  in  the  sitting  posture,  and  the  swallowing  of  lumps  of  ice. 
Tiic  application  of  oold  to  the  chest,  if  the  jiaticnt  is  not  too  weak,  is  of 
some  use,  and  a  saltspoonful  of  salt  and  a  teaspoonful  of  vinegar  may  be 
given  ever>'  fifteen  minutes.  Five-grain  doses  of  gallic  acid  may  be  very 
serviceable. 

In  hemorrhage  fnira  the  stomach  the  biixxl  is  usually  very  dark,  look- 
ing like  coffVxygrouuds.     If  it  is  niixwl  with  any  other  contents  of  the 
stomach,  its  appearance  may  be  masked.     In  such  i-ases  ice-water  or  broken 
ice  may  Ix-  swallowed,  and  tcasptMiuful  doses  of  vinegar.    Rctit  iu  Ix-d  must, 
and  the  applieatiou  of  cold  to  the  stomach  may,  be  employed,  with  tannic 
■cid  iu  five-grain  doses. 

Hemorrhage  from  tJie  Iwwels  may  be  treated  with  ii-e-water  injections, 
ibc  application  of  ice  to  the  abdomen,  and  five-grain  doses  of  tannic  acid. 

In  severe  bemorrliage,  rest  in  bed,  without  a  pillow,  and  with  the  head 
">9*yer  tlian  the  body,  must  also  be  secured. 


P0IS0N8. 

As  it  is  better  to  prevent  accidents  than  to  correct  them,  it  is  a  good 

l>la.n  to  have  dangerous  articles  kept  invarialjly  out  of  reach  of  children, 

*»>tl  to  have  any  Ixjttle  containing  what  may  Ije  dangerous  marked  by  a  ball 

and  chain,  such  as  the  druggists  sell,  or  by  tying  a  stout  piece  of  tape  round 

'^  ueck.     This  gives  warning  in  (he  dark  as  well  as  in  tlie  light. 

When  there  is  reason  to  Itclieve  tliat  a  cliild  has  taken  a  |K)ison  of  s<ime 
*ort,  it  may  be  known  what  has  been  taken,  or  it  may  not  be  known.  We 
Will  ounsider  first 

Unknown  Poisons. — If  tiie  child  should  vomit,  this  should  he  en- 
*»«raged  ;  if  not,  it  must  be  provokeil.  The  simplest  way  to  do  this  is  to 
Rive  large  draughts  of  lukewarm  water,  and  to  titillate  the  fauces.  If 
thcjX'  is  time,  and  it  is  at  hand,  a  tcaspoonful  or  two  of  ground  mustard 
tnay  be  stirred  up  in  the  water,  or  a  teas|ioonful  of  pcjwderwl  ijiecac,  or  a 
tabjespoonful  nf  the  syrup  of  ipecac.  There  is  no  occasion  for  fa-^tidiousness. 
.Any  water  will  do.     Water  in  which  hands — or  dishes,  for  that  matter — 
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have  IxH'ii  wasliecl.  may  by  its  very  rcpiilsivcucss  act  more  quickly  tlian 
anything  else  ;  ami  if  i?<.iap  has  been  used,  it  will  be  all  the  better  fur  tiiat.as 
soap  is  an  antidote  for  acid  poisons.  The  quantity  used  must  be  lai^;  the 
suffewr  mn.st  be  urpod  to  drink  and  drink,  a  large  quantity  at  a  tinip,  until 
he  can  contain  no  more,  and  has  been  made  to  vomit  over  and  over  ajrain. 

After  copious  vomiting,  soothing  liquids  should  be  given,^-oil,  milk, 
beaten-up  paw  eggs, — all  in  niixlerately  large  quantities.  These  are  espe- 
cially valuable  when  the  poison  has  been  of  an  irritating  charaeter. 

If  the  sufferer  be  muoli  depressed,  some  stimulant  may  be  administered. 
Strong,  hot  ti'a,  without  milk,  is  the  best,  Ixx^u.se  it  is  a  chemieal  antidote 
to  many  poisons.  Strong  coffee  is  next  in  value.  To  either  of  tlies*  ism 
be  added  brarxly,  whiskey,  wine,  or  alcohol,  in  half-teaspoonfnl  doses, 
mi.xed  with  a  little  hot  water.  Warm  coverings  are  not  to  be  forgotten; 
and  if  the  depression  be  groat,  hot-water  cans  or  hot  bricks,  wrapiKxI  in 
one  or  two  thicknes-sos  of  blanket,  should  be  laid  by  the  side  of  the  cIksI, 
or  a  large  poultice  placed  round  the  body,  or  a  blanket  wrung  out  of  hot 
water  and  covered  with  a  drj'  one. 

Mineral  Acids. — For  these  the  proper  treatment  is  to  give  an  alkali, 
A  tablespoonful  of  hartshorn  may  be  mixed  with  two  teacupfnls  of  water, 
and  given  ;  or  almost  uniimitod  quantities  of  stida,  magnesia,  iH)ta.<h,  white- 
wash, chalk,  tooth-jMjwder,  whiting,  pla.ster,  s^tap,  or  even  woo<l-aslies, 
stirred  up  in  water.  After  this  should  come  the  provoking  of  vomiting; 
thou  the  bland  fluids  mentioned  alwve  should  be  administered,  rest  secured, 
and  stimulation  euiploywl  if  necossar\'. 

Oxalic  Acid. — For  this  the  Ix^st  antidote  is  lime  in  some  form.    iC 
lime-water  is  at  hand,  it  may  be  given  freely,  or  whitewash,  tooth-powde*" 
chalk,  whiting,  or  plaster  from  a  wall.    The  latter  may  he  crushed  and  stinv^^ 
up  in  water,  without  regard  to  the  grittini-ss,  which  will  not  do  any  harm. 

Carbolic  Acid  is  a  very  dangerous  poison,  be<ause  it  acts  rapidly  a 
benumbs  the  stomach,  so  that  it  is  hard  to  provoke  vomiting.     This  muss 
be  attempted,  however,  and  lai^  draughts  of  oil,  white  of  egg,  magncsii 
and  water,  or  milk   must   be  given.      Rest,  warmth  of  the  body, 
stimulation  must  also  l)c  se<'ured. 

Alkaline  Poisons. — IStrong  alkalies  must  be  coml>atod  with  an  aoid...>- 
Vinegar  lan  always  lie  had,  and  there  is  nothing  lietter.     It  should  bes^^"^ 
given  undiluted  and  in  large  qnantities.      Ix-mon-juicc  may  be  used,  or 
even  orange-juice,  though  the  latter  is  too  mild  an  acid  to  lie  of  much  ser- 
vice, unless  the  rirangcs  aiv  very  sour.    Vomiting  should  then  be  provoked, 
and  followed  by  bland  drinks,  rest,  and  stimulation  if  necessary. 

Arsenic  usually  excites  vomiting  and  violent  |Tain  in  the  stomach.  At 
once  large  quantities  of  milk,  white  of  egg,  flour-and -water,  or  oil  and 
lime-water  must  be  given.  The  vomiting  must  be  encourngwl  or  provoked, 
and  <lialyz(xl  in>n  should  he  given  free'ly,  in  tablesjKtonful  doses,  each  dw 
being  followed  at  once  by  a  teasptjoiiful  of  common  salt  in  a  tcacupful  of 
water ;  or,  if  this  is  uot  at  baud,  c<{ual  parts  of  sulphate  of  iron  and  of 
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r.^«27 


^''*«Qlved  in  separate  cujis  of  hot  water  anil 
^^omiting  should  be  again  provoked, 


^ 


.salt,  milk,  egga,  and  castor 

'•inst  lie  provukod, 

aiidicst  tiling  cou- 

/  with  eggs  and  milk. 


^^^^  Ann, 


iO 


OS  by  children.     It  is  a 

Ipliate  of  oupj)er  disstdved 

Tutos,  until  vomiting  comes  on. 

otetxtl,  but  no  oil. 

.  lunar  caustic  is  a  very  strong  brine 

.gain  ;    and  vomiting  should  be  pro- 

Tie  to  have  a  look  like  thin  milk. 

<•,  i>  also  sometimes  swallowed  by  mistake. 

(Ill-water. 

cli  tut  opium,  morpliine,  laudanum,  paregoric, 

I'll  with  emetics,  usetl  pronijitly.     .Strong  «)ffee 

stimulant.    So  long  as  the  breathing  does  not  foil 

'    t.ln.|-(i  iji  ii„  iiiimaliafr  danger  of  death  ;  hut  the  im- 

»    ^^1>  the  breutiiiug.     The  custom  of  walking  a  patient 

'I' V  \*^Ug  him  with  wet  towels  is  to  be  deprecated,  because 

,W  ^^  *^*^por.     If  an  elwtrieid  Ijattery  am  be  obtained,  the 

^\j()U  U  \^  used,  and  apj)lit'd  so  as  to  stimulate  the  sensory 

^»Ot  ^"^  that  they  shall  excite  reflex  acts  of  deep  breathing. 

t\iii''S  **  t(j  lay  the  jiaticnt  u])ou  a  lounge  and  slap  his  skin 

^'^'"     ^f  a  >»road  brush  or  witli  a  slipjK'r.      This  is  all  the  rousing 

^^     rVi  *^  ^"'"S  ^  ^^^^  breathing  keeps  al>ove  ten  to  the  minute. 

"'"the  breathing  should  cease,  artificial  respiration 


*  "'^^Ti  bcli*^^'  tl"9,  or  if  I 


iild  ^^         The  treatment  for  chloral  poisoning  is  the  same  as  for  {wison- 

lxa£h>'  '*'"     io0  i>oisoning  should  l>c  treated  by  provoking  vomiting,  giving 
SV^      1  doses  of  fitWn  gniins  of  bromide  of  jMjtassium  or  ten  grains 


poT^' 


both.     The  greatest  quiet  must  be  secured.     The  poisoned 


■g  cb'*'  I  '  ],]  1)0  put  to  Ixtl  in  a  darkened  rtxim,  with  doors,  windows,  and 
enw"  '    .fjin"od  in  a  way  that  shall  exclude  all  sights,  sounds,  and  draughts, 

|-i('»r '  '       In  case  of  aconite  poisoning  vomiting  must  l>e  brought  on, 

e  11  tt'ctl  bv  the  administration  of  stimulants.     Strong  coffee  may  be 

'     I  rtshorn  (a  teaspoonful  in  a  teacupfiil  of  water),  wine,  whiskey,  or 

1       If  there  is  depression,  warmth  should  be  used,  as  described  whea 

alidV.      *• 

L-akiiig  of  unknown  poisons. 
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Veratrum  viride  jwisoning  is  to  be  treated  like  aconite  poisoning. 

Hemlock,  deadly  nightshade,  tlie  Jamestown  (or  jimson)  weed, 
monkshood,  and  toadstools  are  sn)metime3  eaten,  witliout  kuowlcdjje 
of  their  poisonous  cliaraeter.  Tobacco,  too,  sometimes  causes  poisonous 
effects.  All  produce  dwp  dqiression,  and  tunst  he  treatetl  by  tiie  indtu-tioo 
of  vomiting,  if  it  has  not  already  CK.-curred,  followed  by  stimulation  am! 
warmth,  ver\-  much  as  in  the  cai»e  of  aconite  poisoning. 

Alcoholic  liquors  are  sometimes  taken  in  such  large  quantities  a;  to 
be  poisoiKuis.  AV'licn  this  is  the  case  the  course  to  be  pursued  is  to  cause 
vomiting,  give  hartsliorn-and-water  (a  teaspoonfiil  in  a  tcacupful),  and  kwp 
the  body  warm. 

Decayed  meats  or  vegetables  visually  excite  vomitiug,  which  shoiiltl 
Ije  enconragctj  till  the  stomach  is  empty,  and  followed  by  a  dose  of  cattnr 
oil  and  some  powdered  charcoal. 

In  conclusion,  let  it  l)e  remembered  that  when  there  is  an  alarm  of  [xii- 
soning  it  is  imjKirtant  to  keep  cool.  In  many  cases  of  poisoning  there  is 
much  more  alarm  than  danger.  Death  from  accidental  jjoisoning  is  very 
rare.  To  save  time  in  nn  emergency,  the  following  table  may  be  consultsl, 
which  gives  the  name  of  each  of  the  poisons  we  have  already  studied,  and  the 
proper  treatment  for  it 


PoraoK. 

Vnknotcn  . 

Acids  : 

Suljihurie, 

Nilric, 

Murintio, 

Oxalic, 

Carbolic, 
Atkaliet: 

Haruhom, 

Soda, 

Potash, 

Lye, 

Arsenic  ; 
Paris  grpon, 
Solicclc's  green, 


AeefnU  of  Lrad: 
Sugar  uf  Lead, 


Oirrorite  Sublimaie,  1 
Tartar  Emttie,  i 


TBEATman. 

Provoke  repeated  \-oiniting ; 
Give  bland  litjuide; 
Stimulate,  if  aactaamry. 

Give  an  alkali ; 
Provoke  vomiting ; 
Give  hlund  liquid! ; 
Secure  rest ; 
Stimulate,  if  necctsai^. 

'  Give  an  acid  (vinegar) ; 

Provoke  vomiting ; 

Give  bland  liquids; 

Secure  rest ; 

Stimulate,  if  necessary. 

Provoke  vomiting ; 

Give  dialyzcd  iron  and  salt ; . 

Give  dose  of  castor  oil ; 

Secure  rest ; 

Stimulate,  if  necessary. 

Give  Epsom  salt ;     \  »         _i  ••_ 

„       , '  'V  repeat  several  time* ; 

Provoke  vomiting ;  > 

Give  liland  liquids; 

Give  dose  of  castor  oil. 

Provoke  vomitinc  ;  ■>  .  i  ^j       - 

n-       •  •  \^     .     ...     >  repeat  several  time*; 

Give  strong  tea,  without  milk ;  i 

Give  raw  eggs  and  milk ; 

Give  dose  of  castor  oil ; 

.  Stimulate,  if  necessary. 


>  repeat  severnl  times: 
t:i     *^ 
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PODOX. 


XUrabei^  Silver 


Jcdmt. 


Opmm: 
Morphine, 
Litudanuiii, 
Paregoric,  etc., 

Chiora/, 


JoTHtatown  Wtedy 
ga^ktshadr  (beliadonna), 


>  repi>Bt  qiaoy  times, 
t     I 


Treatxent. 
Provoke  vuiniting ; 
Give  five-grain  do»ea  of  sulphate  of  copper,  or  teaspoonAil 

doses  of  turpentine. 
Give  dose  of  luugnesiu,  but  no  oil. 
Give  strong  wlt-and-WBter ;  1 
Provoke  vomiting;  i 

Pnivoke  vomiting ; 
Give  6t«n.-h-aiid-water; 
Give  bland  fluids. 

Provoke  vomiting  repeatedly; 
Give  strong  coffee,  without  milk; 
Keep  up  the  breathing. 

Provoke  vomiting  once  or  twice; 
Give  a  purgative ; 
Secure  abcniute  quiet. 
Provoke  vomiting; 
Stimulate  well ; 
Keep  head  low. 


jiteoM 

Jfaea^  Meat  or  VegetabUi 


Provoke  vomiting; 
Stinmlnte  well. 

Provoke  vomiting ; 
Give  bart^biirn-und-water. 
Provoke  vomiting ; 
Give  a  purgative  ; 
Give  powdered  charcoal. 


To  provoke  vomiting,  warm  ^vatpr  mny  be  used,  with  or  without  gi^>un(l 
mustard  (a  teaspoonf'iil  to  half  a  pint  of  water),  or  i|)ecacnanha  (a  tcaspoon- 
ful  of  the  powder  or  a  tal>k"S|>oonfnl  or  so  of  the  syrup),  and  titilhiting  the 
felloes.  It  is  best  to  give  large  tpiantities  (half  a  pint  at  a  time)  of  warm 
^atcr  whenever  vomiting  is  to  be  excited. 

Bland  liquids  are  milk,  raw  eggs,  some  sort  of  oil,  gruel,  etc. 
Stimiilanta  are  tea,  coffee,  whiskey,  wine,  etc.,  or  hartshorn-and-water. 
•^  feaspoonful  of  hartshorn  in  a  leacupfid  of  water  will  \>c  enough  for  a 
**t>sc  In  making  tea  or  coffee  one  must  not  wait  to  do  it  as  if  for  the 
^^blc,  but  mix  hot  water  and  the  leaves  or  grounds,  squeeze  them  well,  stir 
**^»ia:ethcr,  and  give  the  whole, — leaves,  grounds,  everA'thing.  At  the  same 
'•*U3e,  some  may  be  made  regularly,  if  there  are  conveniences  for  it. 

Alkaline  antidotes  are  harts!iorn-and-water  (a  tablespoonful  in  two  tea- 
*^pfuls  of  water),  soap-and-water,  lime,  whiting,  soda,  chalk,  tooth-powder, 
Piaster,  magnesia,  whitewash,  and  even  wood-ashes. 
Acid  antidotes  are  vinegar  and  leraon-juit«. 

In  giving  an  antidote,  never  wait  for  it  to  dissolve.  Just  stir  it  up  in 
•**y  fluid  at  hand,  except  oil,  and  have  it  swallowed  immediately. 
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Veratrum  viride  poisoning  is  tu  Im 
Hemlock,  deadly  nigrhtehade, 
monkshood,   and  toadstools  Hr< 
of  their  poisououa  cbaraoter.     Tr' 
effects.     All  produce  deep  depr 
of  vomiting,  if  it  lias  not  al 
warmth,  very  much  as  in  thf 

Alcoholic  liquors  an 
be  poisonous.     When  tli 
vomiting,  give  hartslinr 
the  IxmIv  warm. 

Decayed  meat 
be  eni'ouragt'd  till 


t.  RGERY. 


J40RT0N,  M.D. 


oil  and  some  pov 
In  eonclusi' 
Isoning   it  is 
Itnucb  more 
[rare.    To  • 
Iwhich  gi' 
Lproper  ♦ 


C? 


.^etic  eui^erj'"  has  been  made  to  cover  t 
«  are  in  the  main  reparative,  formative,  of 
ws  j«»oli  as  have  for  their  primary  or  princip' 
j.-al  physical  defects,  or  the  rc-storation  of  l'"' 
i  i^rpans,  inchiding  operations  extending  from 
t  blixxl. 
_    iri  are  (xxa-sionally  referred  to  in  tlie  writings  of 
.1)  practised  by  the  Hindoos  and  I^-ptians  from 
^-   ^\'U  only  during  the  last  half-centnry  that  gene™ 
.1  poHttion  that  would  jH^rniit  the  development  «»' 
1  >'.i(ift  deiKirtment  of  nuxlical  science.     Stimulatt*' 
.isiou  of  tendons  by  Stromeyer,  alxtut  1831,  and  I'J' 
,nirting  by  Ilcvonlin,  in  1869,  phistic  surgery  tii^v 
■  ^i  ujwn  a  new  ci-a  with  the  advent  of  anicsthetii*  a*** 
X  iuto  surgery.     By  the  former,  absolute  control  of  ***" 
, :  by  the  hitter,  the  successful  result  (or  at  least  the  p*"*" 
.  -uion)  («n  generally,  if  not  invariably,  be  assured.      -^ 
..    projwrtion  of  cases  requiring  plastic  o|)eratioDS  is  V^*^ 
1  lormerly,  beca\ise  the  methods  pursued  in  the  motl^     J 
...ids  i)rcvent  suppuration  and  loss  of  tissue  atler  ojierati*-^    jj 
i-»iry  is  now  given  with  less  freetlom,  instances  of  ulcerat*    -. 
jjoiigliing  of  ttie  lips  or  cheek  rarely,  if  ever,  occur.     Pla*^ 
Miv  infi"cquent  in  children,  and  most  of  them  will  be  ibund  {  ^ 
v.'^lK're  in  this  work  under  appropriate  headings, — "  Congeui 
4«i  Deformities  of  the  Face,  Lips,  Mouth,  Tongue,  and  Jaws*^ 
.  ..ml  Cleft  Palate,"  "Congenital  .\ffectious  of  the  Bladder  ai> 
niii-Foot  and  Torticollis,"  "Deformities  of  Bone,"  etc., — aty 
V  further  referred  to  in  this  paper. 
,uriju'iples  involvefl  in  plastic  surgery  of  childho<Td  in  no  way  differ- 
■  governing  similar  ojjerations  at  any  other  jieriod  of  life. 
(V  pn-paratory  treatment  is  all-important :  indeed,  we  may  lay  dowt^ 
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itioii  of  the  tissues  favorable  to  repair  is  absohitcly 

fill  result.     A  plastic  operation  should  not  Ik?  eon- 

ndertaliGn,  unless  the  disease  uecessitatiug  it  is  praetieally 


litions  of  the  operation  and  surroundings  and  the  after-trcat- 
ewise  shonld  be  such  as  will  most  readily  conduce  to  success, 
care  must  be  exoreiscd  to  secure  rest  for  the  part  ojwratixl  upon 
pr  nourisbnu'ut  to  the  transplanted  tissue;  there  must  also  be  no 
upon  the  flap,  whidi  should  tic  of  ample  proportions;  ami,  moix'ovcr, 
Siorough  antiseptic  precautious  should  always  be  carried  out. 
Congenital  defects  do  not  generally  yield  as  goixl  results  as  acquired 
Odes;  but  it  is  to  be  observed  that  where  the  akin  has  lieen  destroyed  by 
burns  or  scalds,  the  new  tissue  never  exhibits  the  same  anatomical  charactera 
as  the  old,  and  usually  di>es  not  possess  the  vitality  of  the  surrounding  skin. 
Operations  re(]uiring  transplantation  of  flaps  of  skin  arc  rarely  jHrfiirnied  at 
the  present  day.  On  account  of  the  miserable  results  obtained  by  the  rhino- 
plastic  and  otliiT  nicthrxls  of  restoring  lost  noses,  such  ojwrations  are  held  in 
raliicr  low  estimation,  and  the  o]>inion  gains  among  operators  of  most  ex- 
perience that  the  verj*  admirable  artificial  noses  which  are  now  made  are  in 
ever)-  way  suj>erior,  and,  when  compared  with  the  results  of  rhinoplasty, 
fiar  less  ol.yectionable. 

In  jKTformiug  plastic  operations  the  operator  should  avail  himself  of 

true  skin  in  order  to  have  a  successful  result.     Skin-grafting,  by  using 

small  pieces  of  epidermis  or  scrapings  of  the  skin,  in  the  treatnient  of  ulcere, 

is  s  wcU-establislutt  procedure  in  surgery,  ami  need  not  be  dcsci'il)C<l,  as  it 

18  performed  in  the  child  in  precisely  the  same  manner  as  in  the  adult.    Tlie 

f«anio  may  Im?  said  of  tninsplantation  of  bone-fnigments  in  cases  of  ununtti-d 

fracture,  to  replace  osseous  tissue  and  stimulate  union  where  the  ends  of  the 

dix-idcd  Ixine  arc  even  widely  se|»arated.    An  extemporaneous  plastic  ojx-ra- 

t'on  is  occasionally  r(^uir('<l  when  the  edges  of  a  wound  will  not  ajiproxi- 

Diate  unless  with  an  extreme  amount  of  tension,  which  may  lie  sufficient  to 

♦threaten  the  vitality  of  the  flaps.     In  such  a  «ise  i)art  of  the  wound  may 

'^^  left  to  granulate  and  gnubially  cicatrize,  or  the  ojxrator  may  at  once 

*rtinsplant  a  poi-tion  of  skin  t<i  fill  up  tlic  cleft  and  thus  avoid  the  production 

*^f  a  Large  or  a  contnu'tinl  cicatrix.     Where  this  is  not  done  at  the  time  of 

**peration  it  may  Ijc  resorted  to  later,  as  by  Reveixlin's  method  of  traiis- 

F'lanting  skin  upon  the  surface  of  ojten  wounds.     The  same  pnK'c<liiix:'  may 

'^'^  ralh-d  for  after  tliei-e  has  been  absorption  of  tlie  flap  or  loss  of  part  of  it 

''^m  gangrene. 

Rcecntlv  efforts  have  been  made  to  improve  vision  by  tmns|)lan(iiig  the 
^•^Ithy  cornra  of  the  rabbit  upon  the  human  eye,  but  thus  far  tiie  ojicrations 
^"Hich  on  several  occasions  have  been  jXTformed  have  not  been  attended 
^*'th  any  success.  When  the  graft  has  liecome  vitalizcfl  it  has  bc<-f>me 
**l*a*]ue ;  it  is  not  only  useless,  but  is  also  a  blemish,  even  worse  than  the 
^^odition  it  was  designed  to  remedy. 
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There  are  some  precautions  to  be  observed  iu  operations  requiring  trans- 
plantatiou  of  flaps  uf  skin,  such  as  those  ]ierformed  to  save  an  evcball  fmra 
destructive  inflaiuuiatiou,  tiiuse  to  remedy  various  deformities  of  the  eyelids 
by  scars,  those  to  afford  relief  in  cases  of  exstrophy  of  the  bkdder,  etc  Tlie 
flaps  sliould  in  all  cases  contain  a  fair  supply  of  l)lo(xl-vessels  and  wlliilar 
tissue,  they  should  l>e  large  enough  to  allow  for  shrinkage,  and  «ar-lis>ue 
should  be  avoided.  \\'lien  it  Iwcomes  necessary  to  twist  the  flap,  great  care 
should  l>c  taken  that  it  be  plaf.'cd  so  as  to  avoid  all  tension,  or,  if  that  is 
imjiossible,  so  as  to  exert  the  least  possible  strain,  in  order  that  there  shall  In- 
little  or  no  interference  with  the  circulation  ;  all  tension  is  injurious.  Lupge 
blood-clots  should  be  removed,  so  that  there  shall  be  fairly  close  approxi- 
mation of  tlie  raw  surfaces;  and  strict  antiseptic  j)rccautions  should  prevail. 

In  perforniiug  the  open  incision  for  clnli-fot>t,  often  a  wide  gap  is  let! 
when  the  deformity  is  corrected,  and  incident  to  the  healing  of  this  consider- 
able contraction  occurs  :  to  avoid  this  and  a  recurrence  of  the  varus,  I  have 
suggested  and  performed  transplantation  of  a  flap  of  skin  from  the  dorsum 
of  the  foot. 

Dressing. — Unu.sual  care  should  be  observed  by  the  surgeon  aud  his 
a.ssi.st;iut  as  to  jx^rsonat  cleanliness  atid  the  preparation  of  the  necessary  in- 
struments and  dressings.  The  mercuricK'hloride  solutions  affoitl  the  great- 
est protection,  and  should  l>c  freely  used  before,  during,  and  after  tlie  ojier- 
ation.  While  the  operation  is  iu  progress  a  douche  of  distilled  or  recently- 
boiled  water  <an  be  sub.stltiit«l  for  the  mercuric  solution. 

All  the  instruments  should  be  boiled  before  being  used,  and  all  lig^-" 
ttires,  carefully  select«l  and  prcfiarwl  for  the  operation,  shoidd  be  kept  i** 
a  weak  i-arlxilic  solution.     The  line  of  sutures  after  the  wound  is  elosec^* 
as  well  a-s  the  drain,  should  be  covered  by  a  narrow  strip  of  protective ;  tl; 
gauze  dressing,  wrung  out  of  a  weak  mercuric  solution,  is  next  applied  ;  tl; 
g;iuze  bandages  should  Ik^  of  a  light,  fine,  .soil  material,  aud  also  kept  v^ 
a  weak  raeniuric  solution.     Where  there  is  a  probability  of  considerabl 
oozing,  the  dressing  should  then  be  covcr«l  with  bichluride  absorl>ent  cotton 
and  this  retaiiiiil  in  position  by  dry,  gauze,  bichloride  bandagc-s.     \er^^J 
free  or  troublesome  oozing  (jf  bhxtrl  from  the  raw  wound-surfat^es  may  b^  ^'^ 
readily  controlled  by  the  use  of  hot  water  or  of  a  solution  of  the  peroxide  ^^* 
of  hydrogen.     It  is  always  Iwtter  to  avoid  ligatures  if  possible  ;  if  necc*— ^^^ 
sary,  flue  gut  should  be  u.sed.     Occasionally  a  di-aiu  of  gut,  or  in  eertait:^^    " 
cases  one  of  rublwr,  may  be  required.    Owing  to  the  irritability  of  the  skir:^  " 
iu  children,  only  very  weak  s(rlutions  of  bichloride  of  mercury  (one  in  threes  "^ 
thousatid  or  one  in  four  thousjuid,  or  even  of  less  stiviigth)  should  be  em- —  *" 
ployed.     The  field  of  operation  should  be  aurroiuideil  by  towels  wrung  ou^      ' 
of  warm  mercuric  solntioti.     Before  the  ojx-ration  the  wound  and  the  skin  ttC^^' 
Ijc  transiilantcd  should  always  be  carefully  cleansed  with  soap  aud  water^r=^* 
tlie  surface  shaved,  then  washed  with  turixjntine  and  ether,  aud  lastly  well^^ 
doucluMl  with  the  mercuric  solution  ;  iu  other  words,  the  strict  antiseptic  pre- 
cautions which  are  demaiidctl  in  all  surgical  oiwrations  should  be  atlopted.. 
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By  this  means  immediate  union  of  tiic  transplanted  tissues  is  gcuerally 
secured,  which  is  partifiihiriy  iiiquirtaiit  in  all  ]ilnstio  work. 

In  this  place  it  will  not  Iw  ncrcssjuy  to  tloncrilR'  in  detail  the  manner  of 

Pscputing  the  various  formative  or  plastic  (>|H'rations,  or  Uj  discuss  further 

tlie  teohuiqiie  of  the  dre&siiig  of  the  wound.     It  is  proper  to  state,  however, 

that  if  the  operation  Iw  of  any  gravity  an  ana'sthctie  will  be  rc(|iiircd,  in 

order  to  prevent  the  surgeon  from  being  disturbed  by  thecrii'sand  struggles 

of  the  little  |taticnt.     Xitrous  oxide  does  well  for  short  operations;  in  more 

pn.itracted  om-s  chlorofiirm  or  etiicr  may  be  used, — ])n'fci-ab1v  the  latter. 

Chloroform,  however,  is  far  li-ss  dangerous  in  infancy  than  in  later  yeai-s, 

but  under  any  circumstances  it  should  be  given  with  great  care  and  a  very 

frve  admixture  of  air  allowtHl,  so  tliat  the  vtijmrof  chloroform  shall  not  be 

present  in  the  inspired  air  in  larger  proj)ortion  than  from  three  to  five  per 

oent.     For  tedious  o|>erations  the  Ix^st  washc<l  ether  should  alone  be  used. 

In  such  as  promise  to  be  unusually  protmctc<l,  mixwl  amvsthcsia  may  Ije 

ros'jrted  to,  either  by  the  preliminary  a<lmiiiistration  of  alcohol  (whiskey, 

brandy,  or  wine)  or  by  tiie  method  of  Xusslmum, — the  hypodermic  injection 

of*  moq)hine.     In  the  latter  ease,  on  account  of  the  well-known  want  of 

t«»Ierani-e  of  children  to  morjihine,  the  dose  should  be  very  small,  and  might 

pr«j)erly  be  act-omputiit-d  by  atropine;  or  in  very  young  children  atrojiine 

al«ine,  or  belladonna,  should  1m?  administerwl  in  place  of  moqihiue.     IIow- 

eN-cr,  in  the  use  of  such  agents  in  children  for  this  purjxMjC  the  writer  has 

no  personal  exjwrienee  to  speak  irom. 

Plastic  operations  are  called  for  in  children  for  two  classes  of  eaaes, — (I) 
to  winwt  congenital  malformations  or  deformities,  and  (2)  to  remedy  lesions 
resulting  from  disca.se  or  traumatism. 

Of  the  former  class  the  following  may  be  citwl :  1,  webbed  fingers  and 
to^ift,  and  the  like;  2,  hart>-lip  and  clcll  ]mlate;  .3,  imprforate  anus,  uares, 
or  auditorv  canal;  4,  exstrophy  of  the  biadiler;  5,  congeuit.al  hernia;  6, 
'T*''>a  bifida;  7,  sinuses,  bniuchial  and  others;  8,  various  malformations  of 
^*i  pi'nital  organs  ;  9,  abnormalities  of  the  eye  and  its  coverings;  10,  some 
W>Hditions  of  club-f(»ot,  etc. 

Among  the  lesions  pnxlueed  by  disease  or  traumatism  requiring  plastic 
"perations  in  ehildhocxl  the  most  frequent  ai-e — 1,  contracting  cicatrices  (from 
hiin,,_  caustics,  ulcers,  etc.);  2,  loss  of  portions  of  the  IkkIv  by  sloughing 
(***  of  the  lijM,  cheeks,  or  vulva)  frtmi  the  abuse  of  remedial  agents  (nicr- 
'^i^-),  or  following  acute  eruptive  fevers  (measles,  small-jiox,  etc.) ;  3,  miiti- 
'*ti«m  or  loss  of  jiarts  of  organs  by  traumatism  (ears,  nose,  lij)s,  etc.),  or 
^•»e  development  of  fisttdous  tracts  after  various  forms  of  disease  or  injury 
\*>rothral,  jierineal,  etc.). 
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The  injuries  to  which  rhiklren  are  liable  do  not  differ  in  any  important 
feature  from  those  whicli  an?  sustained  by  grown  persons.  In  their  imme- 
diate effects,  however,  as  well  as  in  their  remote  consequences,  there  are 
mauy  points  of  divei^ence. 

Shock — "that  depression  of  all  the  vital  functions  which  follows  a 
severe  injiin',"  at  all  pericxls  of  life — is  peculiarly  intense  in  early  child- 
hood, es|K?(;ialiy  wlien  associated  with  terror,  long-continued  and  severe  pain, 
exposure  to  cold,  or  loss  of  bl(n>d.  lleaction,  however,  is  usually  prompt, 
and  when  once  fairly  establislnxl  is  not  followetl  by  the  I'atal  secondary 
depression  so  often  encountered  in  the  injuries  of  adults. 

In  its  mildest  form  it  appars  as  a  mere  temporary  disturbance  of  the 
functions  of  the  nervous  system,  manifestwl  by  dizziness,  faintncss,  and 
trembling.  This  mild  form  disappears  sixmtaueously.  In  its  severer  torm 
it  muses  symptoms  of  tfie  mrtst  alarming  character,  indicating  the  peril  in 
whii'li  the  child  is  ])Iac«].  These  symptoms  are  usually  verj'  characteristic. 
"  All  the  nervous  and  circulatory  fimctions  are  in  a  state  of  collapse."  ■ 
The  child  lies  in  a  state  of  semi-stujx>r,  or  tosses  from  side  to  side  in  f 
extreme  restlessness.  The  face  is  usually  pale  and  death-like,  the  lijis  livid, 
the  eyes  glassy,  the  body  cold  and  damp  \vitli  perspiration,  the  pulse  small, 
very  fretpient,  feeble,  or  im[KTce]>tibIe,  and  the  respiration  shallow,  sigh- 
ing, or  moaning ;  convulsions  are  not  uncommon  in  very  young  children. 
Thirst  is  generally  a  distressing  symptom  (when  the  stn|ior  is  not  t<x>  pnw 
found),  and  the  efforts  to  relieve  it  are  frequently  rcnderwl  ineffectual  by 
persistent  vomiting.  Death  may  occur  from  shock  alone,  independent  of 
hemorrhage,  extent  of  injury,  or  lesion  of  im[)nrtant  viscera.  Fortunately, 
this  [H*riluus  condititm  is  usually  of  sJiort  duration  ;  reaction  soon  apiK>ars, 
the  jiulse  becomes  fuller  and  stnjnger,  warmth  returns  to  the  body,  and  the 
face  regains  its  normal  color  and  expression. 

When  shock  is  severe,  reaction  should  be  hastened  by  placing  the  child 
in  a  jjerfectly  horizontal  jxisition,  with  the  head  low,  and  by  the  application 
of  dry  warmtfi  to  tlie  extremities  and  the  a<lministration  of  diffusible  stimu- 
lants. Brandy  or  whiskey  in  half-teaspoon ful  doses  may  be  given  evtn* 
half-hour  or  hour  to  a  child  of  two  years,  with  hot  milk  or  broth,  and,  if 
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the  depression  be  extreme,  large  eneraata  of  water  at  a  temperature  of 
106-110°  F.  should  be  used.  All  bla'diug  must  be  checked,  for  contiuued 
l»tniorrhage,  even  if  uioderatc,  will  greatly  delay  ixmctiou. 

Acute  ^Niin,  which  is  so  distressing  a  symptom  of  many  injuries  at  all 
ikgts,  is  espetiially  depressing  in  its  efl'ect  in  diildliood,  aud  teuds  to  prolong 
a-nd  intensify  shock.  Hence  anotlyncs  and  auo'Stlietics  are  vi\cn  required 
tAj  lull  the  pain  following  an  accident,  as  well  us  the  inevitable  sutferiug 
<SBused  in  the  dressing  of  severe  injuries. 

Primary  hemorrhage  is  at  times  very  disastrous  in  its  immediate  effects 
£b  eai'ly  childliood  :  all  the  tissues  are  exceedingly  vasi'uhir,  and  every 
^icveml  vessel  bleeds  furiously.  The  flow  of  blood,  however,  is  nearly 
*>Jways  easily  controlk^l,  and,  once  arrested,  shows  little  tendency  to  recur. 
Secondar)'  hemorrhage  is  very  rare  except  when  tlieix;  is  extensive  and 
i-apidly-destnictive  ulceration  or  suppuration.  The  hemorrhagic  diatliesis 
i^  not  {)eculiar  to  early  life. 

Although  rather  high  febrile  excitement  follows  all  seven*  injuries  and 
«>j>eration9  in  cliildhood,  its  duratit)n  is  brief,  aud  gangrene,  ulcemtion,  and 
jMofuae  suppuration,  as  imnuxliate  results  of  injuries,  are  very  rare  except 
^mmi  ben  the  main  ves.sels  and  nerves  of  tlie  limb  are  destroyed,  the  tissues 
■r«sduced  to  a  pulp,  or  a  joint  penetrated.  Chiklren  arc,  indeed,  remarkably 
tfVx*  from  tliose  profound  traumatic  constitutional  disturbances  so  commonly 
KKset  with  in  the  adult  ;  aud  iience  sapnemia,  st'iitii'semia,  and  pyicmia  are 
l^sss  freipieut  and  less  furniidiible  «jmpli<ations  of  injuries,  wliile  the  severe 
R:>rms  of  en'sipelas  and  phageda;na  are  almost  unknown.  Mild  or  cutaneous 
■^•sijielas,  however,  is  not  ver}'  uneonmion. 

While  tliere  is  marked  freedom  from  all  the  lethal  c»mplicatiot]S  which 
commonly  follow  severe  injuries  in  the  adult^  the  remote  effects  maui- 
»5s^  themselves  by  various  structural  changes.  Cliruuic  indurations  aud 
*•*"%»  sluggish  forms  of  iuflammiition,  ending  in  caseous  degtmeration  or  in 
t*^*3iou8  and  exhausting  suppunition,  are  common  sequels  of  wounds  in  ehil- 
•'■■"^n.  Not  infretpiently  the  dainageil  jiart.  becomes  the  focus  of  malignant 
**^(^'neration,  c-sj)ecially  sanxima. 

Owing  to  the  perfection  of   the  nutritive  prixiesses  and   the   almost 

"  **  ivereal  absence  of  the  visceral  and  vascular  de^'uerations  common  ia 

•*i«jlt  life,  repair  g(X>8  on  in  childhiMid  with  surprising  rapidity  aud  |wr- 

»^*2tion ;  the  most  extensive  wounds  heal  quickly  aud  uninterruptedly,  even 

itt    -very  unfavorable  casts ;  badlv  bruised  and  torn  structures  retain  their 

^'**«Iity,  or  regain  it  when  ap|>arent]y  devitalized,  and  are  often  unexjK'ctedly 

t^United.    So  intense  is  the  physiologii-al  activity  of  the  tissues  of  the  child 

t'*at  repair  after  injury,  except  in  very  extreme  cases,  can  be  confidently 

VK)ked  for,  and  no  tissue  slionld  ever  be  hastily  sacrificed,  no  matter  bow 

^<u31y  it  appears  to  be  danmgcd.     When  an  entire  limb  is  sti  badly  mangled 

that  it  is  doubtful  whether  it  is  wiser  to  try  to  save  it  or  prcx-eed  at  once  to 

lUnputAtion,  the  advice  of  Mr.  Holmes  should  l^e  followed  :  "  In  compound 

fracture,  amputation  should  never  be  practised  except  when  the  limb  is 
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hopelessly  crushed  and  disorganized.  In  all  doubtful  cases  the  limb  ought 
to  be  j>resened  until  the  onset  of  gangrene  renders  the  eflTort  to  save  it  no 
lonjier  justifiable."' 

The  l>ad  .sauitaiy  conditions  which  surround  the  children  of  the  poor 
exert  no  markedly  injurious  influence  upon  the  healing  of  their  wounds, 
Tlie  so-calkxl  "  strumous"  or  scrofulous  diatiiesis  wmuot  he  regar(]i?d  as 
militating  against  necessary  operations,  nor  as  retarding  recovers-  after 
aocident.  The  success  which  follows  removal  by  operation  of  the  iirofusclj- 
discharging  surfaces  of  chroutc  suppurative  synovitis  or  ulcerating  glands 
affords  striking  evidence  of  the  power  which  chihireu  possess  not  only  to 
repair  injuries  and  to  recover  from  formidable  ojwrations,  but  also  to  regain 
health  as  soon  as  the  source  of  irritation  and  exhaustion  is  removed. 
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REPAIR  OF   WOUNDS. 

The  healing  process  in  all  varieties  of  wounds  is  accomplished  by 
changes  in  the  nutrition  of  tlic  parts,  which  result  in  the  development  of 
new  tissues  from  material  supplictl  by  the  old.     "  A  wound  is  a  solution  of 
continuity  of  the  external  soft  parts."    Tlie  newly-formed  tissue  is  the  bond 
that  unites  (hedividitl  parts  wliicli  retain  or  rejrain  tlieir  vitality,  and  niakw 
gtxjtl  the  loss  of  tissues  disorganized  beyond  recovery  by  the  original  vio- 
lence or  subsequent  supj>uratton.     The  quantity  of  new  tissue,  obviously, 
varies  greatly  in  different  wounds.      Tlic  healing    pnx-ess,  though  essen- 
tially the  same,  varies  considei-ab!y  with  the  cjuantity  of  tissue  lost,  the 
treatment  employwl,  and  the  sjwcial  circumstances  of  the  case.     The  new 
tissue  is  at  first  embryonic,  and  tlien  passes  rapidly  through  the  interme- 
diate stages  of  develupnieiit  to  the  mature  tissues  of  the  cicatrix.     The 
original  structures  surrounding  flie  wound  also  return  more  or  less  to  th« 
embryonic  amdition  and  beeome  continuous  with  the  new  tissues  uniting 
them.     The  whole  complex  process  may  be  regarded  as  "growth  followed 
by  orgairizafion." 

Whatever  determines  the  variations  of  the  healing  process,  clinicall  ^ 
it  fdlldWfl  one  or  other  of  five  methnds, — viz.,  first,  by  immediate  uniotK 
scx'ond,  by  primary  adhesion,  or  union  by  first  intention  ;  third,  by  grant 
lation,  or  union  by  se(»jnd  intention,  accom|janietl  often  l»y  suppuration 
fourth,  by  union  of  granulations;  and,  fiflh,  by  uiiiim  under  a  scab.     ThE- 
is  the  classification  of  Macartney,  and  is  adojitetl  by  Paget. 

1.  Immediate  union  is  extremely  rare,  though  occasionally  secur 
in  clean  incised  wotnids  which  are  promptly  and  acx-uratcly  c-oaptatctl  aiic=^ 
krj)f  absolutely  at  rest.  The  divided  ends  of  t!ie  various  structures  in  th«-  ■*•* 
op|H)sitc  walls  of  ttie  wound  utiite  again  immwliately,  without  appnxiabi*  ^' 
itiflnnunation  or  febrile  excitement.  They  become  continuous  without  tli^^' 
tlcv('li'|«u('nt  of  a  bund  of  new  tts«ne  between  them,  and  the  process  is,  oW^ 
cuursc,  free  from  the  symptoms  arising  from  its  development  and  the  acci  — 


>  Surgicnl  Diseases  of  Cfaildren,  p.  242. 
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■  dents  which  befall  it.  The  time  required  is  much  shorter;  union  is  oom- 
plrte  in  from  twenty-four  to  forty-eipht  hours,  and  there  is  no  visihlo  scar. 
This  method  of  union  requires  an  almost  unattainable  ai-curacv  iu  the  ad- 
justmeot  of  each  severed  tissue,  the  wound  itself  must  be  absolutely  free 
from  all  foreign  bodies,  blood,  or  elots,  and  there  must  be  perfect  asepsis. 
It  is  the  ideal  mode  of  repair,  and  slioiitd  always  be  sought,  but  can  very 
T»rely  be  attainetl. 

2.  Union  by  primary  adhesion,  "  adhesive  union,"  or  "  healing  by 
fin*  intention,"  is  the  most  fiierjuent  as  well  as  the  bt>st  attainable  niethixl 
c;*/ repair  of  incised  w-ounds.     It  is  k'ss  frwjuent  in  other  forms.     Follow- 
ing every  wound  in  which  the  conditions  rcipiisite  for  immediate  union  do 
KB «t  exist,  there  is  a  brief  ])eriod  of  calm,  durin<;  which  all  the  heniorrhage 
oeaseg  and  the  rejiarativc  prrteesses  have  not  Ijegiin.     This  stage  of  quies- 
?Dce  is  quickly  succecde<l   by  an  active  dilatation  of  the  vessels  in  the 
icinity,  and  by  a  copiojis  migration  of  leucocytes,  red  blnod-corpusclcs, 
^nd  hiematoblasts  from  the  gorged  capillaries,   which   together  with  the 
€tjtmli>d  liquor  sanguinis  infiltrate  the  tissues  immediately  surrounding  the 
'«^«)und  and  appear  as   a  glossy   film,  "  glazing"  its  surfaces.      In  a  few 
ImiOiirs  this  glazed  appearance  changes  first  to  a  grayish  and  then  to  a  pink- 
ish white,  and  a  covering  of  soft  lulhesive  material  is  visible  on  the  surface. 
Organization  has  now  begun  in  the  exudate.     This  covering  is  embryonic 
jrranulation-tissue,  which  the  microscope  shows  to  l^e  rich   in  lyniph-cor- 
puseles  and  other  cells  in  various  stages  of  development    into  the  tyjx's 
found  in  mature  granulation-tissue.    The  borders  of  the  wound  now  become 
Bivollen,  soft,  and  juicy,  its  lips  j>out,  and  a  serous  or  sero-sanguinolent  fluid 
escapes  from  it.     If  it  is  aseptic,  and  at  this  stage  its  edges  he  accurately 
»Ppri«imated,  they  will  unite  by  a  process  not  vert'  different  from  immediate 
u""on.     Orilinarily  this  is  prcventiKl  by  a  film  or  clot  of   bhiod,  which, 
although  aflbi'ding  some  protection  against  putrefaction  and  serving  to  hold 
the  wound  together,  ])revents  close  contact  of  its  walls,  and  consequently 
rei>air  cannot  be  perfect  until  it  disappears  or  is  removed.     Its  removal  is 
enw:t«l  very  soon  by  natural  pnn-csscs.     The  clot  is  rapidly  infiltratc<l  by 

t  leucocytes,  the  red  c^rpnsch'sdisiipjx^ir,  the  fibrinous  net-work  which  formed 
Its  hasia  softens  and  is  iu  part  changed  into  a  homogeneous  mass  which 
blends  with  the  lymph  covering  the  vvfnind-surfacps.  The  round  cells 
*"  the  exudate  very  early  tKH-ome  cliib-sliaiMil,  fusiform,  or  branched,  with 
•'*«niiated  extremities  which  arrange  them.selves  in  interlacing  bundles.  In 
""8  way  the  opposite  surfaces  of  the  wound  are  brought  together  by  new 
"bro^^onnective  tissue. 

Vascularization  occurs  l>v  the  development  of  new  capillaries  in  the 

''TTaiiizing  exudate  from  the  dihitinl  an<I  tortuous  vessels  of  tlie  walls  of  the 

"'"Jiiil.     Starting  probably  from  their  endothelial  cells,  bud-like  tiflshoota 

f*  seen  very  earlv  in  the  evolution  of  the  new  tissue  ;  a  little  later,  thread- 

^®  processes  push  their  way  through  the  soft  embryonic  granulation-tissue 

■Siting  the  wound  until  they  meet  other  processes  like  themselves  or  the 
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original  capillaries.  They  join  at  the  point  of  contact;  the  central  {xirtioai 
liquefies,  fonning  a  tube  eoutiimous  with  the  lumen  of  tiie  eapillaries  oa 
each  side.  The  new  chauuels  at  first  transmit  onlv  plasma,  but  eixjii  dilata 
enough  to  permit  the  corpuscles  to  jiase.  The  walls  of  these  rudimentary 
capillaries  aiMjuire  strength  through  the  adiu^iiou  of  new  paitick*  of  proton 
plasm  aud  the  rapid  development  of  lihroblasta  u[K)n  their  frt«  surfaeei 
Endothelial  plates  are  developed  from  the  leucocytes  which  adhere  to  tha 
inner  surface  of  tlie  new-formed  vessel.  A  new  vascular  bond  is  thus 
furnietl,  rudimcntar}'  at  tiret,  but  in  a  few  days  presenting  all  the  histo< 
logical  peeuliarities  of  the  normal  «ipillarics. 

As  the  new  bond  of  union  organizes  and  bet»mes  vascular,  the  cells  of 
the  skiu  at  tlic  margins  of  tlie  wound  proliferate  rapidly.  Owing  to  the 
cont^tant  tendency  of  all  imimircMl  tissues  to  repnxluee  structuifs  similar  to 
the  jMirt  lost,  young  epidermic  cells  are  formed.  Their  presence  is  iiidicated 
by  a  bluish-pink  line  hirderiiig  the  edgi-s  of  the  wound  aud  advancing 
towanls  the  central  line,  whexe  union  of  the  opposite  borders  occurs,  whicb 
completes  the  sear  suixirficially.  Orgsuiization  in  the  dwper  parts  is  slower, 
aud  is  folhiwed  by  contraction  of  the  new  fibrtMX»une<,4ive  tissue.  The 
general  obliteration  of  the  new  capillaries  by  this  contraction  restores  ihd 
part  to  its  normal  color.  i 

.3.  Healing  by  granulation,  or  by  secoud  intention,  occurs  when,  at, 
a  result  of  improjKT  closure  of  the  wound,  of  too  long  exjwsure  of  its  sur^ 
face  to  the  air,  of  loss  of  substanw,  or  of  extent  of  injur)',  repair  by  the 
methods  just  described  fails.  Hemorrhage  is  arrestwi  by  coagulation  of  tlni 
blowl  in  the  injured  cjipillaries,  extending  as  far  as  their  first  branches.  A; 
tt.'mjMjraiy  hx-jil  stagnation  conies  first,  which  effectually  stops  all  blei'diug. 
An  exudate  from  tlie  vessels  poured  out  into  the  jxjrivascular  and  interstitial 
spaces  batlu«  the  surfaces  of  the  cavity  of  the  wound  and  saturates  the 
dressing  with  a  thin,  reddish-yellow,  serous  or  sauious  fluid. 

If  this  fluid  is  allowed  to  become  infected,  it  decomjioscs,  and  irritates 
the  wound,  and  may  give  rise  to  constitutional  septic  inft>ction.  The  di»< 
chaise  in  this  case  is  converted  into  pus,  aud  the  unfortunate  change  is  be- 
trayed by  the  offensive  odor  coming  fri)ra  the  dressings.  When  it  escapes 
infection,  the  exudate  coagulates,  and  covers  the  surface  with  a  grayish- 
white  or  ashy  gray,  viscid,  albuminous  film  of  plastic  lymj)h.  The  con- 
nective-tissue corpuscles  and  niusc-IoHvUs  pmlifcrate  with  great  rapidity^ 
The  surrounding  tissues  become  gelatinous,  and  the  edges  are  hot,  swoUeoi 
and  juicy.  New  capillaries  are  formed  from  the  old  ;  those  nearest  the  sur< 
fiU'c  travel  in  the  direction  of  least  resistanw,  push  their  way  in  vas<<ulaC 
loops  into  the  soft  adiiesive  glaze  which  covers  the  wound,  and  appear  at 
minute  r«l  jxiiuts  dotting  its  surface.  These  new  capillary  loops  return  ths 
blood  to  the  parent  vessels.' 


d 


'  Httinilt'>n,  of  Alwrdeen,  in  hia  recent  work,  "  Text- Book  of  Pathology,"  decUroi  t 
these  vB«culnT  ItMijis  arc  merely  the  original  capillarie*  elongated  by  the  blood-pre»ure  M 
kwgeT  counteracted  by  the  teotion  of  the  skin. 
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This  process  continues  until  the  entire  wound-surface  is  transformed 
into  a  soft,  ruddy,  hiplily  vascular  mass  of  pniiiryunic  granulation-tissue, 
which  blends  intimately  witli  the  uiiderlyinjr  structui-cs.     An  active  out- 
growth of  epithelioid  cells  or  fibroblasts,  derived  undoubtedly  from  the  pro- 
liferating connective-tissue  coriHisclcs,  topether  with  a  part  of  the  migrated 
JeiKXK'vtcs,  dovel(ii>s  into  bundles  o(  interlacing  fibrils  and  forms  a  frame- 
irork  of  young  fil>rt>-couuective  tissue  througliout  the  grainilating  surface. 
Thus  far  the  pr<K"i-,ss  is  jtcrfectly  pEiysiolngical :   the  thin  lilni  which 
<^)vers  the  granulations,  though  it  may  be  rich  in  deatl  leiiccK-ytes,  is  bland 
aud  unirritating,  and  free  from  miero-orgauisms.      It  is  strictly  a  dead  in- 
ilummatory  exudation,  but  not  suppuration.     8uppuration  forms  no  neces- 

r^ary  jart  of  the  hcidiug  pnxxss ;  its  occurrence  indicates  tliat  |Mithol<>gical 
^^iuuigcs  have  supplanted  physiologitail  repair,  and  that  the  wound  is  no 
longer  aseptic 
It  is  inevitable  that  a  part  of  the  superficial  formative  dements  should 
1m*  their  vitality,  because  of  their  remoteness  from  the  channels  of  nutritive 
supply,  the  mecliauicul  irritation  of  the  dressings,  or  the  corrwive  etl'ects 
of  the  antiseptics  witli  whicli  tliey  arc  diargeil.    This  debris,  mingling  with 
tJie  sanguinolcut  serous  fluid  which  moistens  the  suriace  of  the  granulations, 
apjHars  as  a  discharge,  seldom  abundant  in  pua-ly  aseptic  wounds.     When 
present  it  ia  a  pinkish-yellow,  watery  fluid,  which  under  the  microscope 
siiovs  the  presenre  of  dead  lcuc(xytes,  in  this  respect  resembling  pus ;  but 
^l*e  flui<i  differs  from  that  of  suppuration,  in  the  aliseiice  of  sptrific  micro- 
otKxri,  which  are  an  essential  etiological  factor  of  the  latter  pnx'css. 

If  contact  with  unsterilizetl  instruments  or  otiier  objwts  or  witli  the 
•tnntisphere — which  usually  contains  the  staphylitco<?cus  pyogenes  aureus, 
^ll-»iis,  and  citreus,  or  the  streptococcus  pyogenes — is  not  avoided,  these 
**iic:ro-organisras,  finding  a  suitable  lialiitat,  increase  rapidly  in  numbers,  and, 
""Htating  the  surfacjc  of  the  granulations,  cait-ic  iiuTcascd  vascularity  and  an 
*l»«»c»nnal  outflow  of  plasma,  Icucocytts,  and  the  like.  Under  their  influence 
*'ie  leucocytes  die  and  bcccirae  pus-corpus(;les,  and  the  exuded  eli>ments  are 
'^iKlvrpd  incajMible  of  coagulatiim  ;  the  gmnulntions  art'  covered  with  a  film 
yf  so-<wllc<l  laudable  pus,  which  grtatly  retai-ds  the  hruliug  process,  though 
*'  soldom  prevents  it. 

Cicatrization  commences  by  the  generation  of  young  epidermic  cells  from 

^*®  old  ones  at  the  mai'gius  of  the  wound.     The  young  cells  arc  more  or 

•*■«»  rounded  iu  form,  and  resemble  those  of  the  rete  Malpighi.      "  They  do 

"*^*   i*eally  lulhere  to  tlie  underlying  surface,  but  thn/w  down  long  processes, 

'^J»»i<'h  pierce  the  tissue  underneuth,  and  thus  adhere  to  it."  '     They  give 

*^8e  to  a  bluisli-pink  film  or  iiellicle,  which  gradually  spreads  from  the 

"*^»"gins  over  the  gnuudations  until   the  whole  surface  of  the  Mound   is 

*^'^'trcd  by  a  rudimentary  epithelium.     The  process  is  ImsteiKxI  by  the  con- 

***ction  of  the  new  tvnnective-tissue  in  the  dcejx^r  parts  of  the  wound, 


'  Hamilton,  op.  cit. 
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wliieh  draws  its  edjrps  totrpther.  This  process  of  deep  cicatrization  con- 
tiuiies  until  repair  is  complete  in  the  entire  wound.  The  scar  is  larger  and 
more  distinct  than  that  which  follows  in  healing  by  primary  adhesion,  bat 
without  other  difference.  The  c(ilr)r  is  restoreil  in  the  same  way,  by  nblit- 
eratinn  of  the  (•a|)illaric8,  which  is  often  so  complete  that  the  s<iir  is  white 
and  appears  bloodless.  It  Ijocomes  pliable  and  elastic,  but  remains  during 
life. 

When  devitalized  tissues  or  foreign  bodies  are  retained  in  the  wound, 
the  healing  process  is  rctai*ded.  If  the  wound  can  be  kept  in  a  perfectly 
aseptic  condition,  and  is  projx'rly  dniined,  the  growth  of  new  granulation- 
tissue  gix»  on  uiiinterniptodly  ;  tlie  devitalized  tissue  is  sej>aratc<l  from  the 
living  stnictiires  by  the  formation  of  a  bottler  of  young  granulations, — "a 
zone  of  demanation," — and  the  dead  jKirtion  occupies  a  position  on  the  sur- 
face somewhat  similar  to  that  of  a  s<iib,  and  a  sptvies  of  "desiccation"  goes 
on  underneath.  When  an  insoluble  foreign  btxiy  remains  in  the  wound,  it 
is  first  surrounded  by  a  zone  of  inflammatory  infiltration  :  this  undergoes 
organization  into  granulation-tis.'Jiie  and  then  into  a  fibrous  capsule,  and  the 
foreign  botly  bt?<'omos  en<."ai)sulat<Mj  or  eniysted. 

If,  however,  the  wound  is  not  pmjierly  drained,  and  if  thrtrngli  im- 
perfect antisepsis  the  retaiiie*!  discharges  brconic  infc-ctcd  by  any  of 
the  germs  of  suppuration  or  putrefaction,  inflammation  is  at  onw  inteusi- 
fied,  and  incivasetl  exudation  of  leucocytes  an<l  plasma  bathes  the  sur- 
face of  the  wound  with  jms.  The  dead  tissues  se|iarate  by  an  ulcerative 
process,  punilent  infiltration  invades  the  surrounding  structures,  and  the 
dangers  of  septic  absorption  and  general  bhxid-pollution  are  immeasurably 
increased. 

4.  Repair  by  union  of  grranulations,  or  by  "secondary-  a<lhesion," 
occurs  when  two  granulating  surfaces  are  field  in  contact  either  by  surgical 
appliances  or  by  the  growth  of  the  granulations  themselves.  New  con- 
nective tissue  is  formed  and  iniites  ap]i<ise<l  granulations ;  and  capillaries 
are  formed  by  union  of  vascular  processes  derivctl  from  those  of  each  sur- 
face. Cicatrization  completes  the  process  of  repair  by  union  of  granula- 
tions. 

5.  Healing'  under  a  scab,  or  "  subcutaneous  cicatrization,"  resembles 
union  by  primaiy  adhesion,  and,  next  to  that,  is  the  most  favorable  mode  of 
repair.  A  perfectly  as<'|)tic  wound  is  hermetically  sealed  by  its  own  exuda- 
tion. Blowl  and  serum  collect  and  dry  upon  the  surface  in  such  a  manner 
as  to  form  a?i  iiujuTvious  covering  for  the  wound  ;  air  and  .septic  materials 
are  excludwl,  and  the  severed  structures  unite  with  an  almost  imperceptible 
degree  of  inflammation,  and  with  the  formation  of  a  delicate  and  un- 
indurate<l  scar.  Tlie  wounds  of  animals  ite-al  in  this  way.  It  is  a  ver)- 
desirable  mode  of  repair.  The  crusts  which  form  on  a  wound,  esiiecially 
of  the  face,  should  not  be  disfurbe*!  until  they  bec<ime  so  Imee  as  to  be 
ready  to  drop  utt'.  If  the  sc-ab  be  removed  too  soon,  a  second  scab  does 
not  form,  and  tlie  wound  heals  by  granulation. 
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DEFINITION   AND   CLASSIFICATION. 

"  A  wound  is  a  solution  of  continuity  of  the  extprnal  sort  [Mirts,  rwent, 
and  the  result  of  violem-c."  For  convenience,  the  wounds  of  children,  like 
tlicMG  of  adults,  are  primarily  divided  into  ojicn  and  subcutaneous,  and  are 
f\irtlier  clatisified  as  incised,  contusctl,  punctured,  and  poisoned  wounds. 


INCISED   WOUNDS. 

The  incised  wound  is  the  form  most  fretpiently  encountered.     It  is  an 

injury  inflicted  accidentally  or  intentionally  by  any  shar|»-cdgcd  iustrunient 

or  weapon,  as  a  knife,  razor,  chisel,  axe,  sharp  fragment  of  glass  or  bone, 

etc      The  tissues  are  all  smoothly  severed,  without  appreciable  injury  to 

those  in  the  immediate  vicinity.     The  symptoms  which  distinguish  incised 

^'ounds  are  jmin,  hemorrhage,  and  gaping  or  separation  of  the  divided 

structures.     The  j>ain  is  usually  shaqi,  cutting,  and  very  severe  at  first, 

then  burning  tir  smarting,  and  finally  subsides  into  a  dnll  adiing  sensation, 

^villi  more  or  less  stiffness  of  the  aff(X'teil  part.     It  varies  in  intensity  in 

different  portions  of  the  boily.     Most  ]>ainful  are  wouuds  of  the  face  and 

lips,  of  the  palms  of  the  hands  and  soles  of  the  feet,  and  of  tlie  arms 

and   genitals.     When  severe  and  long  continued,  i«iiu  becomes  extrcmcly 

<i^l»ressing  and  adds  to  the  intensity  of  the  shock. 

Hemorrhage  is  always  profuse  at  first,  on  accoimt  of  the  clean  division 
**'*the  blootl-vessds  ;  tlie  blood  pours  from  the  whole  surface  of  the  wound; 
''*'hen  an  artery  is  dividctl,  it  spins  or  spurts  furiously  at  single  points  in  a 
orija^it  red  stream,  ])er  mlium,  as  if  thnvwn  from  the  nozzle  of  a  syringe. 
'^*i<-'-li  a  hemorrhage  may  soon  destroy  the  life  of  a  child.  The  bltHxI 
'*"om  an  incise<l  or  a  divid«l  vein  wells  njt  from  the  wound  in  a  sluggish 
[  ***>'am,  dark  purple  in  color,  and  accelerated  during  expiration  if  one  of 
t»io  large  venous  trunks  in  the  neck  is  wonnde<l,  and  death  from  hemor- 
rluijr,;  or  frt)m  entrance  of  air  into  the  vein  may  occur  before  assistance  can 
****  obtained. 

Gaping  or  separation  of  the  eilges  depends  \\\w\\  the  elasticity  of  the 
*''^in,  the  situation  of  the  wound,  and  its  relutiuu  (o  the  fibri-s  of  tlie  under- 
lying muscles.     Wounds  which  are  transverse  to  the  long  axis  of  a  limb 
P^pe  more  widely  than  those  pandlel  to  it,  while  if  the  underlying  miis- 
*"lc?s  be  involved  the  n'traction  of  the  severed  filtres  will  Iw  grcsiter  than 
t«»at  of  the  skin,  tausing  a  deep  cavity  wider  at  the  Iwttom  than  at  the 
siirfa«.^     Gn-at  care  is  re<piircd  in  closing  such  a  wound,  lest  a  pocket  be 
**^^  in  which  blotxl  and  dis<4iarges  will  collect,  which  not  finly  prevent  the 
^^<!«ling  process,  Imt  also,  by  dtn'omposing,  exivisc  the  patient  to  danger 
ftx)m  septic  absoqrtion.     Wounds  of  the  face,  when  deep,  display  a  great 
ttndoncy  to  gafie  widely,  because  of  the  elasticity  of  the  skin  and  its  firm 
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attachment  to  the  subjacent  muscles ;  and  this  tendency  is  aggravate*! 
the  violent  ctjntrai-tion  of  the  fat'ial  muaties  when  the  diild  cries.  M 
patience  and  skill  are  i^juiitxl  iu  cWing  these  wounds,  to  prevent  dij 
uring  scars ;  and  sutures  when  used  sliuiild  be  closely  inserted,  and  reinfoi 
by  strijjs  of  aseptic  adhesive  plaster  and  carefully-adjusted  compresses 
bandiiges. 

The  sliock  which  follows  all  forms  of  incised  wounds  depends  foi 
intensity  and  duration  upon  tlie  dcptli  and  lor.ition  of  the  wound,  the  na 
of  tlie  divi)If<I  strm-turcrt,  anti  the  prcsenw  ur  ahsetice  of  hemorrhage, 
action  should  be  hastened  by  the  measures  set  forth  iu  the  begianiug  of 

article. 

TREATMENT  OP   INCISED   WOUNDS. 

The  primary  object  in  the  treatment  of  all  wounds  is  to  secure  ra 
painless,  and  complete  repair  of  the  damaged  parts.  To  accomplisli  ( 
an  effort  should  be  made  to  secure  iniiou  by  primary  adiiesion  when 
possible.  "  L'luoii  occurs  in  every  ajicptic  wound  tlie  surfaces  of  -which 
brought  into  exact  apposition."     (Tr^lat.) 

It  is  assumed  at  tlie  very  iK'giuniiig  that  every  detail  of  the  trcatn 
of  all  forms  of  wounds,  from  the  moment  of  infliction  until  the  end  of 
healing  procvss,  shall  be  carried  out  with  the  strictest  i-eganl  to  the  coi 
tions  of  asepsis.  For  this  purpose  it  is  aljsolutoly  neoessar)'  not  only  i 
the  wound  sliall  Ik;  clcau,  but  also  that  the  skin  contiguous  to  it  shall 
thoruiiglily  scriiblji'd  with  soap-aud-water  auil  afterwards  bathwl  and  i 
gated  with  some  antiseptic  solution.  The  hands  of  the  surgeon  and 
aasistants  must  be  renderetl  absolutely  fnii  from  every  jxissible  soura 
oontami nation,  all  instruments,  suture-s,  and  tlie  like,  liable  to  come  in  < 
tact  with  the  wounded  tissues,  must  be  taken  dirw.-tly  from  a  germi 
Solution,  and  (lie  external  dressings  must  be  so  ehargetl  with  one  or  a 
of  tiie  many  antiseptics  now  iu  use  that  tliey  will  j)rotect  the  surfac< 
the  wound  from  contact  with  the  air  and  prevent  tlie  occurrence  of  pu 
faction  in  tlie  discliarges.  Attention  to  details  is  of  the  utmost  im|v:>rta 
and  strict  cleanliness  is  of  lar  greater  value  than  a  cumbrous  paraphem 
of  instruments  and  dressings. 

Tlie  indications  of  treatment  arc  to  arrest  hemorrhage,  to  cleanse 
wound,  to  provide  for  its  drainage,  to  secure  apjxisition  of  its  surfaces 
prot«H-(  i(  from  the  entrant-e  of  sejitic  or  putreiiu'tive  germs,  and  to  se< 
absolute  rest  for  the  damaged  |Mirt. 

Arrest  of  Hemorrhagre. — Althongli  tlie  bloorl  jwurs  out  freely  at 
from  tile  whole  surface  of  an  ineis^'d  wound,  its  foix-e  soon  abates,  unle 
large  artery  is  divided.  The  ends  of  the  smaller  vessels  contract  spont) 
ously  ujKiu  exjujsure  to  the  air  or  to  a  sti-eani  of  c<jld  water,  and  i-caa 
bleed.  Elevation  of  the  [wirt  and  mixlerate  pressure  upon  the  surtoa 
the  wound  hasten  this  result.  Hot  water — 115°  to  120°  F. — prodi 
a  similar  eifi-ct,  by  stimulating  the  divided  vessels  to  contract,  and  j 
sihly  also  by  coi^ulating  the  albumen  of  the  blo<jd.     Bleeding  from  lai 
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arterial  branches  will  usuall}-  require  special  measures, — the  ligature,  tor- 
sion, pressure,  etc. 

Torsion  is  certainly  the  most  rapid,  efficient,  and  safb  method  of  jxt- 
manently  controlling  hemorrhage  at  all  jwrifxls  of  life,  but  especially  in 
childhood,  which  the  surgeon  ha.s  at  his  command.  An  extensive  exjieri- 
enoe  with  this  measure  in  the  surgit-al  wanls  of  the  Western  Pennsylvania 
Ho^ital  has  demonstrated  its  superiority  over  other  methttds  of  control- 
ling hemorrhage,  and  fully  confirmed  Mr.  Bryant's  opinion  of  its  value. 
L  During  the  j)a.st  sixteen  yi-ai-s  it  has  iMH'n  reliwl  upon  almost  c.vchisively 
in  that  institution,  and  it  lias  frecpieutly  lj<,'en  applied  to  the  brachial, 
axillar}-,  popliteal,  and  femoral  arteries,  to  the  arteries  of  the  forearm  and 
leg  in  amputations,  atrd  to  the  arteries  after  removal  of  the  breast,  and  no 
case  of  secondary  hemorrhage  has  fuilowe<l  its  use.  In  one  instance  in  my 
own  practice  secondary  hemorrhage  followed  torsion  of  the  interosseous 
turtery,  and  a  similar  niislbrtnne  happciifxl  recently  to  another  surgeon  in 
this  city ;  but  in  l)oth  cases  there  hsul  evidently  been  some  defect  in  the 
method  of  apj)lication.  In  the  same  ]>criod,  in  that  hospital,  two  fatal 
^B  cases  of  8ecf)ndarj'  hemorrhage  followed  the  u.sc  of  the  ligature, — in  one 
^^^from  the  axillary  artery  after  amputation  at  the  shoulder  for  injury,  in  the 
[       otlier  after  di.sarticulation  at  the  hip  for  disease. 

^B  Tlie  following  table,  collated  by  Prof.  Murdoch,  of  Pittsbnrg,  from 

^Bthe  records  of  the  Western  Pennsylvania  Hospital,'  exhildts  the  frequency 
^VwitJi  which  toreion  has  \iecn  eniployi'<l  in  that  institution  for  the  c<introl  of 
I  hemorrhage  fmm  large  arteries.  It  includes  cases  at  every  i>eriod  of  life, 
ftx»in  early  childhood  to  advanced  age. 


Femornl 95  times. 

Poplit«il 14    " 

Axillury 15    " 

Anterior  tibial 278    " 

Pofterinr  tibial 276     " 

Bnuhial 62     " 

Radial 40     " 

Ulnar 40    " 

Toul 818  times. 


f    ^  Torsion  is  a  veri'  simple  operation,  requiring  no  spr<'ial  instruments  for 

I  **«  performance  other  than  the  strong  serrattd  {not  toothwl)  arter}--f(irceps 
I  ^^~'*fied  by  every  surgeon.  The  ends  of  the  divided  artery  should  be  caught 
^"^  tie  jaws  of  the  forceps,  and  the  vessi'l  drawn  gently  from  its  sheath,  and 
^^'istcd  or  rotated  on  its  long  axis  until  the  fwling  of  resistance  is  over- 
'^'^'tie:  five  or  six  turns  are  usually  sufficient.  The  brittle  internal  and 
''^'cldle  tunics  of  the  vessel  break,  curl  up,  and  reduplicate  themselves, 
^^>*ming  a  valve-IIke  plug,  while  the  elastic  external  coat  twisted  into  a 
"*n  gives  additional  supjwrt,     A  firm  clot  forms  within  the  vessel,  and  an 


I  Chicago  Medical  Journal  and  Examiner,  June,  1889. 


WOUITDS. 


pxiulation  of  plastic  lymph  cemeuts  the  rediii)licated  tunics  and  renders  the 
lumen  of  the  artery  impervious.  Organization  of  the  lymph  aoon  follows, 
and  all  the  structures  are  thus  bound  together  in  the  cicatrix. 

Easily  and  rapidly  jierformed,  torsion  seems  to  be  more  absolutely  safe 
than  the  ligature.  The  twisted  ends  of  tiie  vessel  are  not  devitalized,  and 
heuee  no  dead  tissue  is  left  in  the  wound  to  slough  or  dct!ompo8C,  no  foreign 
body  to  irritate,  and  no  ligature  to  liniecn,  ulwrate,  or  slip.  It  is  difficult 
to  conceive  of  the  ne<-essity  of  any  otiier  niethtxl  of  controlling  hemorrhage 
in  the  wounds  of  children,  except  in  punctured  wounds  of  large  arteries, 
where  both  distal  and  proximal  ends  of  the  vessel  must  be  dealt  with; 
ligature  is  then  the  simpler  and  more  convenient  methotl. 

77(1"  Ligalnrc. — Tiie  ligature  is  a  safe  and  efficient  means  of  permanently 
controlling  heinorriiagc,  l>iit  it  is  open  to  tlie  objection  that,  no  matter  how 
ciirefully  it  may  be  applied,  a  foreign  body  m  left  in  the  wound,  and  the 
vitality  of  that  jjortion  of  the  ligattnl  ves.sel  which  projects  beyond  the 
point  of  ligature  is  destroyed.  A  limitetl  necrosis  must  result ;  the  dangers 
of  septic  contatniuation  are  therefore  greatly  increased,  and,  unless  careful 
antisepsis  is  observwl,  di.sa.ster  is  liable  to  fi.illow. 

Ligature  of  a  bleeding  vessel  is  accomplished  by  grasping  its  severed 
end  with  forwps  and  gently  drawing  it  out  from  its  sheath,  so  as  to  free 
it  from  the  stirronudiiig  structures  ;  the  ligature  is  then  thrown  aniund  the 
vess<:'l  close  to  the  sheatli,  and  tied  with  a  single  reef  rtr  .milords  knot,  which 
is  drawn  tightly  enough  merely  t«  divide  the  internal  and  middle  tunics 
of  the  artery,  without  inflicting  too  great  damage  ujjon  the  external  tunia 
Both  ends  of  tlie  ligature  are  now  cut  short,  and  the  ligated  vessel  is  allowed 
to  retract  within  its  sheatli.  \\'hen  bleeding  from  a  numlx?r  of  small  ves- 
sels situated  close  together  persists,  it  is  better  to  include  them  all  in  a  single 
ligation  than  to  wa.ste  time  and  hloml  in  an  effort  to  isolate  each  vessel. 

The  materials  employ etl  for  the  ligjitiu-e  of  vessels  are  the  same  as  those 
used  for  sutures,  and  the  same  scrupidous  care  should  be  taken  to  render 
them  aseptic.  Too  great  vigilance  c:umot  be  observed  in  this  matter.  Fine 
hard-twisted  earbolized  sewing-silk  prol«bly  ix)S.ses.ses  as  much  merit  as 
any  other  substance,  and  can  always  l>c  obtained.  Catgut,  if  properly  pre- 
pared, is  ([uite  reliable,  and  is  in  time  absorlxKl  by  the  tissues.  Greater  care 
is  required  in  tighleniug  the  knot,  however,  and  the  second  turn  of  the 
knot  should  be  reinforctKl  by  a  tliird  turn,  as  a  guai-d  against  slipping  of 
the  ligature. 

Pressure  is  useful  as  a  temporarj-  means  of  controlling  hemorrhage,  l^^M 
it  must  l>e  used  cautiously,  lest  serious  damage  Ije  inflicted  upon  uninjui^^l 
parts.  It  should  always  be  applied  directly  to  the  bleeding  point,  and  not 
to  the  liml)  above  tlie  scat  of  injury,  exct>pt  during  an  ojieration,  and  must 
be  removed  as  soon  as  ottier  and  more  eflicient  measures  can  be  employe*!. 
As  a  method  of  permanently  controlling  iiemorrhage  it  is  verj-  unreliable 
and  likely  to  end  in  failure.  The  practice  of  encircling  a  limb  by  a  toumi- 
(juet  to  arrest  bleeding  is  an  exceedingly  dangerous  one,  and  in  three  cases 
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of  which  I  have  personal  knowledge  it  was  ihc  direct  cause  of  death,  by 
prodiifiug  gangrene  in  the  linii).  It  should  never  Ix-  employed  except 
during  the  performance  of  an  operation. 

Styptics  are  seldom  required  for  the  arrest  of  hemorrhage,  and  their  use 
ciODot  l)e  too  strongly  condemned.  Unfortunately,  it  is  the  enstoni  with 
some  practitionei-s  to  resort  to  styptics  in  every  case  of  active  lilewling, 
and  the  wounds  which  fall  into  their  hands  are  systematically  daubed  or 
tightly  crammed  with  siime  styptic,  most  eonimonly  the  solution  of  the  snl>- 
sulphate  or  peri'hloride  of  iron.  It  is  true  that  this  treatment  will  arrest 
hemorrhage  in  nuiny  taises,  though  not  in  all;  but,  in  doing  so,  it  so  irritates 
uhI  hefouls  the  wound  tliat  union  hy  primary  adiiesion  or  "first  intention" 
is  aljsolutely  impossible.  Unreliable  and  un.safe,  the  use  of  styptics  renders 
a  dean  cut  surface  unfit  for  rapid  rejMiir,  adds  tt»  danger  and  sntlering,  and 
retards  recovery.  It  is  a  practice  dictated  by  timidity  and  ignorance,  and 
ought  to  be  abandoned  altogether. 

Cleansing  the  Wound. — The  skin  in  the  neighborhood  of  the  wound 
must  be  well  washed  with  soap-aud- water  and  afterwards  witli  water  hold- 
ing some  germicide  in  solution,  prefcraljly  tlie  one  to  oiie-tlniii«ind  solution 
of  corrosive  sublimate,  thrown  from  a  .syringe  or  .sfpieezcd  fronj  a  sponge 
or  a  pledget  of  antiseptic  cotton.     All  foreign  bodies — fragments  of  wood, 
iron,  etc. — and  clots  of  bloo<l  must  be  carefully  removed   from  the 
ml,  either  by  picking  them  out  with  clean  force|»s  or  by  washing  them 
away  with  a  stream  of  antiseptic  fluid. 

Drainage. — No  jKirt  of  the  treatment  can  ever  be  more  important  than 
that  which  provides  for  the  es<.^iii>e  of   the  putrescible  animal  fluids  dis- 
charged by  the  wound  itself.     Unless  free  outlet  is  left  for  the  escape  of 
these  fluids  (blood,  serum,  «jfc,J,  they  accumulate  in  the  wound,  force  its  snr- 
^^<?e8  B.aunder,  defeat  re|Miir,  and  increase  the  danger  of  sei>tie  abHor|)tion. 
^J^inage  may  be  attaine«l  by  counter-openings,  tents,  setous,  and  the  like, 
^^t  is  best  accomplished  by  the  insertion  of  perforated  tuljes  of  gla.ss,  de- 
**^t'ified  bone,  or  the  eonimon  black-rul)ber  tubing,  into  the  cavity  of  the 
^'">Uiid,  through  its  most  dejM'ndcnt  angle.     TJie  ends  of  the  tubes  should 
^  allowed  to  project  a  short  distance  beyond  the  level  of  the  skin  and  be 
"flu  in  place  by  asc-ptic  safety-pins.     AVuunds  of  slight  extent  re(|uirc  only 
provision  for  tlie  esc-apc  of  the  serum,  and  eftieieut  drainage  may  be  secured 
"y  the  intnxluction  of  a  few  strands  of  carbolizctl  silk,  catgut,  or  horse-hair. 
*^pening8  must  always  be  cut  in  the  firat  layer  of  the  dres.sing,  to  free  the 
P'^JJecting  ends  of  the  drain  from  pressure  and  etinsequent  obstruction.    No 
invariable  rule  can  Ijc  laid  down  for  the  removal  of  the  tulies ;  they  should 
"^  withdrawn  when  there  is  no  longer  a  discharge  to  be  drained  away, — 
usua]]y  not  sooner  than  forty-eight  hours;  but  it  is  Ix'tter  to  allow  them  to 
'^•nain  longer  than  is  absolutely  necessary  than  to  remove  them  too  soon. 
Closure  of  the  Wound. — It  is  necessary  for  the  perfect  repair  of  a 
^K   vound  that  its  surfaces  shall  be  placed  in  exact  contact  as  sotm  as  possi- 
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.^fOgea.     Simple  inc' 


^^^"T/iratment  than  to  arr     —    .     m 

j>^^'/ctain  tlicin  by  a  few  str- ^V*J 

j^'fZ^  by  an  absorbent  conipr»»'     ***^ 
^^'^/*""'P  y>  orpanization  foUo\^^'*'^*' 
■'^^^*J^tya  living  bond  of  union. 
^f^'^'fj^  of  the  divided  parts  to  s^'iiara^s"  ■™^'' 


f^J^^j0A\&nv!s\  measures. 
L,i>^^ place  throughout  the  adhesive  lynuT^ 


/Ae  deeper  parts  must  be  kept  in  aj^ 

oiaoe  throughout  the  adhesive  lymjr  ^ 

fkif  can  be  aa-omplishcd  only  by  deep  c» 


It  is  not  sulI^acJ^iffi 

V 
( 


-^  i^^^ft^zlg,  sided,  as  ah-eady  advised,  by  compi 

"Zif  %fc  iLflially  selected  for  sutures  are  silk,  catgu 

,^*^;y '^T^fiJk-worm-gut."      Pure  weil-aDnoaled    silve*— .^rei 

f^^iK  ''"f ,  Vo.  'i'^  to  N«-  ^'^)i  possesses  decided  ndvantagi^'^^^ps 

^^f^^f^l,  if  strong,  pliable,  easily  introduced,  readily  tigh»- «-J^hf. 

t^'Lf  i""'^  „,;n.«,  affords  perfect  support  to  the  wound  withor^^^yj 

^   rt^ ""    taiWa'''Pi  oi"  ^  adjusted  and  n-adjusted  in  closing  l\xiM  :the 

^1^        :.tK^^    „       J X  X?     Li        -  J-I    .    L.     _1 .1    1 
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iiin-  "■'     /f/iw".'*'  drawn  too  tight  can  readily  be  rcla.xed  by  uc«;  _^fl, 
'"jffll"    ,,.„or  by  cutting  it  between  the  first  turn  and  the  skiw  S-  in, 
*Z:ii^*'"'^  Ti^iy,  tlie  constriction  is  at  once  relaxed,  and  the  h(X)l^  ^_ 
flidire  still  affoixls  support  to  the  edges  of  the  woun^^r^,/. 


,  //"•■■ 


IIV"    ftlii-^  .  ,  .         .  .      .    . 

,1..  fof^"  ".i.j>niflV  ^  '*'ft  ^'^'"  'I"  indefinite  periwl  without  causing  irn 

*;/'"""'    Mir  p"''*^'^*''''  similar  advantages  in  a  less  degree.     It  is  v« 
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little  difficult  to  tie,  and  is  not  strong  enoii 
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ylir  "-*' "' ."ffl  [J.istic  operations  generally,  it  is  an  exwllent  suture.     &■ 
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fff^'       ,  ensih'  introducetl,  and  afford  abundant  support  to  the  edge*     *' 
*"'""*  !«/■ ''"''  ""'**^  thoroughly  aseptic,  they  are  irritating,  and,  if    *^ 
f/"* 'J^'     ,  art  as  setons ;  if  drawn  tightly,  they  constrict  and  strangii'-****' 
W""'  ^  _,nd  cut  their  way  out.     The  very  best  quality  of  finely-twistc*  *    f' 
''"".^  1  »iii<^  '"""^  ^  selected,  and  may  be  rendered  perfectly  aseptic  by  t^^-** " 
''"'.    (Iiirty  minutes  in  a  five-per-<x'nt.  sf)Iution  of  pure  carbolic  acid. 
' '  •  k  l"'P'  *'"  ^^^  indefinite  period  in  the  sjime  solution,  or  in  alcohol 
"* ;  ,ii«vi  oil  (five  per  cent).     Catgut  is  a  favorite  suture  with  many  f^  '* 
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but  really  possesses  no  advantages  over  carlxilizcd  silk.    If  not  pr— 

Iv  pwp'*'''^^'  '*'  '^  iiufpliable,  and,  owing  to  tlie  difficult^'  of  ■sterilizing' — ^  _._ 

'^^<lv,  it  is  not  free  from  the  dangers  of  conveying  infection.     Vo^^*     ^^^ 

Lj^o  reports  a  case  of  anthrax  clearly  traceable  to  its  use.     Silk-worm-fSS^jjp 

niakes  an  excellent  suture,  but  is  unabsorbable,  and  remains  unchanged  ^m 

tjic  tissues  for  many  months.  Vf 

For  the  introduction  of  sutures,  a  straight  needle,  somewhat  spea--^^ 
pointed,  and  having  a  large  couniernnik  eye,  is  the  easiest  to  use  and  t! 
most  generally  8er\'iceable.     In  wounds  of  the  cheeks  and  eyeUds  " 
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H^rved  needles  are  required  to  suitnount  the  irregular  contour  of  the  sur- 

^^     Sutures  are  applied  in  various  furnis, — viz.,  the  intcrruptud,  liie  cou- 

^kuons,  the  twisted,  and  tlie  quilled.     The  interrupted  is  the  t'omi  most 

generally  nswl,  and  for  nearly  all  pur]K)St>s  is  the  best.     Tiie  stitches  are 

introdui«d  at  short  intervals,  so  as  to  hold  the  etlges  of  the  wound  tojjetiier 

at  many  separate  jKtiuts.     The  first  siituni  should  be  placed  at  the  middle, 

HIk  others  alternately  on  one  side  or  the  other  of  this  one  until  the  wound 

^fe  close*!.     Each  suture  ninst  Ix'  carefully  adjusted  so  as  to  hold  the  edges 

in  exact  contact,  without   inversion  or  eversioii  of  the  skin,  and  without 

constri<rting  any  portion  of  the  tissues  encircled  by  the  loop.     "One  suture 

too  tightly  drawn  may  result  in  the  death  of  the  patient."     (Esmarch.) 

In  deep  wounds  with  division  of  nuiscles,  as  iu  the  fatv,  supci'tioial 
BJitures  are  not  sufficient,  and  the  adviw  of  Mr.  Keetly  should  be  followed, 
"to  bring  all  theseveretl  parts  together  by  means  of  buried asopt'w  sutures." 
^X/'hromicized  catgut,  carbolizwl  silk  or  silk-worm-gut  answers  best  for  this 
^■Urpoee.  This  measure  secures  perfect  contact  of  the  entire  surface  of  the 
wound,  and  more  siKK'dy  union.  As  a  general  rule,  strips  of  adhesive 
plaster  should  not  U'  eniptoyed  to  sujiport  the  sutures,  and  when  resorted 
to  should  lie  always  applied  over  aai'i)tic  wjnipresses  plat-ed  on  eaeJi  side  of 
the  wound.    When  appliwl  directly  to  the  skin  they  cause  irritation,  bei^ome 

rl,  and  interfere  with  drainage. 
The  continntxl  suture  is  inserted  in  an  uninterrupted  seam,  in  the 
manner  employed  by  glovers  and  seamstresses.  It  secures  close  apjiosi- 
tion  of  the  edges  and  is  a  good  suture,  but  in  large  wounds  must  always  be 
supplemented  by  very  fi-ce  drainage.  This  i'urm  of  suture  is  especially 
applicaltle   in  wounds  of  tlie  intestines,  carbolized  silk  and  chromicized 

tgut  being  the  matiTialn  Itest  suited  for  use. 
The  twisted  sntiirt;  is  usually  employed  in  plastic  operations  where  sup- 
rt  and  moderate  prossun>  are  required,  as  in  hare-lip  and  deep  wounds 
of  the  face ;  it  is  clumsy  at  In-st,  is  extremely  liable  to  become  foul  from 
abs<3rbcd  discharges,  and  <-ertainly  has  no  advantages  over  the  interrupted 
silver-wire  suture. 

External  Dressingr- — Having  secured  coaptation  of  tlic  surfaces  of  the 
•wound,  and  ascertained  that  the  drainage  is  perfect  by  passing  a  strmm  of 
antiseptic  fluid  through  the  tub<«,  the  e.xternal  dressings  must  be  applied. 
These  dressings  must  be  absorbent,  germ-(!estructive,  and  so  adjusted  as  to 
sterilize  the  air  as  it  comes  iu  contact  with  tlie  discharges,  to  exert  accurate 

and  continuous  pressure  upon  the  sides  of  the  wound,  and  to  retain  tiie 

Hffected  j>art  in  a  state  of  ateolute  rest.  The  wound  is  first  rendered  sterile 
l)y  the  means  detailed  ;  its  dischai^>s  must  be  prevented  from  decomptising 
by  being  strained  through  an  antiseptic  covering,  and  the  wound  itself  her- 
metically close<l.  The  edges  should  first  be  well  dusted  with  iodoform  or 
powdered  boric  acid,  so  as  to  sterilize  the  discharge  by  bringing  it  in  con- 
with  a  germicide  as  soon  as  it  escaiKS.  The  impervious  strip  of  pro- 
VoL.  III.— 5(J 
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tecrtlve  maforial  formerly  deemed  essential  may  bo  safely  discarded,  aud  its 
jilatv  sujiplicd  by  a  hxm'.  liiyc-r  of  moist  iodoform  or  iiirU)lizr<l  frrtiize.  jK-r- 
forated  fur  the  emls  of  the  draiiiage-tubcs.  External  to  this  several  layers 
of  sublimate  gauze  must  be  arranged  so  as  to  exert  a  moderate  dt^ree  of 
prcsaure  and  at  tlie  same  time  absorb  the  di9eliar<ri'B  (nym  thedniin!igivtiil>e8. 
A  thick  lavcr  of  borat«l  cf>tton  or  of  ssilicylie  w«k>1  surrounds  all,  aud  is 
retained  in  position  by  an  accunitely  and  snugly  applied  roller  bandage.  If, 
in  spite  of  deep  or  buritxl  sutures,  there  be  much  tendency  to  separation  of 
the  deeper  portions,  aseptic  jwds  should  Ix-  applied  on  each  side,  and  held  in 
p(j9ition  by  soil  ai)8orlx'nt  bandages.  "  Tliis  keeps  llie  jmrts  mwhanimlly 
together,  prevents  ncrve-teusion,  and  promotes  absorption."     ((jamgee. ) 

No  imj>ervious  matt-rial  for  the  external  dressing  is  required.  Wlien  an 
extremity  is  involved,  a  lijrht  splint  should  Ik?  adjusted  to  it,  and  the  pa.n 
elevated,  so  as  to  prevent  all  motion  in  the  damageti  tissues,  to  secure  aliso- 
lute  rest,  and  to  avoid  venous  eng«3rgement.  Tin's  dressing  ought  not  to  lie 
disturbctl  for  several  days,  unless  the  woimd  be«)me3  hot  and  {Kiinful,  the 
child  feverish  and  restless,  and  the  dressing  soiled  with  offensive  discharges. 
Usually  the  dressing  remains  dry  or  but  slightly  soikil,  the  pulse  and  tem- 
perature are  but  little  affected,  and  there  is  no  pain.  A  wound  in  such  a 
state  should  not  l)e  touchetl ;  nothing  can  be  gaine<l  by  rt^moving  the  dress- 
ing and  inspecting  the  jwrts,  the  ehikl  is  only  subjectal  to  unneoes-sary  |>ain, 
and  the  wound-surfaces  are  disturlMnl  injuriously.  The  less  it  is  interfere*! 
with,  the  more  rapid  and  |)i'rfet't  will  be  the  repair.  When  it  Imx^juics 
proj)er  to  remove  the  first  tlressing,  it  should  be  well  moistened  with  ai 
antisejitic  lotion  and  crtt  layer  iiy  layer  with  sciss<irs,  and  tiien  gently  lift* 
from  the  wound  ;  the  skin  siioidd  be  well  wasiie«l,  the  dr:iinage-tnl>os  short- 
cne<l  or  witiidrawn,  the  stitches  removed,  and  a  new  dressing  in  ever)'  wa] 
similar  to  tiie  first  aii|)lied. 

If  the  surgeon  dtK's  not  have  at  his  command  all  the  elegant  and  e* 
pensive  applianets  for  the  antiseptic  dressing  of  a  wound,  he  will  [ie  obli; 
to  improvise  them  from  whatever  crude  materials  he  i-an  find  within  rwu' 
Strijxs  or  siircds  of  clean  old  linen  or  muslin  are  soft,  plialtle,  and  cherai- 
cally  pure,  aud  will  absorb  fluids  rajjidly.  Such  materials  pl.icod  for  a  fc 
minutes  in  .some  hot  antise|)tic  solution — as  the  solution  of  corrosive  flubli- 
mate,  one  part  to  one  thousand  fuiade  by  dissolving  seven  and  a  half  grniol 
of  the  sublrmate  with  an  ecpial  quantity  of  common  salt  in  one  pint  <>l 
water),  tincture  of  iodine  in  water,  one  to  one  hundred  and  fifty,  carliolk 
acid  in  water,  one  to  twenty,  or  a  saturated  solution  of  Iwric  aci«l  in  ha( 
water — will  Ik?  transformed  into  a  very  perfect  antiseptic  dressing,  fmnn 
which  pads,  eompn^ses,  and  bandages  can  readily  be  made.  Silk,  linen, 
or  cotton  tiii-cad  similarly  tiTatetl  is  rendered  jierfecfly  innoctions.  ai 
affords  material  for  sutures  and  ligatures  which  is  just  as  relial)le  as  tl 
most  expensive  that  can  be  purciiased  from  the  dealers.  A  skein  of  thii 
thread  inserted  into  the  wound,  in  the  absence  of  the  perforate*!  tul 
secures  gf»d  drainage.     The  wound,  properly  cleansed  with  a  portion  of 
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amc  solution  that  lias  been  used  to  render  the  dressing  antiseptic,  may 
mp«' be  closed  and  drcsso«l  with  these  improviswl  materials,  and  n'liaii*  will 
go  ou  just  as  rapidly  and  jxTfcctly  as  it  dues  under  the  muMt  coniplicatL'd 
dressiags. 

After-Treatment. — If  properly  appliecl,  the  first  dref«sing  is  very  often 
the  ouly  one  retjuired  ;  the  cxikm^hI  surfaces  of  the  wound  unite  wilhout 
febrile  excitement  or  systemic  disturbance  and  without  sutliciciit  discharge 
to  sf>il  the  dressing.     The  union,  however,  is  not  yet  firm,  and  (-(impresses 
awl  kmdagcs  will  \w.  re<|uircd  for  several  days  ft>  pive  support  to  the  newly- 
fonu(d  tissues.     Removal  of  tlic  sutures  will  depend  upon  the  ]iroprcss  of 
repair;  they  should  be  withdrawn  as  soon  as  possible, — usually  in  from 
forty-eight  to  seventy-two  hours,  but  in  larjje  wounds,  M-ith  tendency  nf  the 
edges  to  separate,  they  should  nut  Ije  disturbctl  for  sevcnd  days  ;  time  nnist 
be  allowed  for  deep  cicatrization  to  occur  l>efore  their  8upjK>rt  can  be  dis- 
pensed with.     If  any  of  them  are  too  tighlly  drawn,  or  show  a  tendency  t<t 
cut  out,  they  should  be  rrniovcd  at  once,  as  they  only  (ause  irritation  and 
endanger  repair  in  other  jiarts  of  the  wound.     They  are  best  removal  i)y 
P»asping  them  gently  at  the  twist  or  knot  with  a  jiair  of  force|i6,  dividing 
tUvttx  with  scissors,  and  w  ithdrawiiig  them  rarefully,  so  as  not  to  put  any 
strain  upon  the  wound.     Metallic  sutures  must  1m'  cut  close  to  the  skin, 
«nd  the  ho<jk-shaj>ed  ends  straightened  before  attempting  to  remove  them, 
»Vith<lrawal  of  the  sutures  must  always  l>e  followed  In-  the  support  of  com- 
pnr-Rjsos  and  bandages,  and  these  must  be  employed  until  everything  has 
consolidatetl. 

Ordinarilv  verv  little  treatment  is  required  lieyond  the  occasional  ad- 
justment of  dressings  and  liandages,  to  keep  the  parts  at  rest  until  nature 
completes  the  reparative  pro<'«'SS.  If,  however,  a  fmrtion  of  the  wound  fails 
***  Unite  or  breaks  down  Ix'fore  union  is  jierfect,  additional  care  must  Ix'  e.x- 
^'^od  to  keep  the  parts  ascjitic  until  healing  by  gninuhition  ownrs.  If  the 
P^*^s  bet'ome  hot  and  painful  and  the  child  feverish,  the  dressing  must  be 
'Amoved,  the  sutures  taken  out,  and  the  source  of  irritation  sought  for  and 
•^Uioved.  If  discharges  have  l)een  retain(>fl,  provision  must  Im?  made  ii>r 
^heii.  pscaix-,  and  it  may  lie  pni]>er  to  substitute  cool  or  antiseptic  irrigstlion 
lOf  tlie  dry  dressing  heretofiire  employed. 

Attention  to  the  livgienic  surroundings  of  the  child  will  also  lie  neees- 

^^•^•.     The  diet  should  Ix'  bland,  nutritious,  ami   easily  digested  ;  Ijroths, 

"^'Ik,  etc,,  should  lie  given  generously  from  the  first,  and  later  may  be  rein- 

*»t¥<l  bv  wine  and   more  substantial  food.     The  child  slniiild  be  kept,  if 

P'^ssililo^  in  an  airy,  well-lightt^l,  and  well-ventilated  u]>]M'r  rtHim  ;  the  bed, 

"*^rliiihing,  and  garments  worn  must  be  clean,  and  should  be  clcanse<l  fre- 

lUe'Dfly.     It  is  true  that  cliihli-en  living  on  impure  and  insufficient  f<M)d, 

"'^d  breathing  a  foul  animaliwfl  atmosphere,  recover  well  from  severe  injn- 

T"S;  but  it  is  cfjually  true  that  they  du  infinitely  better  when  surrounded 

">'  proper  hygienic  conditions. 
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COirrUSED   AND    LACERATED   WOUNDS. 

A  contused  wound  is  inflicted  by  a  Itlow  from  a  l>lunt  instrument  or 
missile,  as  a  <'lub  or  stone,  or  tbe  toe  or  beel  of  a  heavy  boot,  or  is  eanse<l 
by  a  fall  in  wliieli  the  brow  or  fare  strikes  against  a  curbstone.  The  edges 
of  the  wound  are  inverted,  abraded,  and  greatly  ecc-hymosed,  and  the 
vitality  of  the  tissues  is  seriously  impaired,  often  far  beyond  the  apparent 
limits  of  the  injury. 

Lawiiited  wounds  present  many  of  the  features  of  contused  wounds,  and 
the  two  forms  of  injury  may  properly  he  considered  together.  In  them  the 
"  tissues  are  both  Itrniswl  and  torn,"  and  the  edges  are  inverted,  irregular, 
and  often  darkly  disoilorc^I.  The  skin  is  torn  from  the  underlying  fascia, 
and  hangs  limp  and  loose,  having  lost  its  elasticity  by  the  stretching  to 
whii'h  it  has  been  siibjc<'ted  ;  in  severe  injuries  the  underlying  fasria  is  torn 
to  shrt"<ls,  and  the  muscles  are  disintegratwl  and  rctintvd  to  a  pulp.  Such 
injuries  arc  commonly  caused  by  machinery,  l)y  railway  accidents,  or  by  the 
passage  of  a  carriage-  or  wagon-wheel  over  the  b<xly.  In  adults  they  are 
very  often  followe<l  by  more  or  less  sloughing  of  the  damaged  tissues.  In 
childhood  this  result  is  scarcely  to  be  feared  unless  the  entire  vascular 
and  nervous  supply  of  the  jiart  has  been  destroyed. 

Hemorrhage. — The  hemorrhage  causc<l  by  contused  or  lacerated  wounds 
is  usually  trifling,  except  when  large  arterial  and  venous  trunks  are  severed. 
Even  then  there  is  no  active  liemorrhage  l)eyond  the  momentary  giish  of 
blood  which  immiHlialoly  fullowstlie  awidcnt.  I  have  several  times  seen  the 
torn  end  of  the  brachial  artery  so  etfectually  closed  by  a  clot  that  not  a  drop 
of  blood  escaped  from  it,  although  the  arm  liad  been  torn  from  the  body  just 
below  tlie  shoulder  and  the  artery  hung  loose  amid  the  mangle»l  tissues  of 
the  stunij).  The  violence  which  sevei-s  the  vessi'ls  la<'erates  and  contuses  tlie 
internal  and  middle  tunics,  and  thus  favors  the  rapid  formation  of  a  clot; 
the  clot  is  temporary,  but  it  efl'cctiiiilly  ])revent8  any  further  bleeding.  A 
tronl^lesonie  oozing,  however,  not  unfrequently  comes  from  the  surface  of 
the  wound,  and,  while  the  quantity  of  blood  lost  may  not  be  great,  its 
continuc<l  escape  increases  and  jindongs  the  shock. 

Pain. — The  pain  of  contus(>d  and  laceratetl  wounds  is  not  nsnallv  severe ; 
the  tissues  arc  lieuundxxl  by  (he  bruising  force  of  the  accident,  and  a  child 
suffering  fnim  a  crush  of  a  limb  severe  enough  to  necessitate  amputation 
rarely  ninkcs  much  outcry  if  the  injur'Kl  |)art8  are  not  disturiK>d.  I>an>nition 
and  contusion  of  the  toes  and  fingers  arc  excessively  painful,  however,  and 
such  injuries  are  not  unfrequently  followed  by  tetanus. 

The  constitutional  effects  may  l>e  so  niihl  as  to  merit  little  attention,  or 
80  severe  as  to  imperil  the  life  of  the  child. 

Shock. — The  shock  which  follows  severe  wounds  of  this  character  is 
always  very  profound,  and  death  m.ny  result  from  syncope  or  astJienia. 
When  reaction  occurs  it  is  usually  prompt,  and  is  sometimes  attended  by 
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ondue  febrile  excitement,  with  mild  nocturnal  delirium.  The  wound  during 
this  period  be<Mimcs  painful,  hot,  and  swollen,  and  a  copious  8aiiious  dis- 
diarge  escapes  from  it.  The  surrounding  skin  becomes  tumid,  and  eome- 
times  is  covered  by  bulla;  filled  with  a  bloixl-stained  serum.  This  |K?riod 
ig  usually  short,  and  ia  succeeded  by  a  rapid  subsidence  of  all  alanniiig 
s\'mptoms  ;  the  pul.se  and  temjierature  fiJl,  the  skin  bewimes  cool  and  nmist, 
and  the  wound  assumes  a  houlthy  ai)|x>arau(.ie.  If  prfuxT  can?  be  oljserved 
iu  the  primary'  drts.sing,  this  febrile  state  can  in  great  measure  Iw  averted. 

Complications. — .Since  the  strliduri's  in  the  vicinity  of  the  wmind  are 
always  injured,  and  sometimes  so  seriously  that  their  vitality  cannot  be 
itttonxl,  necrosis  results,  and  sloughing  of  the  damaged  parts  must  precede 
repair.  In  many  cases  of  extensive  injury  the  disintegnitetl  textnrt's  {lerish 
over  a  wide  area  by  a  localized  gangrene.  The  dead  skin,  at  first  thirk 
parple  in  color,  becomes  ashy  gray  or  brown  ;  an  active  cell-infiltration  and 
the  development  of  young  granulation-tissue  follows  in  the  Ixirders  of  the 
living  skin  ;  and  the  dead  tissues  sejwrate  slowly  from  the  living,  and  leave 
a  granulating  surface  underneath.  Uuh«s  perfect  antisc}isis  is  maintained, 
suppuration,  often  dangerous  and  exhausting,  is  very  liable  to  occur.  The 
I  danger  of  .septic  infection  is,  fortunately,  not  great  in  childhood ;  but  it  is, 
^J  nevertheless,  important  to  protect  the  wound  from  nil  sources  of  contami- 
*wtion  and  to  keep  it  pure,  Putrefactiou  of  the  discharges,  and  the  conse- 
quent formation  of  irritating  and  poisonous  alkaloidal  ]trodncts  of  decom- 
position in  the  wound,  are  |)revented  by  tfiis  care,  and  physiological  rcjiair 
**>'  granulation  goes  on  uninterruptedly. 

^^^f  TREATMENT. 

^B  The  treatment  of  contused  and  lacerated  wounds  dtlfers  from  that 
•*«apt«]  to  the  simpler  forms.  The  tissues  have  ln^cn  snlijccted  to  greater 
'^'•olenoe,  a  wider  area  has  been  seveivly  damaged,  and  important  toxtural 
*^-ha»ijrcs,  limited  necrosis,  and  sloughing  are  often  unavoiiliible.  Union 
">'  granulation  is  the  only  methtxl  of  rejwiir  usually  attainable,  and  the 
prevention  of  septic  iiifwtion  l>ecome8  of  pammount  imjMirfance.  But  in 
***P*^rficial  wounds,  whether  contused  or  lai-erated,  esjH-^ialiy  in  wounds  of 
"»e  Hcalp  or  face,  healing  by  first  intention  is  possible,  and  an  eflbrt  should 
•*Ways  Ih?  made  to  s<'cure  it. 

The  indications  for  treatment,  accordingly,  are  not  only  to  stop  bleeding, 

to  cleanse,  close,  and  drain  the  wound,  and  to  apply  external  dressings,  but 

**®*i  to  preser\'e  the  vitality  of  all  tissues  not  hojK-lcssJy  rhuuagwl,  to  hasten 

"*^  »!j»ration  of  disintegraied  and  dead  tissues  from  the  living,  and  to 

I       P'^vent  tlie  occurrence  of  decomposition  and  suppuration  by  adherence  to  a 

^iSi'\  antisepsis. 
I  The  hemorrhage  having  been  otmtrolled  by  the  rtuasures  detailed  under 

i  l*Jciged  Wounds,  and  the  skin  carefully  washed  witli  .'*oap-and-water  and 
ft'»cr\vards  with  some  antiseptic  solution,  the  wound  should  be  thoroughly 
cleansed  and  fi-eed  from  all  foreign  bodies. 
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Great  care  must  be  taken  to  bring  the  antiseptic  fluids  in  contact  with 
the  whole  siirfat^,  by  inserting  the  nozzle  of  the  syringe  or  irrigator  under- 
ucuth  tlje  flaps  of  loose  integument ;  but  the  utmost  gcntlcuess  must  be 
observed  in  handling  the  damaged  tissues. 

The  sui^eon  should  hesitate  to  elip  any  hxisc  siircds  of  skin  not  al>so- 
lutely  detadjed  from  the  wound  :  it  is  better  practice  to  cleanse  them  itire* 
fully  and  replace  them  as  nearly  as  possible  in  their  former  position. 
Vitality  is  sometimes  preserved  in  very  doubtful-looking  tissues,  with  a 
ciirresponding  decrease  in  the  size  of  the  scar.  In  wounds  of  the  hand 
this  precaution  should  be  strictly  observwl ;  extensive  and  hopelca*-looking 
crushes  of  the  hand  and  fingers  are  sometimes  repaired  in  a  remarkably 
jierfwt  munner,  and,  no  matter  how  unshapely  and  impt^rfect  the  c(jnditioa 
of  the  nicini>er  may  be,  no  artificiul  substitute  can  ever  equal  it  in  value. 

Closure  of  the  Wound. — If  the  wound  be  slight  or  situated  in  the 
scalp  or  face,  its  edges  must  now  be  united  by  a  few  points  of  interrupted 
suture,  a  protective  dressing  applied,  and  the  wound  treated  as  an  incised 
wound.  Where  the  injury  has  irivolvetl  a  wider  extent  of  tissue,  with  lacer-i 
ation  of  the  skin,  fascia,  and  mustjles,  no  attempt  should  be  made  to  clo66 
the  wound  tightly.  A  few  jwints  of  interrupted  suture  may  be  inserted  to 
lessen  the  8e[)aration  of  the  skin  and  to  give  temjwrary  support  to  the  tora 
muscles,  but  they  must  not  be  drawn  tightly  nor  placed  so  close  together  as 
to  interfere  with  fi-ee  draiuage.  As  a  general  rule,  adhesive  plaster  should 
be  avoided. 

Drainage. — The  introduction  of  drainage-tubes  for  the  disehai^  of 
tlic  wound-socrctiuns  will  generally  l)e  re<)uired,  and  if  necessary  uouuter- 
opcnings  should  l>c  made  at  the  most  dependent  part.  In  extensive  wounds 
the  drainage-tubes  should  be  of  large  size,  not  less  than  one-third  of  an 
inch  in  diameter. 

External  Dressing. — When  the  wound  has  been  thoroughly  clcnnsed 
with  the  antiseptic  lotion,  and  sutures  and  drairwige-tubes  inserted  at  the 
j>oints  deemed  necessary,  it  is  ready  for  the  external  dressing.  The  whole 
surfiu«  should  now  l>c. dusted  with  powderetl  iodoform  and  covered  bv  a' 
few  layers  of  iodoform  or  carbolized  gauze  through  which  o|)enings  have 
been'  cut  for  the  ends  of  the  drainage-tubes.  Several  layers  of  moist  subli- 
mate gauze  are  now  appliwl  to  cover  the  entire  area  of  the  wound  and  the 
skin  for  some  distance  lievond  its  margins.  A  thick  layer  of  Ixtrated  cott4>a 
or  salicylat(^l  wool  is  placed  outside  of  all  and  held  in  position  by  a  tart^j 
fully-adjusted  roller  bandage.  The  utmost  ctire  must  be  obser\'ed  to  avoid 
constriction  of  the  wounded  j>arts,  I'specially  in  the  extremities,  lest  the 
feeble  circulation  be  still  further  impeded  and  gangrene  be  induced.  The 
dressing  must  \>e  so  adjusted  a.s  to  supp>rt  and  protect  the  wound  and 
keep  it  at  ]>erfect  rest.  The  moderate  clastic  compression  afforded  by  the 
external  layer  of  cotton  wool  is  highly  l)eneficial  by  retaining  ita  surfaces , 
in  contact ;  but  beyond  this  all  pressure  and  all  tight  lukudagiug  are  mis- 
chievous and  injurious. 
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I  After  the  dressing   ia   completed  the  wounded   extremity  should    be 

slightly  elevated  hv  placing    it    iijMin  a  |till(.»\v,  and  dry  wanntli  hy  hot 
bricks  or  bottles  of  hot  water  will  bu  ntjuirLtl  vvlicii  the  vitality  of  the 
part  is  low.     A  light  splint  is  useful  by  ailbrtling  additional  stipiKirt.     No 
further  interference  will  be  needed  until  after  a  jhtIixI  of  forty-eight  hours, 
utilisss  the  dressings  l>eeome  foul  with  tlie  discharges,  the  child  Ik*  restless 
awl  ^ick,  the  wound  painful,  or  the  teiiijierature  elevat<xl  above  101°  F. 
I'itualiy  at  the  end  of  forty -eight  hours  the  first  dressing  should  be  removed 
and  the  wound  dressed  again.     If  its  apjteaniwe  is  satisfeetory  and  there  is 
no  sign  of  suppuration  uv  extensive  death  of  tissue,  the  sutuifs  may  gen- 
erally be  removed,  the  draiiuige-tubes  should  Ix?  examined,  readjusted,  or 
removed,  the  surface  of  the  wound  again  lightly  dnsttHl  with  iodoform,  and 
the  new  dressing  applied  at  once  with  the  same  rigid  antiseptic  care  as  was 
ohger\-ed  in  the  primary  dressing.    It  should  not  again  be  disturbed  for 
several  days,  unless  febrile  symptoms  aris<i  or  the  divssing  becomes  fouL 

»  frequent  dressings  certainly  ivtard  tlie  healing  pro<'ess. 
If,  however,  the  wound  is  hot  and  painful,  its  etlges  swollen  and  everted, 
it«Hirfat«  covered  with  ashy-gray  sloughs,  the  discharge  prrifuse  and  ichor- 
ous, and  the  child  feverish  and  sick,  tlie  wound  is  no  longer  aseptic,  it  is 
piaetitally  a  phlegmon,  and  rc|Miir  without  moR'  or  less  extensive  sujipura- 
tivo  and  sloughing  bei'omes  impossible,  unless  some  other  and  more  efticient 
•nethod  of  treatment  is  em[)Ioycd.     ^^'a^mth  an<t  moisture  are  now  nvjuired. 
-A  Water  dressing  by  fomentations  or  by  mntitiuous  irrigation  with  cool  or 
*<»pit]  antiseptic  solutions  must  be  substituted  for  the  dr}'  antiseptic  dressing. 
-Trie  advantagi-s  of  this  change  consist  in  the  preveutioti  of  deroniixisition 
**''  tlie  necrtwed  jiarts,  the  continuous  reiiiuval  of  irritating  disc'harges,  and 
^v  more  speedy  separation  of  the  di«d  tissues;  primary  adhesion  has  failed, 
*»m1   it  becomes  net^'ssary  to  "encourage  the  prot'ess  of  sloughing  in  order 
***  l>ring  into  operation  that  of  healing  by  granulation."     (Gant.) 

In  those  v^ery  severe  wounds  which  m^casionally  involve  the  extremities 
*n*i  Jn  which  no  ho]K' of  repair  without  great  Ujss  of  substance  can  be  euter- 
^'iieil,  the  covttnuoun  Iwal  bath  \ty  immersion  of  the  woumleil  part  in  a 
^'^^s^sol  filled  with  tejiid  water  rendered  antis4i|)tic  by  the  addition  of  contj- 
®*ve  sublimate  (one  to  five  thousand),  or  earl>olic,  boric,  or  salicylic  acid, 
P*''Oc<j».si'3  many  advantages  over  other  inetluMls  of  treatment. 

The  apjMinitus  nnjuired  i\>v  the  coutiiiiious  local  l>ath  is  a  box  or  tub  of 

''**   or  jsinc,  which  can  be  placed  at  the  foot  or  side  of  the  bed  by  <utting 

*^'ay  one  or  more  of  the  slats.     The  outer  wlgos  of  this  tub  are  provided 

^  'th  hooks,  from  which  a  sliiig  of  muslin  is  suspendctl  aci-oss  the  lavity  of 

^^  tub,  and  upon  this  sling  the  injured  extremity  must  rest  while  immersed 

***    the  antiseptic  solution.     The  t«'m|K'i-ature  of  the  solution  may  lie  kejit 

**l*  by  means  of  a  spirit-lamp  plac*^!  underneath  the  tub.     The  continuous 

"*th  ghould  not  be  employed,  however,  immetliately  after  the  injuiy.     The 

"^^"ntly-injured  tissues  n.immonly  rwpiire  the  influence  of  dry  heat  rather 

tiiau  of  moist,  and  hence  they  should  first  r(>ccive  the  benefit  of  a  dry  anti- 
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septic  dressing,  with  dry  h(?at  aod  moderate  elevation  of  the  limb,  until  the 
structures  not  hujK'lfssily  damaged  liave  recovereil  their  vitality  and  some 
degree  tit'ecUutar  proliferation  is  present  in  the  wound;  otherwise  the  little 
life  remaining  may  be  destn\ved  through  vascular  disturbances  induced  by 
the  too  early  application  of  an  unusual  degree  of  moisture.  It  is  a  raethfid 
of  great  value  in  cases  of  deep  sloughing  and  progressive  suppuration  with 
Ijurrowing  of  pus  beneath  the  muscles  and  fascia.  The  limb  is  j)lacQd  ia 
water  at  a  temperature  regulated  by  the  sensations  of  the  patient,  and  must 
be  kept  in  tliis  batli  for  a  week  or  longer,  until  all  the  sloughs  have  sejiaratcd.; 
The  water  in  tiiis  liatli  must  be  kept  fresh  and  pure  liy  frequent  changes, 
and  its  temperature  may  be  elevated  gradually,  so  as  to  hasten  the  sepOMi 
ration  of  the  sloughs.  Tlie  linil>  usually  swells  enormously  and  becometi 
discolored  from  iniliiliitiou  of  fluid,  and  the  granulations  are  blue-l«x>k» 
ing  and  cedematons ;  but  this  discoloration  and  redema  disapjK*ar  when  it| 
is  removed  from  the  hath,  flic  granulations  soon  regain  tlicir  natural  ap- 
jK'arancc,  and  cicatrization  is  a.«mpletL'd  in  the  same  way  as  in  unliiwnr 
granulating  wounds. 

Ocasionally,  despite  tiio  utmost  rare,  the  granulations  become  jwle  and 
unhealthy  or  Horid  and  exuberant,  and  cicatrization  ceases.  Wounds  iai 
this  ctindition  require  the  a|iplication  of  stimulating  lotions  to  rouse  tlie, 
feeiilo  grantihitinns  to  a  healthy  activity  or  to  repress  the  inordinate  \i»- 
(iilarity  whicli  delays  the  completion  of  the  healing  process.  Weak  astrin- 
gent lotions,  as  the  solution  of  sulphate  or  chloride  of  zinc,  or  dilute  nitric 
acid,  l>eeome  valuable  adjuvants  to  treatment :  where  a  more  positive  iro^ 
pression  is  desired,  tlie  solid  nitrate  of  silver  brushe<l  lightly  over  the: 
surface  of  the  wound  will  Ik'  useful  in  hastening  "desiccation."  The' 
oxi(le-of-zinc  ointment,  rendered  aseptic  by  the  addition  of  boric  or  car- 
Iwlic  acid,  is  .sometimes  useful  in  hastening  cicatrization  ;  but,  as  a  rule, 
salves  and  ointments  may  be  very  generally  discarded. 


PUNCrrLTRED  WOUNDS. 

A  punctured  wound  is  an  injury  inflicte<i  by  a  sharp-  or  duIl-poi 
instrument  or  bo<ly,  as  a  nail,  a  fragment  of  irf)n,  of  wood,  or  of  Iwne,  s 
thoni,  the  tooth  of  an  animal,  or  the  slender  blade  of  a  knife.  Its  depth  far 
exceeds  the  extent  of  the  external  injury  or  visil)le  lesion,  and  its  character 
will  vary  witli  the  form  and  nature  of  the  vulnerating  Ixxly.  A  puncture 
with  the  sharp  blade  of  a  knife  causes  a  deep  incised  wound,  while  that 
caused  by  a  nail  or  a  tliorn  is  both  contused  awl  lacrrated. 

Piuu-turctl  wounds  actpiire  importance  from  their  depth,  their  locality, 
and  the  nature  of  tlie  stnieturcs  iiijurtxl.  If  the  skin  and  sul)cutaneou8  fiit 
alone  are  punctnnxl  by  a  clean  instrument,  no  serious  consequences'  ■!*• 
likely  to  follow,  and  the  wound  will  heal  kindly  and  without  stippuratioB 
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under  a  simple  autiseptic  dressing.  If,  however,  the  weapon  penetrates  a 
joint  or  wounds  a  largo  artf-rial  tnmk,  the  rongHMiueiift's  will  be  of  a  very 
serious  oharafter, — a  violent  traumatic  synovitis  in  the  one  ease,  a  fatal 
bemorrhafre  or  a  diffused  traumatic  aneurism  in  tlie  other. 

But  if  the  wound  is  caused  by  a  rough-pointed  instniment,  as  when  a 

ruBtv  uuil  rir  a  fragment  of  wfKxl  or  of  iron  penetrates  the  skin,  muscles,  and 

fcscia,  it  is  deep,  lat-erated,  and  liable  to  Ix^eonie  poisoned,  either  by  the 

|iiincturing  Inxly  or  by  foreign  or  septic  matter  conveyed  from  the  skin  to 

I  the  Ixittom  of  the  wound. 

Drainage  of  such  an  injnrj'  is  very  difficult  to  secure,  and  decomposition 

of  the  retained  extrava-satiou,  wth  violent  and  destructive  inflammation 

and  widely-diffuse<l  sii])punition,  is  almost  certain  to  follow.     Acei<lents  of 

I  this  rim nu-'tor  involving  the  jwlms  of  the  hands  or  the  soles  of  the  fwt  are 

always  liable  to  be  followed  by  mcjst  serious  consequences,  among  which 

tetaiHis  and  general  lilnod-inft-etinn   arc   not   rare.     Such   injuries   rrriuire 

prom|it  and  careful  trejitnicnt.     If  the  puncture  has  been  inflicted  by  a 

hlnnt  l)ody,  as  a  rusty  nail,  the  wound  should  at  once  be  freely  incised,  so 

•a  to  give  abundant  r<Mini  for  the  eseajK' of  bli.xKl  and  extravasatetl  fluids, 

'te  entire  surface  should  be   thoroughly  clciuis<xl   and    irrigated  by  some 

Oineicnt  antise])tic  fluid,  as  the  corrosive-sublimate   solution,  one  to  five 

""ndrcd,  a  drainage-tul)e   inserted,  and   an   antiseptic  dressing   applied. 

"  here  the  wound  is  so  locatefl  as  to  j>ermit  it,  the  part  should  ix'  immersed 

■"^  Oip  antisejitic  for  an  hour  or  two,  and  then  <autcrized  with  pure  carbolic 

**^<i  before  the  application  of  the  primary  dressing. 

In  treating  liifos  <if  animals,  the  metlnxl  pursued  at  Bellcvue  Hospital, 

-^«%V  York,  is  to  immerse  the  bitten  part  in  a  hot  solution  of  bichloride  of 

""^rtpuTT,  one  to  two  hundred,  for  thirty  minutes,  then  to  cauterize  the 

^'*^'Jnd   freely  with  fuming  nitric  acid,  and  aflerwards  to  dress  it  anti- 

•»^r»tirtdly. 

If  the  wound  has  been  neglected,  it  must  be  incised  freely  upon  the 
^*^t  evidence  of  inflammation  in  the  ]*art,  and  a  careful  seairh  nuide  for 
*^*^ign   IxKlics,  while  counter-openings   must  also  be   made  if  ueetled  to 
^-'*^tirc  free  drainage. 

AVounds  involving  joints  recpiire  a  rigid  antisepsis,  with  extension  and 
"*ation  of  the  joints,  and  the  external  application  of  cold  liy  ice-bags,  cold 
^^'^Tipressts,  and  the  like. 

A>1ien  a  lai^  artery  has  been  punctured,  clearly  the  safest  practice  is 

*'^  *?iilarge  the  external  wound  and  secure  the  vessel  by  ligatures  aiipliiil  to 

"^♦th   proximal   and  distal   sides  of  the  puncture,  and  tlien  to  divide   the 

^*^«eel  eiitirely  between  the  ligatures.    Such  wounds  are  always  attendetl  by 

****ger,  and  require  energetic  treatment  fnmi  the  monu'nt  of  a<'(*ident.     It 

'*  Useless  to  tem|xirize  with  them  :  valuable  time  is  wa.sfed  and  the  lifi'  of 

*ne  patient  may  l)e  sacrifieitl  l>y  hesitating.     No  punctured  wound  sliould 

*^er  be  regarded  as  trivial,  and  certainly  no  other  form  of  wound  reqnii'es 

more  careful  management. 


890 


WOUNDS. 


POISONED  WOUNDS. 

Wlicn  certain  spwific  emanations  from  living  or  dead  animal  bodies  are 
intnKlii'Hfl  iiit<j  wnniKls,  whatever  their  form  may  be,  thev  a<H|uire  now  and 
deadly  qualities,  awl  the  traiimatisra  siuks  into  iusignificancx'  in  the  preg- 
ence  of  a  poison  "acting  u])ou  the  blood,  contaminating  the  constitution, 
and  developing  distinct  and  npe<nal  symptoms."     (Poland.) 

The  sonrees  of  wonud-coutamiiration  are  varied,  but  may  be  classifiol 
as  follows :  first,  the  poisonous  secretions  from  healthy  but  venomous 
reptiles  or  insects  (bites  of  serpents,  stings  of  bees,  etc.) ;  second,  the  dis- 
charges from  disoasetl  animals  (glanders,  hydrophobia,  etc.) ;  third,  fluids 
from  recently-dead  animal  liodies  (dissection-wounds,  etc.).  The  poison  (or 
poisons,  for  they  aie  prt)bably  numerous)  from  dead  animal  bodies  undoubt- 
edly belong  to  the  alkaioidal  products  of  decomposition,  tJic  ptomainm  or 
cadacerir  aUcuMd»,  which  in  their  action  upon  llic  animal  economy  i-esemUc 
several  of  the  poisonous  vegetable  alkaloids.  That  present  in  the  venom 
of  reptiles  and  poisonous  insects  probably  Ix-lmigs  to  the  same  class  of 
animal  poisons, — the  poisonous  agent  being  a  ehemital  product,  incapable 
of  multiplying  in  the  blocKl,  requiring  no  period  of  incubation,  not  trans- 
missible to  other  jk'I-sous,  and  exerting  its  toxic  power  in  j)ro{X)rtion  to  the 
amount  absorbed.  On  the  other  hand,  inoculation  by  the  discliarge  from 
diseased  animals — from  a  dog  surteriug  with  hydrophobia,  or  from  a  borse 
affli<'toil  with  glanders — depends  upon  the  intro<]uetion  of  specitic  germs 
uito  tlie  bite,  or  at  least  a  virus,  which  eonlamiuates  not  only  the  wouml, 
but  also  (he  bloinl  of  tlie  individual.  The  disease  aetjuireil  by  inoculation 
may  be  transmitted  from  one  individual  to  another,  and  after  death  the 
bloixl  teems  with  micro-organisms.  Tlie  smalk'St  quantity  inoculated  b 
sufficient  t^i  prwluce  all  tlie  (haracteristic  efflrts,  but  the  outijreak  does  not 
occur  until  after  a  period  of  incubation  or  quiescence,  during  whicli  the 
germs  multiply  and  acquire  destnictive  energy. 

POISONED   WOUNDS   RESULTING   FROM  STINGS  OF  INSECTS,  BITES 

OF  SERPENTS,  ETC. 

The  stings  of  insects — bees,  wasjw,  and  the  like — although  very  painful, 
usually  itHpiire  very  little  attention.  Tlie  jKiin  is  pn^niptly  allayeil  by 
bathing  the  part  with  a  solution  of  soda  or  ammonia,  or  by  covering  it  with 
ulive  oil,  and  the  swelling  disapjH'ars  in  a  few  hours.  If,  however,  a  young 
child  is  stimg  simultaneously  in  many  places,  as  sometimes  happens  during 
the  swarming  of  l^ees,  the  severity  of  the  pain  and  the  quantity  of  poison 
intriKluced  into  the  IiKkxI  pnKhice  an  alarming  degree  of  constitutional 
disturlKUH'c,  and  death  (x-casionally  results.  Stings  involving  the  tongue 
and  fan«s  are  followed  by  great  swelling  of  the  parts,  and  death  may 
spee<lily  follow  fn)m  (edema  of  the  glottis.  Such  cases  are  best  treated 
by  alkaline  gargles  and  washes,  but,  if  symptoms  of  suffocation  occur. 
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free  scarification  of  the  glottis  becomes  necessary,  and  tracheotomy  may  be 
demanded  to  save  lite. 

The  stiug  which  convcvs  llie  puison  is  a  slender,  barlxtl,  ncedlc-iike 

weapon,  which  is  often  loft  in  the  skin,  and,  as  its  presence  is  a  source 

of  irritation,  it  shfiuld  l)e  gra.spi<d  with  fine  fbrccjw  and  removed ;  atter- 

■wanis  the  part  sliould  I.h?  bathed  witli  a  solution  of  sodii  or  carlj<.>lizcd  oil. 

Xbe  alarming  depression  which  ticcasiunally  fiilhiws  uuikiple  stings  is  best 

cumbatcd  by  diffusible  stimulants,  bnindy,  ammonia,  etc. 

In  the  southern  ami  sniithwesitern  parts  of  the  Unitwl  States,  the  wounds 
inflicted  by  the  mandible  of  the  tarantula  and  the  wntipe<le  and  tiie  stings 
of  the  scorpion  are  said  to  be  be  followed  by  serious  local  inflnmmalion  and 
eM)ii]etinic3  by  violent  constitutional  disturbance.  Dr.  Ijinceium,  of  Texas, 
reports  the  case  of  a  child  four  years  old  who  diwl  in  t^i.\  hours  after  the  bite 
of  a  very  large  centipede.  Dr.  Thomas  A.  Pope,  also  of  Texas,  rcfiorts  a 
death  from  a  tarantula-bite  ;  the  man  was  bitten  in  tiie  neck,  ami  died  from 
asphyxia  due  to  the  swelling.'  In  southern  Italy  and  in  the  Orient  deatli 
is  isaid  occasionally  to  follow  the  sting  of  the  scorpion.  The  treatment  con- 
sists in  neutralizing  the  Kxal  effects  of  the  jKiis<3n  by  alkaline  washes  and 
in  combating  the  constitutional  depression  by  diffusible  stimulants. 

The  bites  of  poisonous  serpents  constitute  a  very  serious  class  of  injuries ; 
tbe  bites  of  the  cobra,  dnboia,  and  ottier  reptiles  in  India  are  rapidly  fol- 
lo\v«l  by  death.  In  the  Uniti'<l  States  the  only  jHjistJnous  serpents  are  the 
*"»t  tlesnake,  the  copiierjicad,  and  the  moii'asin-snakc,  the  latter  foinid  only 
">  the  Gidf  States.  The  bites  of  the  ^attk^snake  and  the  cop|)erhead  are 
"V-ery  similar  in  their  effcrts,  both  In-ing  followed  liy  an  alarming  train  of 
®>"niptoms,  which  not  uncommonly  end  in  death. 

The  venom  of  all  serpents  is  secreted  by  a  }iair  of  glands  situated  on 

^•thcr  side  of  the  np|>er  jaw  Ix'low  the  eyes,  which  communicate  with  a 

V?»xx)ve  or  tube  in  the  fangs.     The  fangs  are  movable,  very  sharp,  grooved 

**'  channelled  for  the  transmission  of  the  venom,  and  in   their  tpiiesccnt 

**«te  lie  in  folds  of  the  mucous  membrane  lining  the  roof  of  the  mouth. 

''"lien  the  ?eri)cnt  strikes,  the  muscles  attached  to  tlie  base  of  tlic  fangs  con- 

**^'t  and  tlinjw  thcni  into  an  crwt   piisition,  and  compress  tlie  glands  or 

IXiison-sacs  simultaneously,  injecting  the  venom  along  the  grooves  when  the 

*ing»  are  driven  into  the  flesh  of  tlie  bitten  animal. 

The  venom  is  a  yellovvisii-green,  allntminous    fluid,  acid    in    reaction, 

^'ith  a  specific  gravity  of  1.044,  and,  according  to  Mitchell  and  Rcichcrt, 

■BV>ntains    three   proteid   substances, — venom-globulin,   vcuum-pejitonc,  and 

^^^<'nom-albumen.'     It  is  not  afi'ected  by  heat,  cold,  acids,  alkalies,  or  decom- 

r    JVi«ition,  may  be  taken  into  the  stfimju-h  with  impunity,  and  does  not  render 

*«Jie  fl<»h  of  animals  dcstrnyed  l»y  it  unfit  for  f'oml. 

Symptoma. — The   wounds   inflicted    by   all   venomous    serpents    are 


>  Wyeth,  Text-Book  on  Surgery,  p.  78. 

*  Philudelphia  Medical  News,  1883  ;  Lancet,  July  21,  1888. 
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intense  character,  and  br  rapid  swellii^ 
The   swelling   ext 


k-aitls 


I 


Bpccdily  fdUowed  by  pain  of  an 

aud  di8f<jliji'atioii  nf  the   parts.      The   swelling   extendi    rapidly  tow 

the  tnink  ;  the  akin  is  livid,  mottled,  aud  sometimes  vesicatetl ;  in  severe 

cases  the  siil)r:utaneoua  connective  tissue  is  infiltrated  with  an   ichorous, 

offensive  fluid  like  that  of  gangrene,  and  thu  wound  itself  may  become 

gangrenous. 

Severe  coastitutional  symptoms,  maniftsted  by  intense  shock,  trentmr, 
dizziness,  nausea,  and  vomiting,  with  feeble,  irregular  heart-action,  appear 
very  early.  In  fatal  tascs  death  may  occur  in  a  few  hf>ui-s  or  may  be  de- 
layed for  several  days,  and  may  n>sult  from  either  heart-failure  or  ooma,  or 
may  be  precedtxl  by  the  typhoid  state  or  by  Bymi>toms  of  a  septic  cliaraeter,  ■ 
with  delirium,  convulsions,  and  coma.  The  condition  of  the  n'[>tile  at  the 
time  the  bite  is  inflicted,  the  age  and  health  of  the  j)erson  bitten,  and  the 
quantity  of  venom  injec^tcd  into  the  tissues,  undoubtedly  influence  the  result.  I 
The  bite  of  a  full-grown,  active  ser[)ent  tliat  \\a»  not  recently  bitten  any 
other  animal  will  be  followed  almost  instantly  by  extremely  violent  symj>- 
toms  even  in  a  vigonjus  person  of  adult  age,  and  jwssibly  by  death  ;  wiiereaa 
a  similar  bite  inflicted  alter  the  serjK'nt  has  bitten  several  animals  will  be 
followed  by  compai-atively  mild  symptoms.  The  poison  of  all  veaomoiia 
serpents — except  possibly  that  of  the  cobra,  whose  victims  die  too  promptly 
to  permit  such  a  change— destroys  the  coagulability  of  the  bloo«l  and  diaio- 
tegrates  its  rod  corpuscles  ;  hcnee  the  chief  jKist-raortem  appearances  are  a 
fluid  condition  of  the  blood,  aud  extravasations  aud  sauguinoleut  etfuaoua 
into  the  serous  cavities. 

Treatment. — As  there  seems  to  be  no  aUiulutely  reliable  antidote 
the  venom,  the  trealmeiit  of  serjxMit-bites  must  aim  to  prevent  the  eutrancv 
of  the  poison  into  the  blood,  and  to  overcome  the  depression  of  all  the  vital 
functions  which  follows  its  absorption  even  in  small  quantity.  The  first 
object  is  best  airomplishi'd  by  immediately  applying  a  very  firmly  drawn 
ligature  to  the  bitten  extremity  some  distance  alwve  the  wound,  so  as  to 
stop  all  circulation  iu  the  part,  and  then  by  encouraging  the  wound  to  blciti 
by  freely  incising  it  and  employing  active  suction  with  the  lips,  or  prefera- 
bly with  a  cupping-gL'i.ss,  if  one  can  be  obtaiuwl,  for  there  is  always  dimger 
tliat  the  venom  may  poison  an  unobserved  abrasion  on  the  lijis.  The  wound 
must  then  be  washed  fix>ely  with  diluteil  aqua  ammoniae  or  diluteil  tincture 
of  iodine.  Recently  a  five-per-trcnt.  solutiim  of  jiotassium  jXTmangauate 
in  water  is  recommended  by  Dr.  Lacerda  Fillio'  and  by  Mr.  V.  Richards,* 
either  loially  ap[ilii>d  to  the  wound  or  inji«etcd  underni-ath  the  contiguous 
skin.  It  is  assert<Hl  to  have  eHe<:-tually  neutralized  the  eobra-jwison.  If  the 
bite  is  on  the  face,  cauterization  with  a  hot  iron  is  recommended  beforv 
using  the  permanganate  lotion,  and  certainly  will  be  effwtual. 

If  the  patient  survives,  more  or  leas  sloughing  of  the  skin  aud  sub- 


'  Medical  Times  and  Gazette,  August  27,  1881. 
»  Lancet,  September  16,  1888. 
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cutaneous  connective  tissue  may  be  expected,  and  this  should  be  favored  by 
free  inrisions  and  by  warm  detergent  irrifi;atii)ns.  Constitutional  dfivrcssion 
iilx^  met  by  moderate  doaea  of  mor|»tiine  to  relieve  tiie  {min  (and  terror), 
noi  by  the  free  administration  of  alcoholic  stimulants  in  the  form  of 
•whiskey  or  brandy.  Tiiese  should  Tie  given,  not  in  mtxlerate  but  in  very 
l*rge  doses,  until  signs  of  intoxication  are  unmistakable ;  aWev  this  the 
pitiont  should  be  kept  mildly  under  the  influen(?e  of  the  gtiniuliint  until 
cittiijter  is  past.  The  quantity  of  whiskey  or  Firandy  refpiired  to  prwluce 
i  ntuxication  in  men  suffering  from  the  bite  of  the  rattlesnake  is  statinl  to  bo 
onomiDUs ;  and  the  late  Surgeon  G.  E.  Cooper,  U.S.A.,'  rejxirts  one  instance 
in  whicli  a  bottle  of  brandy  and  a  bottle  and  a  half  of  whiskey  were  drunk 
l»«'fore  any  effects  were  observeil.  It  is  assprtc<l  tiiat  as  soon  as  intoxica- 
tiou  occurs  the  muscular  tremors  stop  in  the  bitten  limb  and  the  swelling 
cases.  Children  are  usually  very  susceptible  to  alcohol,  and  care  must  be 
"bgrrx'iJ  in  its  use,  lest  the  depression  of  large  doees  intensify  the  effects  of 
tlic  animal  poison. 

WOUNDS   POISONED   BY   CONTACT   WITH   THB  SECRETIONS  FROM 
DISEASED  ANIMALS. 

Hydrophobia  (Rabies  Canina,  Lyssa,  Huxdswi'tu). — This  fear- 
nil  malady  originating  in  the  canine  race  is  communii^ble  to  man  and  to 
•ul  warm-blooded  animals  by  inoculation  with  a  s]ierific  vinis  pres<'nt  in 
"*p  saliva  and  blood  of  the  rabid  animal.  The  common  source  of  iniM:!iila- 
t^on  is  tlie  bite  of  an  infected  dog,  but  the  bite  of  the  rabid  wolf,  fox,  or 
"^ger  is  no  less  dangerous,  and  it  is  stated  by  General  r>iK:lge,  U.S.A.,* 
^'at  in  tlje  valley  of  the  Republican  River,  Coloradu,  the  bite  of  the  skunk 
'®  almost  invariably  fulktvvcd  bv  hvdropboljia.  Rabies  is  not  transmissible 
**>nn  man  to  man,  nor  from  man  to  the  dog.  Pasteur  has  j)rodM<'C(l  rabies 
"•  healthy  animals  by  indculatiug  llicm  with  tlie  cerebro-spinal  fluid  and 
orain-sulwtance  of  animals  recently  dead  of  the  malady. 

Inoculation  may  occur  through  triHing  abnisions  on  the  hands  or  face 
^^  in  any  way  brought  in  contact  with  the  ssiliva  of  a  nibid  aninml ;  even 
">e  bite  of  an  apparently  healthy  dog  lias  lx*n  fullowcd  by  rabies.  The 
^'Tus  is  also  communicable  by  the  bloocl  of  a  rabid  animal.  A  student, 
'^■^wle  examining  the  Ixxly  of  a  dog  that  had  dic<l  from  ral)ics,  accidentally 
"»<Kiilat«l  himself  by  wounding  his  tiiigcr,  and  died  six  weeks  afterwards 
''X>ra  hydrophobia.     (Ilertwig,  Van  Buren.) 

Fortunately,  about  one-half  of  the  persons  bitten  by  rabid  animals 
^•cape  infection ;  but  bites  upon  unprfitectetl  jKniions  of  the  luxly  are 
*Xtifmely  liable  to  be  contaminatp<l.  Of  thf«e  bitten  in  the  face  ninety 
P*^«"  cent.,  of  those  bitten  on  the  liai«ls  fifty-three  per  cent.,  and  of  those 
'^^tten  where  the  part  was  protected  by  clothing  twenty-four  jier  cent.,  were 


1  Smith's  Surgery,  vol.  1.  p.  445. 
•  Tho  Plains  of  the  Great  West. 
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frequency  of  inoculatiuo  in  bites  of 
of  the  tissues  and  to  the  BL'tivitv 

by  a  period  of  incubation  which 
The  peri(jd  in  tlie  hiunau  sub- 
iths ;  the  most  accurate  oljsen-ations 
mvtnge  period  of  ktencv.     Xo  coustant 
of  incubation.     The  ecar  letl  bv 
and  is  the  scat  of  various  neuralpi' 
fluids  in  eouncction  with  it  swell.   .Stuall 
from  the  third  to  the  ninth  dav  after 


i»  aarked  by  rather  vague  symptoms.    Tlic 

k»  beromes  gloomy,  irritable,  and  despoixi- 

etea  in  younfr  children  ;  the  face  w«rs 

■i  doflenng;  the  heart-action  is  frctjuent  ani 

Iwfrvvr  occur  at  short  iutervals,  and  there  are 

ifcraf  the  central  nervous  system.    This  periwl. 

r    ^^.     9  «f  tariablo  duration, — from  a   few  hours  to 

by  or  imperceptibly  runs  into  the  actiw 

cDomlsivc  stage,"  which  is  usually  nahered 

fc,  twitching  of  the  mu3<'lcs  of  the  face,  pain 

I  glottis,  and  slight ly-spa.sm(>dic  respiration. 

to  quench  thirst  give  rise  to  violent  spasms 

kl  Tvspiratiou.     Mental  disorder,  marked  bv 

illiusious,  and  paroxysms  of  violent  mani- 

mani flotations,  are  present,  but  are  gen- 

jairvak.    The  difficidty  of  swallowing  increases 

fearful  spasms  of  the  muscles  of  deglutitioD 

increases   coincidently  with   exaggerated 

a«KRBt  of  air,  a  flash  of  light,  or  the  jarring  of  a 

■It  a  violent  recurrence  of  the  sjiasms.     The  voice 

r.  *likr  tJie  liark  of  a  di)g ;"  a  profuse  vis^-id  sjJi- 

be  swallowed,  is  expectorated  in  everj-  dirw- 

I laiirinr  excessive  thii-st,  and  dysuria  a<M  to  the 

and  sugar  an-  o<vasionally  prcs«'nt  in  the  urine. 

■  frcqoeory  but  diminish  in  force,  and  the  fiatieot 

^acoovulsion,  or  drifts  into  tlie  third  or  "  paralvtic 

of  muscular  power,  he  lies  utterly  prostnile 

1^^  tmoaAy  conscious  and  rational,  despite  the  exhai).°- 

iB^y»  safwiDg,  an  event  which  usually  occurs  in  fn>m 

1^  ^^K,  vthxle  children  generally  succumb  in  less  tlian 


<aa  be  little  doubt  that  many  ner\-ous  disorders, 
itjons,  are  mistaken  for  true  hydrophobia. 
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Tt  is  also  altogretber  probable  thnt  nianv  of  the  tleatlis  rqiurtttl  from  this 
«li*.)rder  have  been  due  to  other  and  less  stirious  maladies,  and  that  the  in- 
fluence of  terror,  acting  upon  weak  and  diseased  ner\'0U8  systems,  has  many 
timi-s  served  to  inteusily  conditions  which  were  otherwise  not  neeep»<arily 
fatal.  That  true  human  rabies  is  an  exceedingly  rare  disease  cannot  be 
denied.  It  is  evident,  therefore,  that  a  correct  diaguosis  is  a  matter  of 
«xtrenie  importance. 

I  The  diseases  from  which  human  rabies  must  be  distinguishoil  are 
tetanus  and  hystt^rical  cunvidsions.  The  absence  of  a  recent  wound,  the 
Jong  period  of  incubation,  the  fact  that  sixisms  are  clonic  and  involve  the 
muscles  of  deglutition  and  respiration,  and  not  those  of  mastication,  the 
■bsen(«  of  general  miiscidar  rigidity  or  spasm,  and  the  presence  of  spectitil 
illusions  and  maniacal  delirium,  should  very  clearly  distinguish  rabies  from 
tetanus.  From  hysteria  the  disca-se  may  usually  1k^  distingnishwl  by  the 
age  and  sex  of  the  j»aticnt,  the  suddcnin'ss  of  tlie  oiiwt,  the  violence  of 
unim|K)rtaut  symptoms,  and  tlie  absence  of  symptoms  which  most  certainly 
imjieril  life. 

Pathologry. — The  nature  of  the  virus  which  induces  rabies  has  not  yet 
been  ascertaine<l ;  but  it  seems  probable  that  it  is  of  bacterial  origin,  aud 
that  the  specific  germs,  after  bciug  intriKluciHl  into  tlie  tissues  of  a  healthy 
animal,  remain  dormant  during  a  pcriiKl  of  incubation,  and  tlicn  manifest 
their  presence  by  iuHanimatory  changes  at  the  scat  of  inw.'ulatiou,  tiigcther 
■with  the  formation  of  some  specific  and  deadly  but  unisolated  ptomaine, 
•vrhich  entering  the  blontl  exerts  a  poisonous  aud  destnictivc  iuH>ieuce  up<)n 
the  central  nervous  systcui. 

Morbid  Anatomy. — The  post-mortem  ap)iearanccs  iwint  t()  the  action 

^f  some  bJood-jKiison, — viz..  fluidity  nf  the  blniHl ;  cc<'liymotic  s|tt»t8  bencjith 
le  pleura,  pericardium,  and  menil>r!iiie.s  of  the  brain  and  spinal  conl,  with 
minute  hemorrhagic  infaretions  of  the  smaller  vessels  and  miliary  abscessta 
in  the  gray  matter;  organic  changes  in  (he  ganglion-c<'lls  of  the  ninth, 
t«nth,  and  eleventh  cranial  nerves ;  and  copious  infiltration  of  leucocytes 
into  the  perivascular  simees  of  the  cerebral  i-ortex  and  the  medulla  ob- 
^Bfongata.     Cheiwlle  has  discovered  r(Kl-ltke  biHlies  rcsembiug  bacteria  in  the 
^k(3travnsations  of  blnod  in  the  .same  region.    Klebs  has  found  lii^hly-refrac- 
^Blve  granular  corpus<'lcs  arranged  in  bands  or  stellate  groups  in  the  lymphatic 
^^■ad  Bubmaxillarv  glands;  and  Gibier  has  recently  duinntl  the  discovery  of 
^^f  micro-organism  constantly  jiresetit  in  pigeons  intx.-ulatcMj  with  the  virus 
of  rabies.     Thus  far,  however,  the  discovery  of  a  spwific  microbe  iu  rabies 
has  not  been  eon  firmed. 

Treatment. — The  fact  that  there  is  no  remedy  or  method  of  treatment 
■Which  either  m(»difits  the  progress  of  the  disea.se  or  limits  its  fatal  etfects 
•Anders  the  imjx)rtanee  of  a  perfect  prophylaxis  self-evident. 

Prophylactic  mea.sures  are  directetl,  first,  to  the  destruction  of  the  vims 
*nimcdiatcly  after  its  introduetiou  into  the  tissues  and  while  it  is  yet  local- 
ised in  the  wound,  and,  secondly,  to  eflbrts  to  neutralize  the  virulence  of 
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the  poison  before  it  can  enter  the  system,  or  rather  to  render  the  bittei^^n 
person  iinsiis<x>ptilile  to  its  effects  by  inoculating  him  with  an  attenuat< 
rabic  virus  during  the  lait  stages  of  its  incubation,  after  the  method 
Pasteur. 

The  firet  object  is  best  attained  by  promptly  encircling  the  limb  at 
point  some  distance  above  the  bite  with  a  tiglitly-drawn  ligature,  to  ar 
the  circidation  and  prevent  absorption.     The  wound  should  next  be  vigcrr^jr- 
ously  sucivtxl  with  the  lips,  if  there  are  no  alirasions  upon  them,  or  by= — ■  t 
cupping-glass,  and  as  soon  as  possible  should  Ix-  bathttl  or  immersed  ini^M  « 
hut  suiution  of  corrosive  sublimate,  one  to  one  hundred,  for  half  an  hoi 
and  then  cauterized  freely  with  a  red-hot  iron,  fuming  nitric  acid,  or 
nndilutcil  carl)olic  acid  :  nitrate  of  silver  is  too  shallow  a  caustic  to  be 
any  valtie,     Tlie  ligature  must  be  removed  as  Sfxjn  iis  the  cauterization 
completed.     As  tlie  imin  of  ti»e  cauterization  is  intense,  an  anicsthetic  w 
ui<uaily  be  rcnpured  ;  after  this  the  part  must  Ix'  enveloped  in  an  antisepi 
dressing  and  kept  at  rest  until  healing  is  completi'd.     When  done  with 
free  hand,  this  treatment  is  more  reliable  than  excision  of  the  part,  thou^g^*?^ 
e^xeision  should  l>e  ivsortcfl  to  if  the  wound  has  alrcsuly  healed. 

Dogs  are  verj-  filtliy  animals  at  best,  feeding  constantly  upon  all  soi 
of  putrid  matter,  and  their  teeth  are  liable  to  be  charged  with  poisons  bit. 
little  less  deadly  than  that  of  rabies ;  their  bites  cause  not  only  punctu 
and  lacerated  but  also  poisoned  wounds,  and  for  these  reasons  all  bite^ 
infliiti'd  by  a  dog,  whetlier  the  aiiini.al  Im?  susjxx^eil  of  rabies  or  not,  shoui»t 
be  subjected  to  thomugh  cleansing  and  cauterization.     The  bitten  persoi*=* 
should  avoid  tlie  use  of  all  intoxicants. 

The  swond  form  of  pro|)iiyiaxis,  by  inoculation  with  attenuated  rabic  '^^ 
virus,  has  l>een  extensively  practised  in  France  and  Russia  under  the  di- 
rection of  Pa«<teur  and  tiis  ]in|)ils,  witli  results  which  are  claira»>d  to  be 
liighiy  satisfactory.  Grauuhcr  asserts  that  the  mortality  in  persons  bitten 
by  mad  dogs  was  reduced  in  Paris  in  1888  to  seventy-seven  hundredths 
of  one  per  cent,  by  inoculation,  against  tifteen  and  nine-tenths  per  cent, 
in  bitten  fx'rsons  who  were  not  sulmiitti'd  to  this  treatment.'  The  at- 
tenuated virus  is  obtained  from  the  dried  spinal  cords  of  rabbits  dead  of 
rabies  artificially  produced  by  incK-uIation  from  dogs  known  to  be  rabid, 
and  is  introduced  in  tlie  form  of  emulsion  in  water  by  means  of  a  Pravai 
syringe. 

The  efficacy  of  this  treatment  is  denied  by  very  competent  authority, 
and  it  is  asserted  that  d«ith  has  resulted  from  its  employment.  The  qnes- 
tioti  of  its  value  may  tliereforc  l>e  rcgardwl  as  still  unsettieil,  although  the 
weight  fif  evidence  seems  to  l>e  in  its  favor.  Certainly  cauterization  of 
tile  wound  slioul<l  not  Ix*  neglecte<l  even  if  the  protective  incnnilations  are 
employed.  It  would  also  seem  rational  to  use  some  method  of  internal 
medication  during  the  incubative  stage,  similar  to  that  employed  in  s^-philia, 
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£ji  the  hope  of  either  eliminating  die  poison  or  rendering  it  inert  in  the 

The  symptomatic  or  curative  treatment  is  very  unsatisfactory.     Tlie 

Eaaost  that  can  Ije  done  is  to  relieve  the  sufferings  of  the  j)atiei)t.     As  the 

isease  is  rapidly  fatal,  there  is  little  time  for  the  employment  of  remedies, 

•wing  to  the  difficulty  or  impossibility  of  swallowing,  all  nourishment 

lould  be  administered  by  the  rei^tum,  and  hvpoilermic  injection  is  the 

uly  practicable  method  of  medication.     Tlie  rcmwlies  ^vhich  posisess  any 

alue  are  few.     Cldoroforra,  chloral,  morpiiine,  atropine,  curare,  and  pilo- 

•«:;:^irpine  are  probably  tJie  most  reliable.     Three  recoveries  are  claimed  (by 

Offenbut^,  PoUi,  and  Watson)  to  have  followed  the  use  of  curare.     The 

«lc6e  in  one  case  was  two-thirds  of  a  grain  and  was  repeated  at  intei*vals  as 

■tixe  effects  passed  off.     In  the  second  case  three  and  a  half  grains  were 

^iven  in  five  aud  a  half  hours  to  a  child  of  twelve  years,  and  in  the  third  it 

'wais  given  in  doses  gradually  increased  from  one-sixteenth  to  one-half  graiu 

every  three  hours.     The  drug  arrests  the  rabic  spasms  by  imralyzing  the 

motor  nerves,  and  therefore  rwjuires  caution  in  its  use.    The  patient  should 

lie  kept  in  a  dark,  quiet,  well-ventilated   room,  aud  be  protected   from 

draughts  of  oold  air,  noise,  and  all  Sijurces  of  excitemeut.      Nourishing 

broths,  stimulants,  and  liquids  must  be  given  by  euemata  to  sustain  the 

patient's  strength. 

Glaxders. — Glanders  is  a  disease  occasionally  prevalent  among  horses, 
and  is  sometimes  communicated  to  man  by  inoculation  or  by  absorption  of 
the  virus  through  the  mucous  membranes.  It  is  due  to  a  specific  micro- 
organism, the  bacillus  mallei,  first  isolated  and  cultivated  by  Schutz  aud 
Loeffler  in  1882,  though  previously  seen  by  Christatt  and  Kciner  aud  by 
Bouchard,  Capitan,  and  Charrin.  It  is  a  small,  rod-like  Imcillus,  rcscinliling 
the  bacillus  of  tubeirle.  It  may  be  cultivated  in  solid  bluod-serum,  jKjtato, 
t»eef  peptone,  and  agar-agar  jelly  :  the  cultures  retain  their  vitality  for  a  year. 
In  horses  the  disease  first  appears  upon  the  nasal  mucous  membrane, 
*n  the  form  of  nodules  or  of  small,  deep,  excavated  ulcers,  surrounded  by 
•oarked  cellular  infiltration.  The  submaxillary  glands  become  iuvolved 
^u-ly,  and  the  disease  spreads  by  metastasis  to  other  organs. 

In  man  the  incx^ulation  with  the  virus  of  glanders  is  followed  in  about 
*ight  days  by  chills  and  general  febrile  excitement,  and  by  the  appearance 
<>f  nodules  in  the  mucous  membrane  of  the  nostrils ;  deep,  foul  ulcers  soou 
"f^er  appear  from  rupture  of  the  ntnlulcs,  aud  the  nostrils  discliarge  a  thin, 
^iffeusive,  sanious  pus.     Tlie  submaxillary  aud  cerviad  glands  become  in- 
volved, the  face  is  swollen,  the  nodules  break  down  into  deep,  excavated 
'•leers  which  appear  upon  the  skin,  the  mucints  membranes  of  the  air- 
puaagesand  of  the  digestive  tract  are  similarly  attacked,  and  vomiting  and 
'liarrhcea  are  present.     The  febrile  condition  assumes  an  adynamic  form, 
«>th  low  muttering  delirum,  extreme  prostration,  aud  evidences  of  general 
Kptic  infection. 

The  diagnosis  is  difficult,  aud  in  the  very  early  stages  almost  impossible 
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Without  some  antecedent  historj'.  The  disease  has  been  mistaken  for  rheu- 
matism, for  varicella,  and  for  small-pox,  and  in  its  later  stages  for  pytemia 
and  typhus  fever. 

The  treatment  should  Ik?  supporting  and  mildly  stimulating.  If  apriint 
of  infection  can  be  discovered,  it  should  at  once  be  destroyed  witli  fuming 
nitric  acid.  Internally  quinine  in  largo  doses,  three  to  five  grains  every  six 
hours  to  a  child  of  five  years,  with  the  miueral  acids  or  the  tincture  of  the 
chloride  of  iron,  should  be  administered.  The  diet  should  be  nutritioas, 
and  moderate  stimulation  i>v  wine,  wliiskcy,  or  porter  will  be  valuaMe. 
Locally  the  nostrils  and  throat  sliould  be  frequently  washed  or  irrigaUtl 
with  some  active  detergent  lotion,  as  Condy's  fluid  or  Thiersch's  sfjlution, 
and  alterwanls  well  dusted  with  iodoform  l>y  means  of  an  insufflator.  Ul- 
ceration ujKin  the  skin  sliould  he  similarly  treated,  and,  if  deep  and  fold, 
slundd  be  actively  stimulated  In'  dilute  nitric  or  liydrochloric  acid. 

The  treatment  is  very  unsatisfactory,  and  few  cases  recover. 


i 


WOUNDS   POISONED  BY  CONTACT  WITH   THE   FLUIDS  FROM   KECENT 

DEAD   BODIES. 

Wounds  of  this  character  arc  inftvtc^l  either  with  a  specific  germ,  or 
with  the  products  uf  putivfaction  R-sulting  from  the  action  of  germs  upon 
dead  animal  niatttr.  Tliey  are  very  seldom  encountered  in  childhood,  un- 
less accidentally  nrciviHl  through  the  contact  of  an  abrasion  or  wound  in 
playing  with  or  handling  the  ImkHcs  of  dciid  animals.  When  met  with,  the 
jK'ri!  ecpials  that  of  similar  wounds  in  the  adult,  and  for  this  reason  thcv 
merit  brief  consideration.  In  the  adult  they  are  of  much  more  frequent 
tjccurrence,  and  ocnair  in  the  form  of  dissection-wounds,  or  the  wounds  n>- 
eeivwl  by  butchers,  "  fallmastcrs,"  and  persons  engaged  in  iiandliug  half- 
putrid  liides. 

It  has  long  l>een  known  that  dangcriMis  and  even  fatal  consequcnca 
fotifiw  wtiunds  n-ci'ived  in  the  dissection  of  human  bodies.  Two  forms  of 
jwisoning,  apparently  depending  upon  the  virulence  and  activity  of  the 
poison,  aix'  met  with, — the  mild  and  the  severe.  A  tliird  form,  perhaps 
not  properly  a  wound,  is  tia-asinnally  soon  in  the  form  of  dark-colored  warty 
excrescences,  the  so-called  "  anat<)mic!fl  tuberc-le,"  or  vornicse  necrogeniae, 
on  tlie  hands  and  about  the  knuckles  of  persons  engaged  in  handling  dead 
bodies.  As  tiiis  tliinl  form  is  due  to  the  influence  of  an  irritant,  removal 
of  the  cause  and  the  appli<'atiou  of  mild  antisciitic  lotions — as  weak  sub- 
limate solution  or  a  berated  ointment — arc  all  that  will  be  required  in  the 
way  of  tivatment. 

Tlic  miiil  form  of  poisoned  wounds  is  attended  by  a  moderate  degn* 
of  iiiflauunation,  with  some  redness  and  tenderness  along  the  course  of  the 
lymphatics  h-ading  from  it,  and  more  or  less  constitutional  disturlwin<"p. 
This  usually  subsides  in  a  few  days,  or  culminates  in  the  foiTnation  of  « 
rinntmscribed  abscess  at  the  scat  of  the  wound  or  in  the  axillary  glands. 
The  febrile  excitement  disapjiears  with  the  discharge  of  the  pus.    The  prog- 
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is  favorable,  aud  little  is  required  in  the  way  of  troatmeut,  except  to 
dify  the  severity  of  tlie  local  inflaniniation  by  cooling  lotions  and  the 
citation  of  the  pus  as  »wn  as  it  can  be  dctectcil.  If  the  jiaticnt  is  feeble, 
Dine  with  the  mincnil  acids  will  hasten  i-ccovery. 

The  severe  or  acute  fomi  of  dissc^^ion-womids,  usually  received  in  the 
ItTtion  of  a  recently-dead  Inimixn  Ixtdy,  or  by  contact  of  a  wound  with 
tnul  matter  which  lias  not  advancctl  too  far  in  decomposition,  is  ftd lowed 
the  rapid  develoimient  of  symptoms  of  the  most  alarming  character, 
icatiiig  the  local  effects  aud  constitutional  r-onsctiucnces  f>f  a  virulent 
pific  }H)ison.  Unduuljtedly  the  condition  of  health  of  the  woundctl  j)er- 
^  as  well  as  the  character  or  source  of  the  poison  with  which  he  is  in- 
led,  modifies  the  final  iTsult.     Persons  in  feeble  health  or  exhaiist<tl  by 

work  are  ill  (jreparwl  to  resist  the  cfibets  of  the  toxic  a<jent,  and  the 

nds  contaminated  during  the  dissection  of  bodies  in  whidi  death  has 

Ited  from  puerperal  |R^ritonitis,  starlet  fever,  or  erysipelas  are  peculiarly 

le  to  be  IbllowtHl  hy  liital  results. 

Usually  at  the  end  of  twenty-four  or  forty-eight  hours  after  contamina- 
DD  the  wound  becomes  painful,  and  a  minute  vesicle  or  pustule  apjx'ars  at 
leseat  of  lesion.  This  is  nipidly  fiiUowed  by  an  extension  of  the  inflani- 
ition  towards  tlie  body  ;  a  rwl  and  jmiuful  line  marks  the  couree  of  the 
Jnph-vessel  leading  to  the  axilla,  the  epitrtx-hlear  and  axillary  glands 
iBome  indurated  and  tender,  and  the  hand  and  arm  swell  ra])idly  and 
lormously.  Severe  and  freciucully-recurring  chills  followed  by  febrile 
M,  violent  jiain  in  the  back,  deadly  nausea  with  constant  eff()rt8  to  vomit, 
)id  and  feeble  pidse,  extreme  restlessness,  intermittent  delirium,  and  utter 
Ktration  mark  the  constitutional  efl'ects.  In  the  worst  cases  gangrene 
)As  the  woiuid  and  extends  to  the  hand  and  arm,  abscesses  form  on  the 
nia  and  Iwneath  the  pe<'toral  muscles,  deep  and  violent  erysipelatous  in- 
IBimation  extends  over  the  side  of  the  chest  from  the  clavicle  to  the  but- 
ukri.  and  the  skin,  greatly  eongestetl  and'  induratcil,  be<'onu's  dusky  brown 

black  in  color  from  the  supervention  of  gangrene.     The  constitutional 

nptoms  are  rajiidly  aggravate*!,  and  low  muttering  dcliriimi,  fre<:jucnt, 

Sble,  or  imjK'n'eptible  pulse,  cold  damp  skin,  and  extreme  iliprcssiou  of 

the  vital  powers  mark  the  approach  of  dcatli,  \vhich  usjially  occurs  from 
and  exhaustion.    The  fatal  result  sometimes  cK-curs  ver)-  early  ;  in  one 
of  which  I  have  pei^sonal  knowledge,  death  took  place  forty-eight 
Urs  after  the  onset  of  the  symptoms. 

The  poisfin  usually  finds  entrance  through  some  trifling  wound  on  the 
r  or  hand,  a.s  the  puncture  of  a  needle  or  spicula  of  bone;  but  any 

tx'h  or  abrasion  may  absorb  it.    Sir  James  Paget  believes  that  the  poison 
which  he  suffei-efl  was  alisorbed  by  the  unbrt>keu  skin  from  tlie  pleu- 

e  fluid  with  which  his  hands  were  bathixl  during  a  jKist-mortem.     "It 
ed  through  the  skin.     I  had  no  wound  or  crack  of  any  kind.'" 
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Harwd  states'  that  he  wounded  his  forefinger  verj'  slightly  with 
necdicB,  and  soon  afterwards  touched  the  iutestine  of  a  child  that 
had  feoently  died  of  peritonitis.  Fourteen  hours  afterwards  lie  was  aroused 
from  sleep  bv  intense  pain  in  the  wounded  finger,  which  soon  became  swollen, 
livid,  and  finally  gangrenous.  Severe  constitutional  symptoms  foUowed, 
bat  be  Rooverod  in  a  month. 

la  mv  own  case  the  ]X(ison  was  absorbed  through  an  abrasion  on  mj 
IbA  middle  finger,  from  the  fluids  in  the  i)eriton(.>al  cavity  of  a  man  who 
had  died  eight  hours  previously  from  gaiigcciie  of  tiic  bowels.  Forty  bourg 
ailemrards  the  hand  became  excessively  painful,  and  tx)nstitutional  symptoms 
of  very  great  severity  followed  rapidly.  Ik'spite  free  incision,  the  hand  aud 
arm  swelled  to  double  their  natural  size,  aud  alMoesses  formed  in  the  course 
of  the  h-mph-vessols.  The  symptoms  subsidwl  in  a  fortnight,  but  the  haud 
Nmaintxi  swollen,  stiff,  and  useless  for  many  months. 

All  cases  do  not  terminate  so  happily.     Travers*  mentions  the  case  of 

•  student  who,  after  puncturing  his  finger  while  examining  the  body  of  a 
mm  that  had  died  in  the  hospital,  himself  expired  within  forty  hours  after- 
wards from  the  effects  of  the  puncture,  with  symptoms  nearly  resembling 
ikose  of  hydrophobia.     Dr.  Christy,  in  this  city,  punctured  his  finger  with 

•  needle  while  finishing  an  autopsy  upon  a  man  dead  of  er}'sipclas ;  at  the 
OkI  of  the  second  day  afterwards  his  arm  show«l  marked  evidences  of  poi- 
sonings and  forty-eight  hours  later  he  died  from  its  eftects.  The  literature 
of  auigery  abounds  with  similar  histories. 

The  nature  of  the  specific  poison  (or  poisons)  has  not  yet  been  absolutely 
<|(tenuincd,  but  it  undoubtedly  belongs  to  the  ptomaines  or  volatile  alka- 
laiU  products  of  putrefaction  of  animal  matter.  Bcrgniaiin  in  1866  firet 
koktvd  a  crystallizable  substance,  seisin,  from  putrid  blood,  which  when 
iH|»ttwl  into  the  tissues  of  animals  he  found  to  be  actively  poisonous  by 
ll»p(oduiHion  of  a  fatal  form  of  septiaemia.  The  investigations  of  Zuel- 
aw  9aA  Stuiueuscheiu,  Selmi,  Rcjrsch  aud  Fasbender,  Brieger,  Gautier,  aud 
rthww  Uil  to  the  discovery  of  a  number  of  other  volatile  alkaloids  or 

•  ■  •i;iim»  substances  (Selmi)  in  dead  human  or  animal  Ixxlies  and  in  deoom- 
^«wiyt  albunjiuous  matter,  among  which  may  be  mentionetl  putresciiie, 
w^v^<4n«,  choline,  mydatoxine,  tetanine,  etc.  Several  of  these  putrid 
^<^UkH»  *r^  isomeric  with  the  v^etable  alkaloids  aud  corrc^sjxjnd  more  or 
Kw  okwk'ly  with  them  in  their  physiological  effects,  all  of  tiiem  being 
MixA^J'  jHM*>nou3  and  rapidly  destructive  to  life  when  injected  into  the 
^inctM«w  vvt"  tb«*  lower  animals. 

Tt«*tua«nt. — ^The  treatment  of  poisoned  wounds  of  the  character  under 
vvvVMi^Woilkui  nceeKsarily  varies  with  the  period  at  which  it  is  instituted 
MmI  rti*  •fwrity  of  the  symptoms.  All  wounds  received  in  post-mortem 
»iVW*«*Mi»MI«,  or  in  any  way  liable  to  l>ecome  infected  by  the  poison- 
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>tjs  emanations  from  dead  animal  matter,  require  prompt  and  energetic 
treatment.  The  wound  shoukl  always  be  well  washed  with  soap  and 
running  water,  and  immediatdy  aftenvards  cauterized  with  fuming  nitric 
mcid,  strong  hydrochloric  acid,  or  acid  i>ernitrate  of  mercury.  Nitrate  of 
silver  is  entirely  too  feeble  an  agent  to  be  of  any  service ;  it  forms  an  in- 
soluble albuminate  of  silver,  which  covers  the  wound  like  a  scab  and  inter- 
feres with  the  escape  of  scrum  ;  its  cflTects  are  very  irritating  to  the  wound, 
but  it  does  not  destroy  any  poison  win'ch  may  have  entered  it.  Where  no 
i^-otiDd  exists,  but  the  hands  have  been  brought  in  contact  with  putrefving 
Animal  matter,  they  sliould  always  be  thoroughly  cleansed  with  soap-and- 
•water  and  afterwards  washwl  with  strong  acetic  acid. 

Wheji  the  {wistm  has  been  absorlK-d  and  hxnl  and  constitutional  symp- 
Aoius  ap[>ear,  the  treatment  must  l>e  supporting  and  eliminativc.  Moipliine 
<»r  opium  will  be  required  to  relieve  jmiIo,  lessen  the  sh<x,-k  of  the  onset  of 
■the  att.'ick,  and  setuire  rest.  In  my  own  case  a  full  dose  of  morphine  given 
livpodermically  afforded  marked  relief,  and  probably  eualjled  me  to  resist 
the  depressing  influences  of  the  poison. 

Mild  catharsis  by  calomel  or  Rochelle  salt  will  be  useful  by  increasing 
liepatic  activitj%  Quinine  in  large  doses — six  to  eight  grains  every  four 
lioiirs  to  an  adult — will,  next  to  nioqihine,  prove  the  most  valuable  remedy, 
axid  champagne  or  brandy -and-soda  w'ill  be  useful  in  allaying  gastric  irri- 
tability and  supporting  the  strength.  The  diet  must  be  of  the  most  nutri- 
tious quality,— coueentrattKl  animal  broths,  l>eef  jK'ptonoids,  milk,  eggs,  etc., 
— ami  a  moderate  quantity  of  wine  will  be  rtxjuired.  No  actively-depleting 
measures  should  ever  be  adopte<l,  and,  if  signs  of  depression  are  urgent, 
active  stimulation  by  wine,  brandy,  ether,  etc.,  is  demanded. 

The  condition  of  the  wonuded  part  will  require  attention,  but  no  fvirther 
♦'ooterization  of  the  wound  is  permissible.  The  limb  sliould  Ik'  cnvelo|K?d 
in  cloths  wrung  out  of  a  hot  antiseptic  solution,  and  slightly  elevated.  If 
"le  swelling  increases  rajiidly,  free  incisions  must  l>e  made  in  tlic  part,  so 
■8  to  afford  sufficient  outlet  for  the  putrid  serum  or  j)us  which  may  be 
pPeeent  and  to  relieve  the  tension  of  the  skin.  This  is  esiwcially  necessary 
^'nen  the  inflammation  assumes  the  form  of  diffused  cellulitis  or  when  gan- 
groiie  attacks  the  skin  ;  and  the  incisions  nui.st  be  free  enough  to  liberate  the 
Piift  and  jx?rmit  the  discharge  of  dead  cellular  elements.  Abscesses  usually 
'**>'m  at  the  bend  of  the  ellxiw,  in  the  axilla,  or  under  the  petrtoral  and 
'•^pezius  muscles.  They  must  lx>  evacuatetl  by  free  incisions  as  soon  as 
**^ected,  and  drainage  secure<l  afterwards.  In  cases  of  deejj-seated  hx'al 
**^deme8S  and  induration  without  distinct  fluctuation,  it  is  always  wise  to 
**^*rch  for  pus  by  introducing  the  needle  of  a  hy|K>dermic  syringe  or  aspi- 
**tor,  and  if  a  deeply-located  abscess  is  reachetl  it  must  be  opened  at  once 
^'^d  treated  antiseptically.  Recovery  is  always  tedious,  and  the  health  is 
'^ften  permanently  impaii-ed. 
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COMPLICATIONS  OF  WOUNDS. 

It  IS  prolwlile  tliat  evei'y  variety  of  wound-complication  depends  apon 
septic  contanii nation  and  is  tlieivfore  preventable  in  a  majority  of  cuses. 
Tlu-se  tvniplirations  are  met  with  under  two  conditions  :  first,  raorlwi 
processes  depending  upon  specific  forms  of  microbic  infection, — tetauus, 
erysijx»la^,  spreading  gangrene,  and  phagedrena,  and  in  a  mild  fijrm  lympli- 
uniritis  and  lymphadenitis;  se<'oiid,  wnistitutional  disturbances  depending 
on  septic  germs  present  in  suppuration, — sapraemia,  septicsemia,  and  pyaemia. 

MORBID   PROCESSES   DEPENDING  UPON  SPECIFIC   FORMS  OP 
MICKOBIC   INFECTION. 

Tetanus. — This  terrible  complication  is  mot  with  at  all  |)eriod9  of  life, 
at  all  seasons  of  the  year,  and  after  every  imaginable  form  of  wound.  Age 
din's  not  influence  its  occurrence,  and  it  is  cu<\)untered  in  alxmt  equal  fre-  1 
ipionc)'  in  children  and  in  adults,  nearly  sixty  jier  ct>nt.  of  the  ca.ses  ocinirring  ' 
l>etweeu  the  tenth  and  tlie  thirtieth  year.  It  is  a  disease  marked  by  violent 
continued  (onie  spasms,  involving  all  the  muscles  of  the  Ixxly  (e.vcept  those 
of  the  hands),  and  most  severely  affecting  tlie  muscles  of  the  back  ami 
those  of  mastication,  deglutition,  and  respiration.  Tiie  sptism  is  continuous 
and  univmitting,  and  is  aggravated  at  variable  intervals  by  the  occurrence 
of  smldcn  paroxysms  during  whioli  the  intensity  of  the  muscular  c<intrac- 
tiou  is  violently  increased.  It  may  follow  the  most  trifling  injury.  I  have 
seen  it  follow  a  slight  wound  of  the  thumb  in  a  boy  of  seventeen  yeare,  a 
crush  of  the  tip  of  the  ring  finger  iu  a  child  of  seven,  a  lacerated  wound 
of  the  skin  over  the  knee  in  a  boy  of  nine,  and  an  operation  j)erforme»l  i)y 
a  dentist  ujwn  an  inflamed  tooth  iu  a  boy  of  thirteen.  No  wound  is  free 
from  this  danger.  Expcjsure  to  cold  after  a  wound  is  a  common  predis- 
jxising  cause.  On  the  otlier  hand,  prolonged  heat  during  the  day,  foUowwl 
by  damp,  cliilly  nights,  seems  to  iiivor  its  devcinpnicnt. 

It  is  probable  also  that  wounded  persons  who  sleep  near  the  earth  are 
more  liable  to  be  attacked  than  those  who  occupy  upper  rooms. 

No  characteristic  train  of  symptoms  can  ever  be  relic<l  upon  as  indicating 
tl»e  approach  of  tetanus,  but  the  first  complaint  which  attracts  attention 
usually  indicates  the  nature  of  the  malady.  The  attack  comes  on  genendly 
from  the  s«t\)nd  to  the  tenth  day  after  the  injury-.  Air.  Poland'  tabulates 
two  liimdi"ed  and  seventA'-sevcn  cases,  as  follows : 

"  Previous  tfi  the  t^nlh  duy 130  cases,  of  whom  101  died. 

Fr»m  the  tcntli  Vn  the  twenty-second  day     ....  12tt  ewes,  of  whom  65  died. 
Al>ovo  tWL'nty-lwo  days 21  cases,  of  whom  8  died." 

My  own  observations  in  thirty-two  eases  confirm  the  opinion  that  an  early 
titlnck  is  always  extremely  violent  and  rapidly,  fatal.  In  all  the  fatal 
«\AM-«  which  I  have  seen,  the  attack  came  ou  before  the  tenth  day,  in  some 
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of  them  as  early  as  the  thirfl  day,  and  in  most  before  the  sixth  day  after  the 
injury.  The  oases  wliich  (uvurnMl  after  the  tenth  day  were  usually  milder 
aod  more  easily  eontruUed,  tliousih  tliev  did  not  all  recover. 

Usually  the  first  symptoms  of  which  the  |)atient  complains  are  slight 
sore  thniat,  with  some  stiffness  and  surenessi  alwut  tlie  l)aek  of  tiie  neck  ; 
and  this  complaint  is  usually  made  at  the  morning  visit.  If  the  face  of  the 
patient  is  now  closely  scrntitiizcfl,  a  peculiar  exjjression  of  countenance  will 
be  observed  ;  the  brow  is  very  sliijiitly  wrinkled,  the  eyelids  and  lips  seem 
drawn  at  the  anijjles,  and  if  an  attempt  is  made  to  protrude  the  ttjngue  it  is 
done  with  difficulty,  and  the  juwa  taunot  Ije  separated  widely. 

The  wound  almost  always  assumes  a  dry,  unhealtliy  a])pearancc,  and 
repair  eeasiM.  The  disease  has  alromly  commenced.  The  muscles  of  the 
neck,  back,  chest,  and  alj<liimeu  nipidly  Itecome  iuvulv(>d  in  the  general 
rigidity,  the  tightly-tirawn  lips  compress  the  teeth,  tlie  eyelids  hug  the  eye- 
balls and  give  the  eyes  a  staring  expression,  the  brow  is  corrugated,  and  the 
face  grins  with  the  miM  gardonlctut.  The  pain  of  a  universal  craniji  seizes 
the  muscles,  the  body  is  bent  backward,  the  jaws  become  clinchc<l,  degluti- 
tion and  respiration  become  difficult,  and  vinlcnt  jmnixysms  of  spasm  in- 
crease the  suffering  and  imjK'rii  life  by  impotliiig  respiration.  During  these 
paroxysms  the  jaws,  if  separated,  close  with  a  snap,  and  the  tongue  when 
caught  between  the  teeth  is  terribly  bitten  ;  respiration  is  almost  impossible, 
the  face  is  livid,  and  the  breath  is  furced  throujih  the  clinched  t«Hh  with  a 
biasing  sound,  and,  carrying  the  sjiliva  with  it,  covers  the  lips  witli  a  bloody 
foam.  The  tongue  is  foul,  and  the  skin  bathed  in  perspiration.  The  pulse 
is  not  greatly  accelerated  except  during  tlie  paroxysms,  and  the  tcm|x'rature 
seldom  exceeds  103°  F.  except  just  before  death,  when  it  ha-*  been  known  to 

IpBch  112°  F.  The  mind  remains  clear  until  the  end,  unless  disturbed  by 
w»e  influence  of  drugs  given  to  relieve  the  spasm.  Death  occurs  by  asphyxia 
or  exhaustion. 

^b  The  exact  pathology  of  the  disease  is  obscure,  and  the  pathological 
appearances  are  by  no  means  constant  or  chararteristic.  Lockhart-Clarke, 
Clifrord-.\IH)utt,  Dickinson,  and  others  have  dest-ribed  ciianges  in  the  me- 
dulla and  spinal  cord,  transjmrent  exudation  around  the  vessels,  greater  in 
the  gray  than  iu  the  wiiite  structures,  granular  degeneration,  or  actual  cavi- 
ties, in  the  gray  substance,  exudations  in  the  gray  matter  of  the  jweterior 
columns,  and  alterations  in  the  ganglion-cells.  Other  ol)servcrs,  ctjually 
careful  and  c<jm{)etent,  have  failed  to  discover  these  changes.  It  is  evident 
that  the  disease  is  not  a  myelitis  and  that  it  is  not  inflammatory. 

The  recent  ol>scrvations  of  Nicolaier  and  Rosenbach  st'cm  to  e8tal)lisli 
the  fact  that  the  disease  is  septic  in  origin  and  de^iends  upon  the  cntianw 
of  a  specific  micn>l(e  or  i)acillus  into  the  wound.  Verncuil  <'onfcuds  that 
the  specific  vims  exists  iu  the  excretions  and  emanations  from  horses,  and 
that  wounds  so  contaminated  are  very  liable  to  be  followed  by  tetanus.' 
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Nioolaier  haa  succeeded  in  producing  a  disease  similar  to  tetanus  bv  intro- 
ducing gaixlon  eartii  beneath  the  skin  of  guinea-pigs  and   rabbits;  and 
Beumcr  and  Rosenlxich  have  obtained  similar  results  by  inoculating  mi«, 
rabbits,  and  guinea-pigs  with  pus  taken  from  the  wounds  of  tetanic  patient?, 
and  also  from  cultivations  (in  blood-senim)  of  the  bacillus  obtained  fmm 
the  same  source.      Ho(.'hsinger  has  produced  tetanus  in  rabbits  by  injoctini: 
tlie  blood  drawn  from  a  tetanic  patient  during  life.     Brieger '  isolated  lour 
toxic  ptomaines  from  cultivation  of  the  bacillus  tetani, — namely,  tetanirie, 
tetano-toxin,  toxin-muriate,  and  spasmo-toxin, — all  of  which  produce  r<m- 
vulsive  movements  with  well-marked  tetanic  symptoms  in  animals  (rabbiis); 
and  he  has  also  isolated  tetanine  from  the  amj)utatcd  arm  of  a  man  suffer- 
ing from  tetanus.    Tiiese  observations  seem  to  establish  Ijeyond  cavil  the  de- 
pendence of  the  tetanic  condition  upon  certain  sj)ecific  toxic  agents  produciil 
by  the  action  of  a  bacillus  upon  the  albuminous  matter  in  the  wound; 
these  toxic  agents  influence   the  nKxlulla  oblongsvta  and  spinal  cord  io  a 
manner  similar  to  strj-chnine ;    and  they  also    prove   that    the  disease  i» 
communicable  from  one  animal  to  another  and  prol>ably  to  man,  though 
transmission  from  man  to  man  has  not  been  proved. 

The  diagnosis  of  tetanus  in  cliildhood  is  not  difficult :  the  previous  ex- 
istence of  a  wound,  the  manner  of  onset  of  the  disease,  the  more  or  les 
rapid  progress  and  constantly-increasing  severity  of  the  tonic  contractions, 
tlic  inability  to  open  the  jaws  or  pnitrude  the  tongue,  and  the  abeeuccof 
delirium  or  spectral  illusions  are  unfiiiling  guides  to  a  correct  diagnosis. 

The  prognosis  is  generally  unfavorable.  The  venerable  Prof.  S.  D. 
Groas  stat»xl  that  in  a  practiccof  fifty  years  he  had  seen  but  three  rewveries, 
Hennen  never  saw  a  recovery  from  acute  traumatic  tetanus.  During  our 
late  civil  war  three  hundreil  aud  sixty-three  cases  were  reported,  witii 
twenty-seven  recoveries.  In  my  own  personal  experience  seven  cases  have 
recovered  in  tliirty-two  cases  attacked,  and  I  have  reliable  information  that 
two  other  cases  recovered  in  the  practiw  of  another  surgeon  in  this  city. 
Death  may  occur  from  the  second  to  the  twentieth  day  or  even  later;  mM 
one  case  in  my  own  practice  it  occurred  on  the  sixteenth  day. 

Treatment. — Tite  treatment  is  b<ith  local  or  prophylactic,  and  general 
or  symptomatic.  The  local  treatment  consists  in  the  removal  of  everj*  po*- 
8il)le  source  of  irritation  or  infwtion  from  the  wound,  and  the  protection  of 
the  wound-surfaces  from  contact  with  llie  germ-charged  air  or  with  other 
and  more  tangible  sources  of  contamination.  A  rigid  antisepsis  after 
thorough  cleansing  of  tin*  wound  is  the  l)e8t  prophylactic  measure.  Care 
must  Ik?  taken  that  no  impure  water,  or  water  obtained  from  troughs  usc<l 
by  horses,  and  possibly  contaminated  by  their  excrement,  should  ever  come 
in  contact  with  the  wound. 

The  patient  must  be  kept  in  a  warm,  quiet  room,  preferably  on  an  upper 
floor,  and  must  be  carefully  guarded  from  draughts  of  cold  air.     If  the 
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i«t)and  is  sloughing  and  unhealthv,  it  must  be  cleans«l  as  thoroughly  as 
possible  and  envcloiKnl  in  a  wami  antiscptii;  dressing.  The  medicinal  trcat- 
zneiit  is  ven.'  unsatisfactory,  and  in  tlie  majority  of  cases  is  confined  to  eilbrta 
to  prolong  life  and  to  afford  some  decree  of  relief  from  the  terrible  siifter- 
ing.  Tlie  disease  is  fearfully  exhau.sting,  and  the  strength  must  be  suj)- 
ported  by  a  nutritious  liquid  diet, — rieh,  strong  broths,  milk,  ^:gs,  etc., — 
-with  a  moderate  quantity  of  wine  or  brandy.  As  it  is  often  impossible  for 
the  patient  to  swallow  anything,  his  food  must  either  be  given  by  rectal 
cmemata,  or  preferaljly  by  means  of  the  stomaeh-tube,  introduced  tlirongli 
the  nostril  and  pushed  well  down  the  oesophagus.  A  few  ounces  of  broth 
or  other  liquid  aliment  can  easily  be  thrown  into  the  stomach  through  this 
tube  by  means  of  a  syringe,  and  can  be  rejx^ted  at  intervals  of  one  or  two 
hours  without  annoying  the  patient  or  adding  to  liis  disti-ess. 

The  remedies  which  possess  any  real  value  in  mitigating  the  violence  of 
the  disease  are  few  in  number.     Chloral,  bromide  of  ammonium,  pilocar- 
pine, Calabar  bean  and  its  alkaloid  eserine,  coniine,  atropine,  and  morpliine 
are  the  most  valuable. 
I  Chloral,  alone  or  in  combination  with  the  bromide  of  ammonium,  is 

probably  the  remedy  upon  which  most  reliance  can  be  placed,  and  in  my 
own  experience  has  yielded  the  best  results.  It  must  be  given  in  doses  suf- 
ficiently large  to  control  the  muscular  spa.«ms  and  to  procure  sleep ;  after 
tliis  is  attained  the  patient  must  Ix  kejrt  in  a  condition  of  mild  chloral  in- 
toxication until  the  violence  of  the  attack  has  passed.  It  must  he  given  in 
fijll  doses,  but  its  effects  should  be  watched,  and  as  soon  as  the  spasm  relaxes 
it  should  be  withdrawn  temporarily  or  the  dose  lessened  and  the  bromide  of 
ammonium  substituted  for  it.  Five  grains  of  chloral  with  an  etpial  quan- 
tity of  the  bromide  may  be  given  hourly  or  every  second  hour  to  a  child  of 
five  years,  as  long  as  the  intensity  of  the  spasms  continues,  but  it  must  be 
withdrawn  as  soon  as  relief  is  obtained.  Owing  to  its  tendency  to  weaken 
the  heart,  this  effect  must  be  counteracted  by  moderate  alcoholic  stimulation 
and  an  abundant  nourishing  diet.  In  four  out  of  seven  cases  of  recovery 
in  my  own  exjwrience,  favorable  results  followed  the  combination  of  chloral 
with  bromide  of  ammonium. 

Pilocarpine  given  hyi>nflermically  has  recently  been  employed  with  suc- 
cess by  Dr.  L.  Cassati,  of  Forli,'  in  three  cases  (in  one  after  failure  of 
chloral  and  bromide  of  iTOtassium).  The  dose  given  was  one  centigramme 
every  two  hours  night  and  day,  and  in  one  very  severe  case  seventy  centi- 
grammes were  given  in  fifteen  days.  Beneficial  results  have  been  obtained 
from  eserine  given  in  a  daily  quantity  equal  to  one-fourth  or  one-third  of 
a  grain ;  the  tincture  of  Calabar  bean  is  not  reliable,  or  at  least  has  yielded 
ao  results  in  my  hands. 

The  bromide  of  coniine  has  been  successfully  used  by  Demmer,  in  a 
single  dose  of  one-sixth  of  a  grain  to  a  boy,  hypodermically,  followed  by 
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one-twelfth-g^in  doses  internally  every  two  hours.  Atropine  and  morphiue 
are  useful  hy  temporarily  allaying  the  violence  of  the  spasm  and  in  si><iiring 
rest:  iu  oue  instanee  recovery  followed  the  combinatiou  of  morphine  wiiii 
bromide  of  }x)tassium. 

Where  reeovery  ocenrs,  there  is  a  gradual  relaxation  of  the  tonic  sia^ni, 
tlie  jmroxj'sms  become  milder  aud  less  Irequent,  and  the  iwtient  is  conva- 
lescieut  in  from  two  to  six  weeks ;  some  rigidity  of  the  jaws  remains  for 
many  weeks  after  the  disease  has  terminated. 

Lymphanoitis. — luflammatiou  of  tiie  lymphatic  ves-sels  occurs  as  an 
occasional  consequence  of  every  variety  of  injury,  whether  wound,  abra- 
sion, or  sprain,  and  is  more  frequently  met  witii  in  childhood  than  in  adult 
life.  An  irritative  or  inflammatory  process  starts  in  the  wound  and  in- 
volves tlie  iymph-radick'S  iu  the  vicinity,  spreading  from  thence  to  the 
larger  lymph-channels;  these  become  inflamed,  and  extend  in  red  painful 
lines  towards  the  trunk,  involving  the  glands  with  which  they  comnuini- 
cate.  Commonly  tlie  attack  is  ushcre<J  in  by  a  chill  followed  by  febrile 
ejccitement,  with  nausea,  headache,  thirst,  and  prostration  of  strength.  If 
several  lymphatics  arc  involved,  the  part  bcconics  hot,  jxiiuful,  and  oedema- 
tous,  and  the  glanils  in  the  line  of  the  inflamed  cljanuels  are  swollen  and 
tender. 

The  iuflammntory  process  involves  the  entire  structure  of  the  walls  of 
the  lymph-vessels,  and  may  spread  from  theuce  to  the  adjacent  tissues ;  the 
contents  of  the  vessels  become  turbid  or  even  puriform,  aud  the  vtssels 
themselves  may  be  obstructed  by  coagula  or  obliterated  by  inflammatory 
thickening.  In  severe  cases  the  process  ends  in  suppuration  in  the  lymph- 
ves-si'ls  and  iu  the  surrounding  connective  tissue,  with  sloughing  of  the 
adjacent  jMirts.  In  mild  cases  resolution  occurs  in  a  few  days;  the  red  lines 
disappear  from  the  skin,  aud  the  tissues  regain  their  natural  appearanw. 
Some  redenia  is  apt  to  remain  for  some  time  after  the  subsidence  of  the  in- 
flammation, and  the  swollen  glands  continue  to  be  tender  and  painful.  This 
swelling  usually  subsides  slowly  and  ultimately  disappears,  but  in  severe 
cases  or  in  badly-nourished  children  may  end  in  suppuration,  which  does 
not  cease  until  the  entire  gland  is  destroyed. 

The  occurrence  of  lymphangitis  indicates  the  existence  of  a  mild  form 
of  sejisis  ;  but,  unless  dependent  upon  infection  of  the  woimd  witli  some  of 
tlie  proilucts  of  de«)raposition,  it  is  almost  free  from  danger. 

Treatment. — The  wound,  if  one  exists,  should  be  thoroughly  cleansed 
and  tniited  by  warm  antiseptic  fomentations;  if  collectious  of  pus  exist, 
tiiey  must  be  fiwly  ojiened  by  incisions,  so  as  to  allow  escajH;  for  the  dis- 
charges. If  tlie  limb  is  hot  and  tender,  cool  anodyne  lotions,  as  the  com- 
mon Icjid-aud-laudanum  lotion,  will  be  serviceable ;  and  elevation  of  the 
limb  will  add  to  the  comfort  of  the  patient.  Internally  a  mihl  saline  ca- 
thartic followed  by  full  doses  of  quinine  should  be  given,  and  will  luually 
be  all  the  m«lication  required. 

LvMi*iiADEXiTi8. — The  lymphatic  glands  are  inflamed  as  a  secondary 
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result  of  the  absorption  of  morbid  or  septic  material  from  a  wound,  or  by 

extension   from  an   iiiflamwl   lympliatif  vos!«'l.     It   may  also   result  from 

dirttt  injury  to  the  gland.     Tiie  gland  swells,  and  iKH'onies  hot,  tender,  and 

firmly  attached  to  the  surrounding  structures.     The  l>l(M)d-vessels  dilate, 

a.n  exudation  of  leucocytes   invades    the   ^land,  blocks    the   lymph-chan- 

Q*?]s,  and  extends  to  tlie  surrounding  tissues,  and  the  gland  is  hard,  resist- 

ii»g,  and  painful.     The  ultimate  result  depends  upon  the  severity  of  the 

pr<xx>sd  and  iijxjn  the  mode  of  treatment  adopted.     In  mild  cases  the  in- 

tliiBimatory  pnxvss  abates,  the  hy iK'nemia  diminishes,  and  resolution  folknvs. 

Tiie  exuded  leucocytes  are  absorbed  or  undergo  fatty  degeneration,  and  the 

griaud  softens  and  decreases  in  size.     In  sevei-e  cases  the  tension  within  the 

laHistile  of  the  gland  increases  until  the  capillaries  are  obstructed  by  the 

pressure,  and  necrosis  of  its  stractures  follo\is.     An  abscess  speetlily  forms, 

■xmJ  when  opened  discharges  a  quantity  of  grumous  jius  and  broken-down 

pland-tissue.     Sometimes  the  inflammation  a.«sumes  a  chronic  form,  and 

the  gland  ceases  to  he  painful,  but  remains  swollen  and  indtiratwl  for  an 

indefinite  period.     Having  onee  been  inflamed,  a  gland  rarely  returns  to 

s    fjprftvtly  normal  condition,  but  remains  as  a  possible  focus  for  future 

tuljercuhir  niauifesfations. 

Treatment. — Cleansing  of  the  wound  and  removal  of  all  sources  of 
irritation,  with  rest  to  the  part,  are  indispensable  elements  of  treatment. 
IHiring  the  early  acute  stage  cold  by  means  of  an  ice-bag  affords  relief  by 
lessening  the  hyix'ra'mia  and  thus  retarding  suppuration.  Later,  warm 
fotnentations  are  usually  more  agreeable  to  the  patient,  and  when  it  is 
evident  that  suppuration  cannot  be  prevented  they  should  always  be  em- 
ployed to  hasten  that  result.  As  soon  as  pus  can  lie  detectcil  it  should  be 
evacuated  by  an  incision  large  enough  to  allow  free  escape  for  the  pus  and 
dtbris  of  the  disintegrated  gland-stnicture.  The  cavity  should  be  washctl 
out  with  a  warm  srilution  of  boric  or  carbolic  acid,  and  hot  antiseptic 
fomentations  continued  until  the  discharge  ceases.  When  the  pus  shows  a 
Qisjwsition  to  burrow  beneath  the  skin,  the  edges  of  the  wound  and  the 
track  of  the  forming  sinuses  must  be  laid  open,  the  pyogenic  membrane 
'hich  covers  the  surlace  destroyed,  and  the  cavity  packed  with  carbolic 
w  iwloform  gauze,  so  as  to  secure  healing  from  the  bottom  of  the  cavity. 
"  hen  the  glands  do  not  su])purate,  but  remain  swulleu  and  tender,  resolu- 
^on  mav  be  hastened  bv  the  application  of  an  ointment  of  the  iodide  of 
fl  or  iodide  of  cadmium.  The  general  health  of  the  patient  requires 
attention,  and  tonics  and  nutritious  foixl  are  indispensable. 

Erysipelas. — An  "acute,  spreading,  and  infectious  inflammation  of 
"^^  skin,  or  of  the  subcutaneous  connective  tissue,"  is  occasionally  met  with 
■*  a  compliration  of  wounds  which  have  not  been  well  eare<l  for  or  which 
"ecur  in  feeble  cachectic  persons  with  bad  sanitary  surroundings.  Its 
origin  is  undoubtedly  microbic,  and  due  to  infection  (of  the  wound)  with 
'  specific  materies  raorbi,  the  sireptococcwi  erysipelaiosus,  which  enters  the 
tuetica  through  a  lesion  on  the  surface,  no  matter  how  iusigaificaut,  and 
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diffuses  itself  by  the  lymph-channels  through  wide  bnt  sharply-defimtl 
areas  or  zoiira  of  tissue,  and  gives  rise  to  distiiu-t,  severe,  and  often  destruc- 
tive forms  of  iuflamraution  in  the  invaded  structures.  What  seenis  to  be 
positive  evidence  of  the  dependence  of  erj-sipelas  upon  microbic  infijotion 
has  been  furnished  by  the  observations  of  Orth,  Lukomsky,  Tillmanns, 
and  Kocii,  confirmed  by  the  successful  cultivations  of  the  specific  niicroiie 
by  Fehlcisen,  and  the  transmission  of  the  disease  to  animals  and  to  mao 
througli  inoculation  from  these  cultivations.  Erysipelas  is  ver)'  rarely 
encountered  in  childhood,  and  is  usually  very  mild  in  its  course;  but  in 
ver>'  young  infants  it  is  extremely  fatal.  Most  of  those  attacked  within  the 
first  month  after  birth  jierish.  It  is  not  uncommon  in  infancy,  and  gener- 
ally starts  from  an  abrasion  on  the  lips,  at  the  angle  of  the  mouth,  or  upon 
the  genitals.  It  almost  invarirtl)ly  assumes  the  mi]<l  or  cutaneous  form, 
and,  although  attended  by  an  active  febrile  disturbance,  is  nearly  a\vnn 
easily  controlled.  As  a  complication  of  wounds  it  may  \)e  entirely  pny 
ventc<.l  by  a  careful  antisepsis.  A  mild  mercurial  catlmrtic,  followed  bv 
tonics,  as  quinine  and  tincture  of  the  chloride  of  iron,  with  local  applin- 
tions  of  weak  solutions  of  sublim.itc  or  the  ordinary  lead  lotion,  is  com- 
monly all  that  is  reqiiii^.  For  further  details  the  reader  is  referred  to  the 
article  on  erysipelas. 

Gangrene  and  Phagedena,  except  as  seen  in  the  specific  form  of 
noma  or  cancnim  oris,  or  when  dejwndent  upon  complete  obliteration  of 
the  blood-  and  nerve-supply  of  a  part,  are  extremely  rare  in  childhood, 
and  spreading  traumatic  gangrene  is  almost  unknown.  I  have  never  mrt 
with  it  before  tlie  twentieth  year. 


CONSTITUTIONAL   DISTURBANCES   DEPENDING  ON  THE  SEPTIC 
GERMS   PRESENT   IN   SUPPURATION. 

Three  forms  of  blood-contamination,  closely  relatetl  to  one  another  aud 
frequently  occurring  together  in  the  same  subject,  though  dependent  upon 
distinct  conditions,  are  met  with  as  results  of  wounds  at  all  ages, — y\i~, 
aaprsemia,  septicwmia,  and  pysemia.  Although  less  frequent  and  far  lea 
serious  in  childhood  than  in  adult  life,  they  nevertheless  merit  brief  con- 
sideration,  as  the  most  serious  and  fatal  of  all  complications. 

A  certain  degree  of  pyrexia  follows  nearly  ever)'  severe  form  of  wound 
or  injurj',  even  when  subcutaneous  and  a.septic, — due  in  part  to  the  kx-nl 
irritant  effect  of  the  traumatism,  but  probably  in  greater  degree  to  absorp- 
tion of  some  leucomaine-substance  which  ia  developed  in  the  fluids  potirnl 
out  at  the  seat  of  injury,  and  which  possesses  qualities  capable  of  temporarily 
disturbing  the  fiinctions  of  the  heat-centres :  a  mild  form  of  so-called  trau- 
matic or  "  inflammatory"  fever  results.  This  soon  disappears,  probably  by 
elimination  of  the  exciting  cause. 

SAPR.SMIA,  Putrid  I>'toxication,  ob  Toxic  Mycosis  op  thk 
BliOOD. — When  unsterilized  air  gains  access  to  a  wound,  certain  micro* 
organisms  are  carried  with  it,  and,  if  among  them  are  those  saprophytic 
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germs  which  thrive  in  the  various  putrescible  fluids  that  bathe  its  sur- 
face, "they  break  up  the  complex  orgauic  compounds  and  reduce  them 
to  simpler  forms."  (Cheync.)  Decomposition,  fernieutation,  and  ciiemi- 
cal  changes  result,  and  the  various  unstable  alkaloidal  products  of  putrefac- 
tion are  formed  abundantly.  As  already  stated  elsewhere,  many  of  these 
animal  alkaloids,  or  ptomaines,  possess  intensely  noxious  pro|)ertie8,  and  are 
actively  poisonous  to  all  animals  and  to  man.  They  are  not  destructible 
by  boiling,  even  if  it  be  prolonged  for  ten  hours.  They  require  no  period 
of  incubation,  but,  when  absorbed  into  the  blood  in  sufficient  quantity,  im- 
mwliately  develop  most  violent  and  dangerous  symiitoms,  and  may  destroy 
life  in  a  few  hours.  The  materies  niorbi  is  a  chemical  product  resulting 
from  putrefaction  of  the  albumin<jus  won ud -secretions ;  it  is  not  a  germ, 
but  is  the  product  of  germ  life,  and  the  chain  of  symptoms  to  which  the  term 
eapraemia,  septic  iittoximdon,  or  putrid  iiiioxication  is  applicable  results  from 
its  toxic  effects  ujwn  the  blood  and  the  nerve-centres.  Every  imperfectly- 
drained  wound,  abscess,  or  granulating  surface  which  becomes  infected  is 
a  source  of  danger  from  absorjition  of  these  putrid  sul>stances.  No  germs 
are  present  in  the  blood  inmiediately  after  death.  Tlie  blood  coagulates 
imperfectly,  the  red  corpuscles  are  disintegrated,  the  lining  membrane  of 
the  vessels  and  that  of  the  heart  are  darkly  stained,  and  decomposition 
progresses  rapidly.  The  symptoms  of  putrid  intoxication  are  those  present 
in  the  l)ad  forms  of  dissection-wounds, — viz.,  severe  chill,  followed  by  sud- 
den rise  of  tem|>eraturc  to  104°  or  106°  F.,  vomiting,  thirst,  fre<juent  or 
irregular  pulse,  delirium,  and  extreme  prostration  ;  and  if  the  quantity  of 
the  pois4m  absorlxxl  is  large,  or  if  absorption  continues,  wjllapse,  bloody 
diarrhoea,  coma,  and  dtath  follow  one  another  with  startling  rapidity. 

The  treatment  involves  efforts  to  prevent  further  absorption  of  putrid 
material,  by  cleansing  and  draining  the  wound.  This  must  be  done  by 
washing  its  surfaci!  with  antiseptic  and  detergent  lotions,  R'lieviug  tension 
by  the  removal  of  sutures  or  by  evacuating  abst^^ses,  affording  abundant 
outlet  for  the  dis<harges,  and  guarding  against  further  infection  by  anti- 
septic dressings.  The  internal  treatment  should  lie  eliminating  and  sup- 
porting,— free  mercurial  catharsis  if  prostration  is  not  present,  followed 
by  full  and  frequently-repeated  doses  of  quinine,  with  nourishing  food  and 
moderate  alcoholic  stimulation. 

SEPrrCiKMiA. — This  condition  is  caused  by  infection  of  the  living 
tissues,  and  later  of  the  blood,  with  certain  siMX-ific  micro-organisms,  which, 
after  a  brief  |K»riod  of  incubation,  multiply  rapidly  in  the  blood  and  tissues, 
causing  capillary  embolisms  and  throinlxises,  imjiairing  the  nutrition,  "de- 
ranging the  function  of  important  organs"  (Senn),  and  causing  the  forma- 
tion of  ptomaines  within  the  living  bo<ly.  The  effects  do  not  depend  ujKjn 
the  dose;  the  smallest  cpiantity  inoculiited  into  the  tiasues  is  followed  by 
the  specific  results  in  all  their  intensity.  The  blo«xl  after  death  teems  with 
microljcs  (most  commonly  the  staj>hylococcus  pyogenes  albus),  and  if  inocu- 
lated into  another  animal  produces  the  same  specific  train  of  symptoms  as 
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were  observed  in  the  first  sulyett.     When  onoc  established,  the  tendet* 
of  scptitwmia  is  towards  death  :  there  is  a  gradual  and  progressive  incrc*'^'-" 
of  all  the  symptoms,  without  any  iniproveincut,  such  as  is  seen  weasioni*'*-'  • 
iu  saprsemia  atter  the  smiroe  of  the  poison  in  the  wound  is  removed. 

Two  forms  of  septitwmia,  the  acute  ami   the  chronic,  are  rect>gniK 
The  acute  form  is  probably  ctmipliaitcd  l)y  the  I'oexisteiic-c  of  the  sapneit 
condition.     The  symptoms  therefore  vary  with  the  nature  of  the  atta« 
Oi-dinarily  in  the  acute  form  they  are  those  of  sapncmia.     The  won 
shows  some  evidence  of  inflammation, — is  hot,  painful,  and   contains 
small  amount  of  pus.     The  attack  is  usually  preceded  by  a  distinct  ri 
followed  by  rapid  incrciiso  in  teni|>eraturc;  there  are  nausea,  thirst,  heai 
ache,  watoliful,  anxious  delirium,  il-eble,  frerpient  pulse,  rapid ly-altcrnatii 
temjK'rature,  and  marked  loss  uf  strength.     The  urine  is  scanty  and  albi 
minous,  and  the  bowels  are  greatly  ixlaxcd.     Coliajyse  followed  by  coi 
precedes  death,  which  occurs  from  the  fourth  to  the  seventh  day.     In  tl 
chronic  form  the  symptoms  are  milder,  and  the  disesjse  runs  a  more  pn 
tiscted  though  rarely  less  fiital  course,  st>mctime8  lasting  for  three  weel 
the  skin  in  the  niejui  time  Ijeing  covered  by  petechial  spots,  or  by  an  eniptior 
resembling  that  of  scarlet  fever.    Pneumonia,  bronchitis,  or  pericarditis  ma} 
hasten  the  fatal  result. 

The  morljid  changes  are  similar  to  those  seen  after  sa]irTemia  :  the  serou« 
cavities  contain  bloo<)y  scrum  ;  the  liver,  spleen,  and  lungs  are  congcste 
and  softened ;  the  blootl  is  almost  diffluent  and  contains  micro-orgaDismi 
(staphylococcus  pyogenes  albus)  iu  abundance,  but  abscesses  are  extremely 
rare. 

Treatment. — The  wound  should  be  drained  and  disinfected  as  advised 
in  sapnemia,  in  the  hope  of  preventing  further  infection.  Beyond  this 
the  general  treatment  consists  in  supjwrting  the  strength  by  nutritious 
food,  raoilerate  stimulation,  and  full  <l(ises  of  cjuinine.  Sulphunius  acid, 
hyposulphite  of  sodium,  and  salicylic  acid  are  worthy  of  trial ;  but  the 
trejitment  is  generally  very  unsatisfactory. 

Py.emia. — This  term  is  applied  to  a  jjatlwlc^ical  condition  which, 
though  intimately  related  to  sapnemia  and  septiewmia,  differs  from  lioth  of 
them  in  the  clinical  fact  that  during  its  pi-ogress  seeoiKhnrj'  or  metastatic 
abs<'esse8  form  in  various  ]K)rtions  of  the  body,  and  that  fever  of  an  inter- 
mittent diaracter  is  commonly  present.  Occurring  only  while  the  suppu- 
rative and  puti-efiu-tive  proet'sses  exist  in  some  jKirt  of  the  luxly,  it  evidently 
defwuds  upttn  contann'nation  of  the  blood  by  some  materies  morbi  present 
in  the  suppumting  part,  most  probably  by  the  micro-orgauisras  of  suppura- 
tion, and  possibly  with  other  forms  of  microbic  infection.  The  no.xiotis 
element  probably  gains  access  to  the  blood  through  the  medium  of  a  sup- 
purating surface,  by  first  infecting  tlie  minute  clots  or  thromiwises  which  are 
80  abundant  in  the  capillaries  at  the  surfaoe  of  a  wound,  and  which  under 
the  influence  of  the  microbes  of  suppuration  do  not  organize,  but  break 
duwu  in  minute  semi-purulent  fragments,  and,  m  the  form  of   infected 
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^raboH,  are  disseminated  to  every  }>art  of  the  body  by  the  l)lo«l-strpam. 

Tiiey  are  tinally  arrested  in  the  smallest  vessels  or  capillaries,  where  they 

<ause  hemorrhagic  infarctions  or  localized  necroses  and  become  the  foci 

:£ijr  new  septic  inflamtnatory  processes,  ending  in  the  f'onnatioii  of  abscesses. 

livery   organ  in  the  body — the  lungs,  liver,  spleen,  Bcrutis  cavities,  joints, 

sao<]  connective  tissues — may  thus  become  the  seat  of  fresh  purulent  colleo 

-Ciuns.      The  pus  from  such  metastatic  abscesses  contains  the  same  forms  of 

micro-organism  as  are  present  in  the  wound  or  other  souire  of  infection. 

moeeubach  (quoted  by  Senn}  has  detwted  sti-eptoccKxrus  jn'ogencs  and  occa- 

^onally  8taphykK-(x«i  in  the  pus  and  in  the  blood  of  pyjcniic  jmtients. 

]Eosa>er,  of  St.  Petersburg,  has  made  similar  observations,  and  Scliiiller  has 

^>und  streptococci  in  metastatic  abscesses  in  the  joints  in  cases  of  puerpend 

pyseniia. 

Infection  may  occur  at  any  time  in  any  septic  (and  suppurating)  wound, 

f;lioU);;h  most  geneniliy  met  witli  in  wounds  or  other  injuries  which  impli- 

430te  the  medulkof  bone  or  in  which  blood-vessels  (veins)  are  punctured  by 

l>ony  Bpicula.     Pyremic  inva.sion  may  or  may  not  Ik*  precpde<l  by  a  brief 

■n^riod  of  feverish ness ;  but  its  onset  is  usually  atniounctKl  by  a  severe  rigor, 

cjuickly  followed  by  a  marked  rise  in  bodily  heat,— 103°  to  108°  F.     The 

y^gore  recur  at  irregidar  intervals,  and  the  temperature  undei^oes  wide 

^xid  abrupt  variations,  rising  ()r  falling  five  or  six  degrees  in  a  few  hours. 

I'lie  wound  assiunes  an  unhealthy  aiTpcaranw,  its  edges  are  cedcniatous,  the 

^rr-anulations  liecome  pale  and  shrivellcil,  and  the  discharge  is  offensive. 

The  pulse  soon  becomes  frequent  and  feel)le,  the  tongue  is  red,  dry,  and 

glazed,  and  the  teeth  are  covereil  with  sordcs ;  the  skin  is  icteric,  bathed 

in  clammy  ])erspiration,  and  exhales  a  sweetish,  sickening  odor ;  respiration 

IS    Imrried,  trenudous,  and  irregular,  and  a  |>e<'nliar  wat<'hful  delirium  is 

priescnt.     At  about  the  end  of  the  first  week  of  illness,  purulent  (metastatic) 

collections  appear  in  different  parts  of  the  body,  unpreceded  by  the  usual 

il  evidences  of  phlegmninuis  inflanimutiou.     A  slight  degree  of  reilncss 

Eand  swelling  apiKsirs  in  the  skin,  or  a  joint  l)ecomes  disteudeti  by  etJ'usion ; 

•  rapid  formation  of  pus  follows,  and  the  resulting  embolic  abscess,  when 

**t>onetl,  discharges  a  quantity  of  dirty,  griunous   pus,  loaded  with  dfliris 

*->f    broken-down    connective  tissue,  and  swarming  with  micro-organisms. 

*-*>w,  muttering  delirium   takes  the  plat-e  of  the  previous  vigilant  form, 

l*loody  discharges  occur  from  the  bowels,  extensive  bed-»5i*cs  or  sloughs 

^«>rm  wherever  there  is  pressure,  the  body  wa.<tcs  with  fcarfid   rapi<lity,  and 

*-be  iwtient  dies  of  exhaustion  by  the  end  of  i\w  second  or  the  early  part  of 

^lie  third  week. 

Pathology. — The  chief  pfwt-mortem  appearances  are  purideut  collec- 
tions or  emUdic  aliscesses  disseminatctl  throughout  various  portions  of  the 
Vxidy, — in  the  joints,  in  the  serous  cavities,  and  in  any  or  all  of  the  vis<'cra, 
— petechial  spots  l)cncath  the  skin  and  serous  membranes,  disiii(cgrntioii  of 
tjje  i»l(M)d,  and  a  marked  tendency  to  early  and  rapid  dL-comjwsition. 

Treatment. — Pyjemia  is  a  malignant  se[)sis,  and,  in  acute  eases,  all  its 
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processes  tend  to  a  fatal  result  The  treatment  must  therefore  be  dirtcted 
to  prevention  rather  than  to  onre.  Pure  air,  proper  hygienic  conditions, 
and  a  rigidly  antiseptic  treatment  of  the  wound  consequently  become  im- 
portant propliy lactic  measures.  When  the  disease  is  fairly  establishol, 
little  can  be  done  to  counteract  the  lethal  tendency.  The  treatment  mnst 
be  supporting  and  stimulating  throughout.  If,  liovvever,  the  disease  is 
recognized  early,  it  will  generally  be  j>roper  to  precede  the  adoption  of  tlic 
sujipurting  ti"eatmeut  by  a  mcalerately  active  mercurial  catharsis  by  full  and 
rcpeatc<l  doses  of  calomel.  Used  early  and  given  in  jwsitive  doses,  so  as 
not  only  to  purge,  but  also  to  deplete  mildly,  this  measure  in  my  hands  lias 
seemwl  to  control  dangerous  symptoms  and  to  avert  morbid  processes  which 
tlircatcucd  to  be  very  destructive.  If  possible,  the  wound  should  be  ron- 
derwl  itsi'ptic  by  the  plentiful  use  of  detergents;  free  escajH?  must  be  pro 
vided  for  future  effusions,  and  its  surfaces  must  be  protected  from  furtlier 
infection.  Abscesses,  whether  involving  the  joints  or  other  aix't>ssible  por- 
tions of  the  Ixxly,  should  be  oiKued,  drained,  and  treated  autiseptically  as 
800U  as  detected.  No  possible  good  can  arise  from  the  presence  of  the 
retained  pus,  and  unless  sjK'edily  evacuated  it  has  a  marked  tendency  to 
burivw  Avidely  bencatli  the  fascia  and  along  the  intermuscular  planes,  and 
thus  ailds  to  the  constitutional  distress.  When  a  joint  is  involved,  it  should 
be  freely  opcu«l  on  both  sides,  drainage-tulxjs  should  be  inserted,  and  the 
limb  reudercd  immovable  by  a  fixetl  dressing.  Internally,  quinine  in  full 
doses,  with  sulphurous  acid,  salicylic  acid,  and  tlie  hyposulphites  of  sodium 
and  lime,  is  worthy  of  trial.  Nutritious  broths,  milk,  and  wine  are  indis- 
pensable. The  patient  must  be  kept  alive  as  long  as  jwsaible,  in  the  hope 
tliat  he  may  survive  the  activity  of  the  attack  and  eventually  eliminate  the 
poison. 
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ANilSTHETICS  AND  ANAESTHESIA. 


Bt  OSCAR  H.  ALLIS,  M.D. 


The  Urms  "  anicsthetics"  and  "  anaesthesia"  are  both  from  the  Greek  a, 
privative,  and  aiaOdyniMt^  "  to  feci."  The  former  has  reference  to  the  ageut 
tliat  deprives  of  feeling,  the  latter  to  the  condition  of  the  patient  or  animal 
>»r»dcr  tlie  influence  of  such  agent.  It  is  phiin  that  the  subject  has  a  wide 
■^iige  and  includes  all  agents  tliat  liave  either  a  local  or  a  constitutional 
"*«esthetic  effect.  The  present  article  will  lae  restricted  to  the  consideration 
•*'*  ether  and  chloroform  and  their  employment  for  the  relief  of  puiu  in 
**Jrgiral  operations. 

Bther. — la  the  year  1540,  Valerius  Conlus  described  the  method  of 
'rtakiug  ether.  I  have  seen  no  mention  of  the  discoverer.  It  is  thought 
''»sw  the  drug  was  known  to  liaymond  Lully  two  centuries  earlier.  In 
'''^0,  Fnjbcnius  first  brought  it  prominently  before  the  medical  and  scien- 
^fic  world  and  ga\'e  to  it  the  name  of  ether.  In  179o,  Richanl  Pearson 
•"fi ployed  the  vajKir  of  ether  in  allaying  pulmonary  distress.  In  1799,  Sir 
'riiini)hry  Davy,  writing  of  nitrous  oxide,  said,  "it  will  iinthably  be  used 
^•th  advantage  during  surgical  ojM'rations  in  which  no  great  effusion  of 
ul«j«)d  takes  jihiee."  In  1818,  Faraday  published  a  brief  notice  of  it,  in 
^Hich  he  alluded  to  its  annssthctic  effect,  but  with  a  caution,  that  was  uo 
Ocmbt  accepted  and  pnimulgatetl  in  medical  schools. 

The  knowledge  of  the  fact  that  physicians  had  recommended  it  for  a 
longtime  for  spasmwlic  pulmonary  affections,  no  doubt  1«1  drug  clerks  to 
^miliarize  themselves  with  its  effects,  and,  strange  to  say,  just  prior  to  its 
"lore  general  intnxluction  it  was  pureliiL'^ed  and  inhaleil  by  riotous  yo>ith 
for  its  exhilarating  effects.  Being  familiar  witli  this  fact,  and  knowing  that 
*  legro  boy  had  recovered  from  an  hour  of  deep  sleep  and  total  unconscious- 
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*  Many  diseasoi  are  almost  peculiar  to  inruticy  and  early  childhoiDd,  and  when  they 

"'cur  In  adult  life  the  expcrlenee  derived  frtitii   their  study  in  chiUhnod  is  turned  to  the 

•"■"■sntape  of  the  adulL    In  rejaiard  to  anfeslhetirs  the  reverse  olitainn.     Whiit  we  Icnow  of 

">*>»  clinical  effect*  und  dan^'m  \t  derived  chiefly  from  their  employment  in  sdiilt  life. 

W  'We  coniparG  the  surnicjil  maladies  and  Residents  of  childhood  with  lho.4e  yf  adult  life, 

■*  "hull  find  that  the  demand  for  Bnirsthetic*  in  the  lutter  is  much  more  fri'([uent  than  in 

li"  former.     In  the  limited  jpace  nllottixl  this  subject,  I  shnll  treat  first  of  mutters  of  gen- 

^  interat,  adding  ttnm  time  to  time  that  which  is  pet-uliar  to  infancy  and  childhood. 
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XXD  AM.ESTHESIA. 

^  Tt  Fi—^rf Georgia,  turned  bis  knowledge  of  the 
bf  administering  it  to  a  patient  for 
B  the  neck.     Success  was  completi',  so 
le  the  drug  for  the  same  pur[H>«? 
in  1842,  and  had  Dr.  Long  rwiliz«l 
given  it  to  the  world  bis  name  would  bav^H 
sbable  names.'  " 

Wells,  a  Hartford  dentist,  was  present  at  a 
^  Ab  rfeeis  of  laugliing-ga.s  upon  persons  to  whom  tl 
its  benumbing  ctlt'ct,  lie  on  the  followin 
lecturer,  to  administer  it  to  him  while  he  I 
done,  and  Mr.  Wells,  having  felt  no  pain 
►  tk  advantage  of  his  jwtients.     Having  satisfie 
liBtistrT,  he  believetl  tliaJ  its  appliwition  wukl 
tffeed  to  give  a  praetieal  domoiustration  before  I 
During  tlic  e.xtraction  of  a  tooth  the  patie 
ng  consciousness  he  coufeased  that  he  had  i 
Tht  nsnit  must  have  been  extremely  mortifying  to  \fi^ 
fim  tfast  moment  to  have  lost  couiidenoc  in  the  entire' 


Wells  had,  however,  its  good  effect,  for  a  ntndent  ( 
ng  doubt  relating  the  experiments  of  bis  precepts 
,■  distinguished  cheuiist,  was  induced  by  a  suggcstia 
ikr  tmls  with  ether.     Full  of  ardor,  he  weut  home 
wk  aooo  after  extracted  a  tootli  from  a  {latient  under  iii 
IMi  of  October,  1846,  Morton  etherized  a  patient 
kOoRnl  Hospital,  frt»m  whom  Dr.  J.  C.  Warren  reraovB 
of  the  neck.     Thus  was  given  to  the  world  the  fin 
of  the  value  of  ether  as  an  anaesthetic  in  snr<rcn'. 
k  ««l  £an>vercd  in   1831   by  Samuel  (iulbrie,  of  Suckitt'iil 
,  XrvTvfriw     lo  1834  its  chemical  formula,  from  which  it  derive 
le  of /onnyl, — was  made  known.     Its  value  in 


rocoguized  by  Prof.  Ives,  of  New  Haven,  who  em- 
^|m4  i^  («■  1SS3)  ior  the  relief  of  pulmonary  s)iasm.  Its  antesthetii 
^P^mmmmhIs  ^ini^  (in^  pointed  out  by  Flnurcus;  and  when  the  nei 
^f^l^MHft  _V— liiiin  discovery  reached  Europe,  J.  Y.  Simpson,  at  the  siig 
,  wC  WaMw^  took  op  the  clinical  study  of  chloroform,  and,  carefuU] 
■  iif  «Civt  IB  fifty  cases,  gave  his  nvsuhs  to  tiie  world.    Thus  Simpeoa 

rrs  be  aasociated  with  cblurofurm,  as  Morton's  with  ether. 

JU  ife  4MAm<  tliore  bade  fair  to  be  a  decidi^^l  rivalry  between  tiie  t>vu 
fWd^MBMw    BBWywB  aiuqgeons  early  adopted  chloroform,  and  still  adhere 
1»  ^  ^  ^V^  ^  ^^  hundnnls  of  sudden  tlentlis  that   have   frtllowvtl  its 
Ether,  first  intrtxlue«l  in  Boston,  has  never  had  a  rival  in 
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th&t  city,  and,  with  the  exception  of  Prof.  Gross,  the  prominent  surgeons  of 
Philadelphia  and  New  York  have  always  maiiitaitic^l  a  niarkfd  preference 
for  ether.     In  the  South  and  West  there  always  has  been  a  decided  prefer- 
ence for  chloroform,  and  such  was  also  the  case  in  the  armies  during  the 
late  war.     During  the  last  ten  or  fifteen  years  of  his  life  Prof.  Groas  relied 
principally  upon  ether,  and  now  in  all  the  medical  schools  and  hospitals  of 
rbis  city  chloroform  is  rarely  administered. 
^  ^        My  experience  with  aniesthetics  Ik^ii  with  my  appointment  as  interne 
Pl)^  the  Philadelphia  Hospital.     On  completing  my  service  I  was  placed  ou 
tli«  clinical  staH'  of  JcH'erson  Medical  College  and  given  in  charge  of  the 
diloroform.    At  the  tin»e  of  wliicli  I  write,  the  surgittil  clinics  were  divided 
between  S.  D.  Gross,  Professor  of  Surgery,  and  Joseph  Panc<3ast,  PiX)fe{*sor 
of  Anatomy.     The  former  almost  invariably  cmpIoyc<l  cliloroform,  the 
latter  ether :  thus  the  students  had  an  opportunity  during  their  course  of 
study  of  watching  the  crtivts  of  the  (wo  agents  njmn  liundre^ls  of  ca.ses. 

Of  all  the  circumstances  under  which  an  aniesthetic  may  be  administered, 
■3«>ne  is  more  tr%-ing  than  a  public  clinic, — trying  to  the  one  to  whom  it  is 
I  ^uJniinistered,  and  trj'ing  to  him  who  administers  it.  The  former  is  dcnie<i 
tlie  advantage  of  a  quiet  room  with  ail  undue  excitement  removed ;  the 
latt«r  is  expected  as  if  by  mjigic  to  have  his  {mtieiit  fully  aniesthctizcd  the 
»>aotnent  the  operator  is  i-ctuly.  Embarrassing  delays  frequently  occur,  and 
I   "'w^hen  these  are  met  by  reckless  haste  dangerous  symptoms  often  arise. 

I  often  wondered  during  my  student  days,  and  for  years  afterwards, 
I   "^^liy  Prof.  Gross  employed  a  drug  that  v\-as  manifestly  so  dangerous, — for 
naany  hair-breadth  escapes  from  death  were  witnessed  by  every  medical 
<^1*88, — and  only  recently  have  I  struck,  as  I  think,  upon  the  tnie  solution 
of  the  mysteiy.     In  "The  Principles  of  Surgery"  Prof  Gross  says,  "I 
«ave  never  seen  alarming  symptoms  but  in  three  i-ases."     Alarming  symj>- 
toms  seldom  occurred  in  his  private  surgical  practice, — at  least  I  never  saw 
"»in  exhibit  alarm  in  a  private  case.    This  was  my  own  experience,  and  it  is 
^*»i»firnied  by  others  who  assisted  him  for  years.    Prof  Gross  was  a  teacher. 
He  knew  that  the  only  safety  in  administering  chloroform  was  in  vigilance, 
***<J  to  impress  this  upon  his  class  he  took  advantage  of  and  magnifietl  every 
"Zoning  danger. 

On  retiring  from  the  coll(^  Ber\nce  I  made  a  comparative  clinical  study 

'*»   iJiloroform  and  ether.    Procuring  a  small  gniduatc<l  bottle  with  dropper, 

^     ffHiud  tliat  constitutional  effects  could  usually  be  obtainwl  with  tv\X'nty 

"'^ipsof  chloroform,  and  artificial  sleep  witli  thirty.     To  secure  tlie  value 

'»r  every  drop,  I  used  a  small  tin  funnel,  which  conveyed  the  chloroform 

"I>on  a  diaphragm  of  muslin,  from  which  it  was  instantly  lilH-rjitol  ;  but 

^'•en  I  attempted  to  prothice  aniesthcsia  with  this  contrivance  and  ether,  I 

"''led  utterly.    Patients  would  say,  "  Pour  it  on  faster,"  and  when  inhaling 

'*  myself  I  found  tliat  I   made  no  progress.     I  thus  learned,  what  ampler 

'^XiK'rience  has  confirmed,  that  to  pnxluce  aniesthcsia  quickly  with  ether  a 

iiTge  amount  of  ether  vapor  must  be  rapidly  liljerated.     A  sponge  permits 
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of  a  large  surface  lor  the  evolution  of  ether,  and  could  not  be  improi 
upon  were  it  not  that  oiauy  of  ita  loculi  or  cells  are  bo  small  that  the  t 
dency  is  to  keep  the  ether  in  its  fluid  state.     To  obviate  this,  1  paseei 
bandage  about  three  iuches  wide  baek  and  forth  between  the  wires  fi 
fraiue,  and  thus  gained  a  large  surface  u|>on  which  a  stratum  o^H 
would  be  in  euntact  with  the  air.     I  add  below  a  description  of  the  3I| 
nieut  whieli  I  presented  to  the  medical  profeseiou  iu  an  article  publiahM 
the  PhiUiddphia  Medical  Tima*,  October  14,  1874.     I  had  no  idea  that 
inhaler  would  ever  come  into  general  use,  and  I  merely  intr<xlut«d  it 
that  time  to  illustrate  better  the  proper  method  of  administering  ether, 
very  great  popularity  is  my  only  excuse  for  introducing  both  it  and 
rules  I  then  formulated  for  its  use. 

Dfserijtiivn  of  the  In/iater. — It  ctmsists  (Fig.  1)  of  b  mptallic  frame,  sufficiently  U 
U>  cover  the  luwer  |>art  of  thu  fucc.  The  burs  are  iit>urly  a  quarter  of  un  inch  broud,  leai 
a  quarter  of  an  inch  between  each  and  its  fellow.     The  »pao«a  ore  made  by  a  punch,  wl 


rpmnvps  R  section  fWjm  a  solid  sheet  of  metnl.  It  will  thu=  be  seen  that  there  can  it 
danger  of  the  bars  giving  way,  ag  they  would  were  they  soldered  upon  a  band. 

Upon  the  left  a  bandaffo  will  lie  wen  pa-ised  to  and  fro  from  bar  to  bar.  diTidillK  I 
instrument  into  parallel  sections.  This  will  be  better  understood  fay  comparing  Fig.  I  W 
Fig.  2. 

The  instniment  is  then  completed  by  cncjisinp  in  a  leather  hood  (Fig.  2V  1  do  I 
think  the  hood  is  any  advantage,  and  much  prefer  a  folded  newspaper  constructed  to  It 
it*  place.     Alter  using,  the  hood  should  inruriably  be  removed. 
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The  adTaotages  of  this  mode  of  construction  are, — 

I«L  It  givet  the  patient  (Fig.  2)  the  frceat  access  of  nir.  It  is  a  mistake  to  think  that 
Air  n>u«t  be  excluded.  All  that  a  necessary  is  that  tJus  air  s/uAild  be  gaturated  with  the  eajjor 
of  riher. 

2d.  It  affords  a  series  of  thin  surfaces  upon  which  the  other  can  be  poured,  and  from 
Tirbicti  it  will  almost  instantly  evaporate.     In  tbi^  respect  it  dittera  from  the  sponge,  which 

PlO.  2. 


'^^Mlns  the  ether  in  a  fluid  state  much  longer.    Should  the  bandage  become  soiled,  a  new  one 
*■*»  lie  imertod  in  a  few  minutes. 

8d.  By  leaving  the  instrument  open  at  the  top  the  supply  ciin  be  kept  up  constantly, 
'■    <Je*ired  ;  and,  os  ether  rapor  is  heavier  than  air,  there  is  no  loss  by  not  covering  it.     The 
P  should  never  be  covered. 

Mode  of  tulnfi  the  Inhiiler. — 1st.  Plnee  n  towel  l)enpntb  the  chin  of  the  patient,  as  expe- 
'^^Qce  has  taught  that  a  towel  should  always  he  within  reiuh  in  iidniini.''tii'riiig  aniesthetics. 
2d.  Place  the  instrument  over  the  face,  covering  the  nose  nnd  chin,  and  let  the  patient 
"""^the  throuirh  it  before  any  ether  is  npjilied.     Thi.-*  will  convince  him  that  he  is  not  to  b« 
^"pTived  of  air. 

8d.  Begin  with,  literally,  a  few  drops  of  ether:  this  will  not  irritate  the  larynx.  Add, 
*<*  •  few  seconds,  a  few  drops  more,  and  as  soon  as  the  patient  is  tolerant  of  the  vapor 
'Ocrwue  it  gradually  to  iU  ftiUest  effect. 

4tb.  >Vhen  the  patient  is  I\i11t  influenced,  it  is  well  to  add  a  few  drop*  at  short  inter- 
^'•Is,  and  thus  keep  up  a  gradual  nnspsthctir  effect 

The  Admntnges  of  the  tnhnUr. — l«t.  It  jin'sents  a  large  surface  for  the  liberation  of  ether 
^•por.  The  partitions  arc  made  of  lliin  bandage,  and  the  air  coming  to  lH>lh  sides  of  each 
^J'er»et»  the  ether  vupnr  free  nmre  mpidly  than  is  p<>*«ible  in  the  use  of  a  tfiwel  or  sponge. 
2d.  It  is  open  at  the  t<ip.  and  the  ether  can  be  oddcKl  mnntnntli/,  if  de»ired,  and  in  .»mnll 
lUAntilies  without  rt-moving  from  the  fnce.  The  s|iongc  and  towel  >Kith  rf<|uire  pfmoviil, 
•od  the  ether  h  uiiunlly  po\ir<Hl  on  them  in  quantities. 

3d.  The  ether  vnfmr  fulls  by  its  weight,  as  it  is  heavier  than  the  air;  and  as  the  instni- 
*t»nt  fits  the  face  the  pnlient  gets  the  ftiU  advantage  of  it, 

4th.  It  dfies  not  cover  the  patient's  eyes, — does  not  terrify*  him,  and  he  often  passes 
*U>dvr  it!  influence  without  a  struggle. 
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6th.  By  its  proper  use  the  iBrrngeal  irritntion  may  be  wholly  aroided,  the  uaith«(ic 
effect  will  be  aa  ensih"  trained  a»  ia  piissible  with  the  Hse  of  ether,  there  will  he  ■  gnx 
economy  of  ether,  and  great  comfort  will  be  secured  to  the  patient.' 

With  this  1  could  in  the  average  case  produce  aueeetkesia  in  from  five 
to  ten  minutes,  but  it  retjuired  from  ten  to  twelve  times  as  much  ether  Id 
bulk  as  of  ciiloroforni.  It  will  l>o  notiiHKl  tliat  I  did  not  employ  any  a[>|ia- 
ratus  by  whicli  I  coiikl  nicxsurc  al»si>liitely  t!ic  quantity  of  the  antesthi'tic 
inhaled,  or  graduate  its  strength.  Still,  allowing  for  waste,  I  found  that 
I  ei>uld  awotnplijrh  full  and  fompletc  ana'stlicsia  with  as  small  a  relative 
quantity  as  wjis  claimed  iVtr  scientific  inhalers,  and  as  6iXK>diIy.  The  full 
efi'ect  of  chloroform  could  often  be  gained  in  from  three  to  six  rainutee, 
and  usuall_v  with  less  than  a  drachm,  and  nothing  better  than  a  siajrlo 
layer  of  a  towel  or  napkin  could  Ijc  desired.  With  ether  the  chief  diffi- 
culty was  to  produce  ether  vajKir  rapidly  eiiongh,  and  I  occasionally  found 
tases  whicii  the  most  concentraled  vajKir  would  but  i)artially  antesthetize. 

Every  surgeon  has  been  annoyed  by  the  tardy  elTects  of  ether,  and 
would  have  abandoned  it  for  chloroform  were  the  latter  as  safe.  To  render 
chloroform  safe  and  ether  more  effective  a  great  variety  of  inhalers  have  b«ii 
inventinl  by  the  medical  profession  ;  but  it  should  ever  be  borne  in  mind 
that  safety,  the  great  dcsideiiUum,  does  not  lie  in  inhalers.  Through  (heir 
use  it  has  lx;en  found  that  only  a  five-per-cent.  admixture  of  chloroform 
with  atmosiilicric  air  can  safely  ix;  employctl,  and  yet  death  has  followed  the 
use  of  this  safe  quantity  in  a  Sno^v's  inhaler.  The  pertinent  querj-  is,  if  « 
five-per-cent.  admixture  will  pnxluee  such  profound  antesthesia  as  to  penuit 
of  a  «i[>ital  <i))cration  without  reflex  manifestations,  will  not  the  thonghtlt« 
continuance  of  the  vajwr  produce  coma  and  drath '."  It  is  passible  with 
the  use  of  a  .scientific  inhaler  to  know  just  how  much  of  the  annesthetic  has 
been  taken,  hut  no  instrument  has  ever  yet  been  contrived  to  measure  the 
effect  ujwn  the  jwticnt. 

When  chloroform  is  administered  on  a  towel,  the  latter  is  usually  folded 
into  eight  layers.  Some  teach  that  "  it  is  not  necessary  to  begin  with  more 
than  a  drachm,"  while  others  reiH^mnicnd  enough  to  moisten  the  towel  for  a 
space  about  the  size  of  the  palm,  tlic  |)rcfisi'  (juaiitity  useil  l)eing  a  niatti'f 
of  no  oonsequence  whatever.  I  low  such  instructions  are  consistent  with 
safety  I  do  not  uuderstand.  In  all  sncli  administrations  there  is  a  noodh* 
waste  if  the  towel  is  held  at  a  distance  from  the  face,  and  a  criminal  rwk- 
lessuess  if  it  is  held  close  to  the  face.  Instead  of  taking  a  folded  towel,  I 
take  but  a  single  layer,  and  then  if  I  dro]>  on  more  than  is  necessarj'  it  is 
pronijitly  dissiiKitctl.  \\'ith  a  single  layer  there  can  be  no  retention  of  tlw 
anaesthetic,  and  hence  it  must  Iw  const.intly  renewed.     I  do  not  think  I  lUii 

'  Dr.  Oeorpe  R.  Fowler  puWi.shed  in  The  Medical  Record,  .July  2,  1887,  the  dwcription 
of  an  inntrument  to  which  he  hiis  given  the  name  of  '■  A  Folding  Allis's  Ether  InhaVr.' 
It  it  Cfmsitnictcd  on  the  principle  of  Fig.  1,  but  is  square  instead  of  oval.  When  pacJced  ft* 
tninsportAtion  it  is  nearly  flat.     Space  will  not  permit  of  an  illustration. 

'  Holmes  and  Hulke,  vol.  iii.  p.  698. 


AXJE8THETKS  AND  ANJESTHE8IA. 


919 


over-confident  when  I  state  that  one  thoiisaml  ailminfstrations  of  d)li)rofi>rm, 
without  distinction  as  to  age  or  sex,  could  he  arconipliiihwl  with  U-ss  than 
one  thousand  draclimsi  of  the  drug,  and  in  cadi   instance  a  degree  of  aiia'8- 
tliesia  be  obtained  sufficient  ftjr  the  inception  of  the  gravest  surgical  under- 
taking.    A  few  large,  powcrfid  adults  might  re<[uirc  more  than  a  dracliiii, 
but  ju  the  majority  of  men   and  women  and  iuvarialdy   in   children  the 
amount  would  l>e  less.     When  I  administer  chloroform  and  acotmiplish  the 
desired  effect  in  four  minutes,  when  I  cdiisidcr  that  in  tliis  time  there  have 
probably  been  but  sixty  full  respirations  autl  that  I  have  used   but  si.\ty 
minims  of  chloroform,  then  it  is  that  I  realize  the  value  of  a  minim  of  the 
agent ;  and  I  cannot  but  dread  the  dissemination  of  a  doctrine  that  would 
dispel  all  fears  of  its  fleadiv  arti<in.     Scores  of  witnesses  have  de<'lare<l  that 
<lc>ath  oecurre<l  aAer  a  fresh  supply  of  cldoroform  wiia  put  njxni  the  towel, 
and,  for  one,  I  do  not  doubt  that  in  persons  fully  amesthetized  a  single  deep 
insipiration  from  a  satunitt^l  towt'l  has  pnxlneetl  death,  since  a  single  minim 
J>rx)|)erly  administerttl  has  definite  ana?sthetie  value. 

I  have  but  little  to  say  in  regard  to  the  administration  of  ether.  In 
most  eases  then>  will  Ix"  no  difficulty  in  administering  it  upon  a  fuldctl  or 
funnel-shaped  towel  or  sponge.  Unlike  ehloroform,  the  ether  should  bo 
sprinkled  on  freely,  but,  as  with  chloroform,  it  is  better  to  sprinkle  it  on  at 
short  intervals  than  to  saturate  the  towel.  If  the  administrator  watches  his 
opportunity  he  ran  spriidcle  on  fresh  ether  in  the  interval  bt^tween  expira- 
tion and  inspiration,  and  thus  not  lose  a  single  inhalation.  In  Sfinie  in- 
Dces  the  vapor  is  irritating  to  the  larynx.  In  such  cases  it  is  humane, 
*0  say  the  li>ast,  and  a  saving  of  time,  to  suspend  the  administration  and 
F»orTnit  the  patient  to  take  one  or  two  deep  inhalations  of  pure  air. 

With  females  and  with   most  men  aua-sthesia  can  lie  readily  aecom- 
plishe<l  with  ether.     Hut  it  owasionally  hapiHms,  as  I   have  alrciidy  inti- 
*iiat«l,  with  children  as  well  as  with  adults,  that  ether  seems  to  have  si-jini'lv 
**iy  ansesthetic  effect.    The  difficulty  with  this  class  is,  they  do  not  breathe ; 
■•«•-,  their  lirciithing  is  so  fihallow  that  the  minimum  of  respiiTnl  air  cun- 
*st«-nt  with  comfort  is  inliaknl.     This  class  will  be  no  moir  under  its  intlu- 
^■*oc  in  ten  minutes  than  after  the  first  inhalation.     To  pnKluce  aiuesthesia 
**^    them  with  ether,  resolute,  determine<l  action  is  necessary-.     They  must 
^**  oomj)elled  to  breathe,  and  to  breathe  dee])ly.    The  towel  or  s]>ong<'  lK>ing 
•*>lly  saturatwl  with  ether,  hold  it  a  little  above  the  mouth  and  nose,  but  so 
*'i;lifly  about  the  face  that  no  air  that  is  not  saturated  with  ether  ran  be 
*»pire<l.     As  soon  as  this  is  d(me,  a  struggle  for  supremacy  will  begin,  fur 
^"uich  the  antesthetist  must  Iw  jircpanil.     With  the  struggles  c<ime  (Iwp 
*"'*pi rations,  and  often  in  a  single  minute  the  struggles  cease,  the  character- 
istic deep  respirations  of  beginning  etlicri/jition  an^  heard,  and  the  victory 
**  Complete.    As  swtn  as  the  deep  resjii  rat  ions  are  nuticetl  and  the  struggling 
abated,  the  ether  must  l>e  administered  with  more  rare.     It  is  only  to  ovcr- 
'*tne,  to  gain  the  mastery,  that  such  measures  are  at  times  requircf?,  and  as 
*0ou  as  the  master\-  is  obtained  the  further  effect  must  be  continued  as  in 
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other  cases.  It  will  lx>  askecl,  "  Is  it  safe  to  mlniinistcr  ether  ia  this  manner?] 
Is  there  do  danger  of  suffocation  ?  Have  not  persons  Ijcen  sntfocated  in  thioi 
way?"  I  answer,  I  Lave  never  witnessed  a  single  alarming  symptom,  nori 
a  single  case  in  which  following  this  struggle  for  supremacy  it  was  acecssarji 
to  discontinue  tiu;  ether  and  resort  to  efforts  at  resnsc^itation.  Ether  admia-i 
rstcrcd  in  this  way — or,  in  fact,  in  any  way — must  be  administereil  with] 
jndgraeut :  the  effect  must  be  watchtxl,  and  when  tlic  effect  is  gained,  nO| 
mutter  how,  or  how  quickly,  no  intelligent  or  watchful  administrator  will 
increase  its  influence.  , 

Some  physicians,  annoyed  by  the  frequent  delays  of  ether,  and  nnwilling| 
to  incur  tlie  i-i.sks  of  pure  chloroform,  have  thought  to  inqirove  upon  botUj 
by  mixing  them.  A  mi.\ture  of  one  part  of  chloroform  and  two  parts  of  j 
ether  was  at  one  time  extensively  usetl,  but  has  lieen  al)andone<l  as  nnsafeu 
For  my  part,  I  consider  It  far  moiv  dangerous  than  jiure  chloroform,  atiii 
the  renson  why  I  so  fear  it  is  that  it  is  rcgaitlctl  as  being  as  safe  as  cthce) 
while  it  has  five  times  tire  Intter's  ansesthetic  p4itency.  I 

In  many  cases,  and  almost  invariably  with  children,  I  begin  with  chloro-i 
form,  and,  having  gained  the  first  ansesthetic  effect,  transfer  the  patient  to. 
my  assistant,  who  administers  ether.  i 

I  Whatever  anaesthetic  is  employed,  as  soon  as  the  requisite  d^ree  oCJ 
ana-sthesia  is  obtaintKl,  tlie  effect  sliould  not  Ik?  increased,  but  should  bi 
steadily  maintained  by  a  constant  supj>ly  of  the  minianmi  qirantity  poM 
sible.  To  establish  and  maintain  complete  anaesthesia — neither  carrv'ing 
tlie  (laticnt  beyond  tlic  limit  of  safety  nor  suffering  liim  to  return  to  partia) 
consciousness — is  an  accorai)ltslunent  worthy  the  ambition  of  eveiy  prao* 
titiouer  of  medicine  and  sui'gery.  i 

In  the  administration  of  anajsthetics  to  children  the  same  series  off 
phenomena  are  nottwd  tliat  occur  in  adults.  The  majority  of  childreii 
cry  and  struggle  after  tlie  first  few  seconds,  and,  as  this  is  attended  with) 
deep  and  rapid  inspirations,  the  ansesthetic  effect  is,  as  a  rule,  rapidly  ul>4 
tained.  The  struggling  inii)eratively  demands  a  strong  and  res<jlute  assist-j 
ant,  one  who  is  familiar  witli  the  cffci'ts  of  the  agent  and  whtjso  sym[tathiea 
are  not  a  matter  of  sentiment.  In  many  instances  the  aniestiictic  irritatca 
the  bronchial  mucous  membrane.  Mucus  is  poured  out  rapidly  and  id 
large  qiiantitiis  throughout  the  entire  broudiial  tract,  and  otleu  to  a  di*H 
tressing  d^ree,  respiration  is  embarvassetl  and  aocomj»auiod  with  lai^a 
moist  rftles,  tlie  lijis  Ikwuic  livi<l,  tlie  face  is  eyanosed,  and  all  the  signs  of 
non-oxygenation  of  tJie  btocKl  are  present.  Under  these  circnmstanccaj 
tlie  only  relief  the  little  sufferer  obtains  is  from  incessant  8j)asraodio  coughs 
ing.  To  wi(li<lraw  the  ansesthetic  entirely  in  surh  cases  while  a  j«iinfiil, 
surgical  o|>cration  is  in  progress  is  manifestly  undesirable,  but  prudcnt'C; 
will  hold  the  aniosthetic  effect  on  the  confines  of  consciousness.  I  hav^ 
often  witnessed  this  condition,  and  believe  it  to  be  a  more  frequent  aocom-. 
jianiment  of  ether  than  of  chloroform.  I  have  never  witnessed  any  scrioua, 
results  from  this  condition. 


r 


A>\?!STHETIC8  AND  ANESTHESIA. 


921 


AlUioiigli  I  liave  stated  that  the  majority  of  children  resint  the  admin- 
istration of  auiEsthi'tics,  my  own  t'X]xTience  is  that  tlie  opiwsition  to  other 
i.s  much  more  dwided  than  to  ciilorofuriu.     lu  casve  where  I   have  been 
r'^e<]uired  to  complete  u  painful  tsnrfiitul  procedure,  I  have  had  the  little 
|>aBtient  plead  for  ehloroform,  espeeially  if  it  lias  ouw  exfR-rieneed  its  effects. 
T'lic  question  often  arises,  can  a  (K-rson  be  pnt  under  the  influence  of  an 
a.<nje6thetic  during  sleep  ?     I  ctuiuot  apeak  from  experience  with  ether,  or  in 
tUfiM.  lilts,  but  I  am  jwsitive  that  eliloroform  ean  be  administered  to  a  sleeping 
&tk  il<l  without  its  waking  to  eouseiousness. 

.Although  chloroform  is  dreadal  by  the  profession  generally,  the  [xipu- 

I^h.xr  verdict  l>eing  niuuslaiightcr  when  a  dciith  occurs  from  its  .idiuinistration, 

9*.ill  my  decided  preference  in  every  (U«e,  and   esiiecially  in  chihlirn,  is  for 

tX'Sxat  antesthetic.     When  I  say  es|M?«"ially  in  cliildrvn,  I  do  not  wish  to  be 

axm^orstood  as  emlorsing  the  o(\-repeated  a^ertion  that  "you  eannot  kill  a 

c^»  ild  witli  chloroform."     The  sii|)p(>sttl   iniuiiiiiily  enjoyed  by  children   is 

n«:>f  Iwrne  out  by  statistics  or  clinical   pmctice.     Deatlis  have  oci^urrwl   in 

e^«-ly  life,  and  would  lie  more  fi-efpicnt  were  operations  as  common  in  ehikl- 

h«.»<3d  as  in  adult  life.    The  real  soiirw  of  safety  is  the  ctilori;>fi>rnitst',s  instinc- 

tix-«  caution.     I  sliall  never  Ibrget  the  mortifimtiou  I  feit,  when  in  charge 

of    the  ansesthetic  in  the  clinic  of  the  elder  Gross,  at  not  being  allowed  to 

■iministcr  to  an  iiifiiiit  that  was  about  to  be  oporattKl  upon.     In  this  in- 

8t«.iice  Dr.  F.  F.  Maury,  the  chief  clinical  assistant,  took  a  single  layer  of 

tt  txjwel  and,  cautioasly  sprinkling  on  a  few  dro])s  of  chlorofiirm,  shook  it,  to 

(?«*anl  against  excess,  and  then  held  it  tii-st  at  a  distance  from  the  infant's 

woe,  to  avoid  frightening  it,  and,  gnuluaily  bringing  the  agent  nearer  the 

*oe,  as  the  little  patient  l)ecaine  aecustomcHl  to  it,  s<x)n  obtatnLil  the  desirwl 

^9ect,     Wherein,    I  ask,  lay  the  safety  in  this  single  instanre'?  and  the 

•^B^dy  resiKHise  will   lie,   "  In   the  cautious   admiiiistmtion."      In  markixl 

**ntniat  to  this  were  tlie  haste,  precipitancy,  and  I  might  almost  sjiy  rtrk- 

**ssaea8  with  which  at  times  it  was  given  to  adults.     Only  a  few  clinics 

Prt'vious  to  the  one  meutioued,  I  was  admiiiistering  ehlomi'orin  to  a  eon- 

-■^uinptive  female  from  whom  a  tumor  wa.s  to  be  removed,  and,  as  she  came 

^'owly  under  it«  influence,  Dr.  Maury  took  the  two-pound  bottle  of  chloro- 

*^*"iii  and  daslied  on,  jHiasibly,  a  half-ounce.     The  etfect  was  dii'idi'clly  too 

StX-al,  and  but  for  tl>e  timely  and  energetic  action  of  Prof  (iross,  whose 

*l*Hck  peremption  tijok  in  the  situation,  a  fatal  issue  might  have  l)een  the 

*^^salt.     Wherein  lay  the  danger  in  this  case?     Certainly  not  ia  the  chloro- 

**>tu,  but  in  its  maladministration. 

When,  however,  I  coiunieiMl  chloroform,  I  always  do  so  on  the  sole 

*^tidition  that  it  sJiall  be  properly  administered.     Unless  the  amesthetist 

^'1  be  made  to  i-ealize  that  each  minim  of  chloroform  has  positive  anies- 

^-uetic  value,  and  unless  lie  can  devote  his  entire  attention  to  the  wjndition 

•^f  the  patient,  he  is  unfit  to  handle  it ;  and  for  this  reason,  and  no  other,  I 

indorse  the  jK«piilar  venlict  that  ether  is  tlie  safer  ansesthetic. 

It  occasionally  happens  that  an  infant  requires  an  auiesthetic  within  a 
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few  hours  after  birth.     Clinical 


has  sbonn  that 


experience 

iilH'ration  as  a  laiiarotimiy  or  a  herniotomy  can  i>e  safely  undertaken  at  thi? 
tcutlcr  age.  I  have  never  administered  an  aniesthetic  under  these  circuin- 
stanecs,  but  sliould  not  hesitate  to  give  either  wlien  required.  Under  such 
circumstances  I  should  strongly  n'commend  the  course  of  Dr.  Maun-  alrcailv 
rt»fcrn'<l  to, — namely,  to  add  a  few  drops  of  chloroform  to  a  single  lavcrof 
a  napkin  or  handkerchief,  and  begin  the  administration  by  holding  it  first 
at  a  distance  of  six  inches  from  the  face,  and  gradually  aj>proaeh  the  fare 
as  the  first  irritating  efl'cct  passwl  oft'. 

In  incuiljranous  or  sjjjismcHlic  laryngitis  the  administration  of,  so  to 
si)eak,  an  atmosj>here  of  chloroform  has  in  my  hands  had  a  magical  effcrt. 
I  have  entered  tiie  room  and  fiiiitid  tlie  father  csuTving  his  stniggling  child, 
eyaimsed  and  gsisping  fur  breath,  and,  fidlowing  the  movements  of  the  father 
as  he  walked  about  the  room,  have  held  a  little  chloroform  above  the 
child's  face.  In  a  few  moments  the  struggling  ceases,  the  color  returns  to 
the  lips,  the  patient  becomes  quiet,  and  is  in  as  advantageous  a  conditioD 
for  an  operation  as  crjuld  be  dcsiiTtl.  I  have  heanl  surgeons,  spcakirif; 
of  the  imminent  danger  nnder  thc.<e  circumstances,  de«'lare  that  there  avil« 
no  time  to  administer  au  ausesthetic,  and  that  a  moment's  delay  would  have 
been  death.  I  do  not  wish  to  put  my  own  judgment  against  the  vx\w 
rience  of  any  surgeon,  but  I  am  strongly  of  the  opinion  that  spasm  is  an 
element  of  great  importance,  and  often  the  immediate  cause  of  death. 

In  a  neighboring  city  a  child,  while  playing  with  a  piece  of  hrokcu 
china  in  its  month,  jMLSserl  the  fragment  into  the  larynx.  Physicians  wen 
sumnuHKHl,  aiul  while  efforts  at  extraction  were  made  the  child  was  suiri>- 
cated.  The  foreign  body  lay  in  tiie  larynx,  but  did  not  completely  diiee 
it :  had  it  done  so,  tlie  child  would  have  die<l  as  suddenly  as  from  dnwu- 
ing.  As  it  was,  there  was  time  to  summon  physicians  and  time  for  fruitless 
attempts  at  extraction.  Under  such  eireumstanees,  chloroform  would  have 
made  the  laiyux  tolerant  of  the  foreign  body  until  a  surgeon  could  have 
been  obtainwl,  when  larjngotomy  might  have  rescued  the  child  frum 
imjx'uding  death. 

Anaesthetics  are  often  administere<l  in  early  childhood  with  a  view  of 
making  a  positive  diagnosis  in  hip-disease.  The  painful  nature  of  the 
affection  often  precludes  the  possibility  of  handling  the  joint,  and  hencf* 
resort  to  ether  or  chloroform.  Such  a  procetlure  for  mere  purposes  of  diag' 
nosia  I  believe  to  be  unwise  and  unsnrgical.  After  full  antesthesia  the  fix- 
ation of  the  hip  often  entirely  disappears,  and  the  unwary  examiner  pro- 
nounces the  joint  sound,  aud  iveonunends  a  course  of  action  as  unwise  as 
his  diagnosis  is  incori'ect. 

The  ehler  Gross  almost  invariably  ojierated  njron  hare-lip  in  early 
infancy  withunt  an  auKStlietic,  aud  some,  fearing  lest  bI(X)d  should  tind  its 
way  into  the  lar}'nx,  have  in  like  manner  attempted  staphylorrhaphy  with- 
out it ;  but  this  course  is,  I  think,  seldom  followed  by  surgeons  nowaday?. 
For  myself,  I  have  never  witnessed  any  unpleasant  symptoms  from  opera- 
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tions  wthin  the  buccal  cavity.  Tonsillotomy  is  usually  performed  with 
the  consent  and  c<i-oi>eration  of  the  patient,  hut  there  i.s  no  ilanjjcr  in  jkt- 
iltrming  it  with  the  child  recianhent  or  senii-recumlx'ut  and  under  the 
influence  of  an  anaesthetic. 

Persons  of  liniih-d  ex])erienoe  in  the  nse  of  aniesthetics  often  ask  for 
information  on  tlie  foU(iwing  points. 

1.  Is  it  safe  to  administer  them  in  cardiac  or  puhnonary  diseases,  or  to 
persons  suffering  from  t»lic*k  or  from  loss  of  hltxxl,  or  prostrated  by  long 
And  wasting  disease?     And,  if  so,  which  is  preferable? 

2.  Can  they  be  safely  administered  to  the  very  young  and  to  those  of 
sul^'anced  age? 

3.  How  long  is  it  safe  to  continue  the  ana'stlictic  effect  at  one  time? 

4.  Are  repeated  adnuiiistratioiis  prejudicial  to  liealth? 

5.  Have  permanent  batl  effects  ever  been  traced  directly  to  anKsthetica 
Id  8iirgi(al  use  ? 

6.  Are  there  circumstances  under  which  ether  is  preferable  to  chloro- 
form, and  ricf  versa  f 

Canliac  diseaj«e,  tliough  relatively  infi-equent,  is  pos.«ihle  in  all  its  phases 
in  infancy  and  cJiildhixMl.  With  the  exception  of  interstitial  changes,  the 
■ocompaniment  of  atlvancing  years,  tlie  child's  lieart  d(x«  not  differ  in  its 
pliysiologital  actions  from  that  of  the  adult.  What  is  true  of  canliac  is 
ti*ne  also  of  pulninnar>'  aflcftions:  every  type  of  disease  may  be  found  in 
i-nTamy  and  cfiildluMKl.  It  behooves  the  adniiuistnitor  of  the  ana>sthetic 
to  discriminate  carefully  as  to  the  character,  extent,  and  depressing  inHuenee 
**■  the  disea-sc  in  (piestion.  So,  too,  in  slif>ek,  aniemia,  prostnition  from  loss 
***  blood,  etc.  In  such  conditions  the  solution  of  the  prul)lem  hinges  not 
^**  the  state  of  the  system,  but  on  the  urgency  aud  magnitude  of  a  surgical 
^>s<.ir\ler,  whoso  attention  ini()erativcly  demands  an  ana'sthctic,  and  without 
/*"'»ich  the  sui^ii-al  prowdure  would  l>e  impossible.  When  such  enibarrass- 
•*%  circumstances  arise,  the  only  resource  lies  in  the  judicious  haudling  of 
\  **>o  aniesthetic.  For  the  comfort  of  the  amesthetist,  I  will  sjiy  that  death 
^_^^'«Jom  follows  the  administration  under  these  conditions,  the  long  list  of 
^^^^^ualties  showing  no  ilisea.se  whatever  to  which  the  fatal  ix'sult  can  be 
^'  attributed. 

Under  these  ciroumstanccs,  shall  ether  or  cliloroform  be  given?  Ether 
[  ^  said  to  l)e  a  cardiac  stimulant  or  excitant.  Tluit  this  is  so  in  the  early 
^fc^**ge  of  ann:sthetization  is  of  little  practical  moment.  The  fact  that  it  is 
^*^t.  a  prolongi-d  stimulant,  the  stimulation  not  continuing  afler  the  full 
^*««?ct  is  obtained,  plaws  it  practically  upon  a  par  with  chloroform.  Both 
^*^  canliac  depressants  when  pushed  beyond  the  proper  limit  of  anwsthesia. 
■*  *J  the  alxive-mentioncd  conditions  the  majority  of  surgetms  would  prefer 
^Uer,  and  when  I  give  an  opinion  in  favor  of  chloroform  I  shall  be  asked 
*<*  defend  it     My  reasons  therefore  are — 

1.  It  requires  only  one-tenth  the  amount  of  cldoroform  to  produce  the 
'Icsircd  effect,  and  therefore  the  system  docs  not  becxjme  so  saturated  with 
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it,  and  there  is  not  subsequently  such  profound  and  long-ooutinued  nauM 
an<l  digtas^te  for  fiHxl. 

2.  Chloroform  is  a  much  more  manageable  agent  than  ether.  I  rpganl 
each  minim  as  po&sessing  anaesthetic  value.  Hence  I  feel  that  with  it  I  «id 
control  (he  anaesthetic  efft^ct  with  great  precision. 

Both  thest'  reasons  are  of  the  utmost  im|K)rtance  when  an  aniesthetic  i» 
to  be  atlmiuistered  to  one  in  an  exceptionally  feeble  condition. 

I  have  alr«i(ly  spoken  of  anaesthetics  in  the  tender  years  of  infancr, 
and  given  detailwl  instruction  u]>on  that  head.  Man  is  never  twice  a  child 
physit-ally.  The  suwuleut,  elastit-,  rapidly-developing  condition  of  child- 
hood contrasts  strongly  with  the  shrinkage,  attenuation,  and  aridness  that 
aix'  ofiuseqiient  upon  old  age.  Hence  tlie  oonclusion  that,  if  care  is  nect^s- 
sary  in  iiifaiK-y  and  youth,  it  is  of  fourfold  inij)erativeness  in  det^repitude. 

The  length  of  time  that  oue  may  safely  inhale  an  ausesthetic  will  van- 
with  the  cirf'unistam-es  of  the  raso.  Wliou  there  is  much  loss  of  blmjd, 
when  tiic  sluK-k,  as  in  amputation  of  the  thigh,  is  necessarily  great,  when 
the  patient  is  almost  bloodless  at  the  time  the  ojxjration  is  undertaken,  then 
there  nitist  be  a  miiiiiuun)  aniount  of  the  aniesthetic,  and  the  greatest  |X)S- 
siblc  dcjipatcli.  Despatch — not  reckless  haste — is  too  little  appreciated  in 
these  days  of  auajsthesia.  I  fear  there  are  many  victims  to  what  is  now 
boastfully  stykxl  delil>eratiou.  The  pendulum  has  swung  to  the  othpr 
extreme.  The  time  was  when  students  t(M>k  out  their  watches  to  count 
the  seconds  of  an  ojieration.  Now  tiiey  may  go  out  to  luncii,  and  stnJl 
back  to  the  finish  ! 

As  to  nqieatcnl  administrations,  they  are  seldom  required  in  infancy. 
In  childhood  and  yauth  they  are  as  well  borne  as  in  adult  life.  I  have 
never  witnessed  jKrmaneut  bad  effects  fr»>m  the  use  of  chloroform  or  ether. 

Are  ana>sthetics  ever  iiiatlmissible?  Surg«>ons  who  rely  upon  chloro- 
form nee  it  for  nearly  everj-thing,  just  as  others  employ  ether.  There 
are  some  points  that  should  never  he  lost  sight  of.  When  the  cautery 
is  required,  do  uitt  bring  the  heavy  ether  vajwr  near  it.  I  have  seen  a 
conflagration  on  three  occasions,  and,  strange  to  say,  in  every  instance  it 
occurred  to  persons  long  familiar  with  the  inflammable  nature  of  ether  ami 
ether  vajKir.  AVhen  the  cretet  posture  is  roqiiiifd.  then  use  ether,  not  chlo- 
roform. Some  fear  lest  blood  may  run  into  the  larynx  during  o{K'nitioDS 
on  the  moiilii  and  nose.  I  have  never  witnessed  an  alarming  symptom 
from  strangulation  on  these  occasions.  Vomiting  will,  of  course,  follow, 
but  this  is  a  very  ctimmon  occurrence  with  anesthetics. 

Flagg  demonstrated  as  early  as  1848'  that  it  was  possible  to  etherixe 
a  patient  sufficiently  for  the  removal  of  a  scirrhous  breast,  without  reflex 
manifestations  or  consciousness  of  pain,  and  yet  retain  a  drowsy  conscious- 
ness of   everytliing  passing,  and  ability  to  understand  and  give  correct 


•  Medicnl  Examiner,  No.  xxxvii.,  Januar}-,  1848;  also  "Ether  and  Chlorofbnn,"  by 
J.  F.  B.  Flagg,  Lindany  &  Blakiston. 
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epiies  to  questions  asked  during  the  entire  operation.     The  experience  of 

^Draetital  surgeons  is  that  the  graver  tlie  operation  the  more  complete  the 

.^3imtsthesia  should  be,  since  there  is  a  corporeal  suil'eriiig  or  shock  from  an 

*i:»[>cration  when  too  little  is  admiuistoRHl,  that  can  be  greatly  lessened  by 

^^11  anicsthesia. 

Packanl  has  availed  himself  of  the  first  loss  of  consciousness  to  open 
^^^  bswsscs,  reduce  a  luxation,  etc.  The  patient  is  told  to  raise  the  arm  and 
E:^old  it  up  while  inhaling,  and  when  it  becomes  unsteady  and  drojjs,  the 
18  is  ojjened,  and  the  patient  returns  j)romptly  to  consciousness.  Of 
aree,  if  a  further  auffisthetic  ettect  is  desired,  it  can  be  readily  obtained. 
■«  requires  an  experienced  surgeon  to  know  when  a  few  seconds  will  suffice 
c^r  an  operation. 


SUGGESTION.S  FOR  THE   ADMINISTRATION   OF    ANAESTHETICS. 

1.  If  the  patient  has  taken  opiates  for  the  relief  of  pain,  the  amount 
^*"^~ioiild  be  carefully  inquircfl  into.  T  have  never  knoM-n  any  mii»liasant 
^^"^Twt  to  occur  in  infancy  or  chikliuxxl,  but  I  have  repeatedly  witncsscti  pru- 
*^^-Jinid  coma,  in  one  instance  a  narrow  escajie  from  death,  and  in  one  death, 
^^fc'^iiich  wa«i  clearly  the  result  of  the  enormntis  amount  of  morphine  admin- 
*^*tered  after  an  injury.  In  these  cases  the  drug  was  manifestly  unabsorbed, 
^^'^•'ing  to  the  degree  of  slux-k  and  jiain,  the  patient  being  apparently  un- 
^*-<Teetcd  by  the  raoq>hine  and  calling  cttutinnally  for  more,  but  absorption 
*^^-iok  pliiee  iluring  the  exhibition  of  tlie  ana'stlietic,  and  dangerous  and  even 
^*«tal  narcosis  followeil. 

2.  The  condition  of  the  heart,  lungs,  and  kidneys  should  be  ascertained 

1*»ior  til  the  o|X'nition.     All  discussions  of  the  safety  of  adininistratiim,  etc., 

^liould  Ik?  settlwl  beforeliand,  not  at  tlie  time  of  administration.     If  this 

l»as  been  neglected,  it  should  be  done  l>cfore  administration,  aa  ignorance  on 

this  point  is  unfavorable. 

3.  Tiie  patient,  if  robust,  should  Ik?  denied  food  and  drink  for  six  hours 
before  inhaling.  If  feeble,  hot  beef  tea,  or  peptonized  fof)d,  should  Ix?  given 
an  hour  before  tlie  operation.  In  infancy  and  childhood  no  rules  are  obeyed. 
In  childhood  do  not  restrict  the  fiKxl,  but  regulate  it.  Musliy  foods  arc  more 
easily  and  safely  vomited  than  meat,  apples,  and  chestnuts. 

4.  All  restrictions  in  the  clothing  that  will  embarrass  resj)iratlon  should 
i)e  removed,  Ltiok  to  the  neck  and  waist.  See  that  everything  is  loose: 
take  no  jMitient's  word  for  it. 

5.  All  parts  of  the  body,  especially  in  infancy  and  in  the  weak  and  aged, 
tiiat  do  nut  re<jnire  exposure  should  be  covered  and  shielded  against  cold. 
Tiiis  simple  injunction  is  t<x)  often  disrcgardwl. 

6.  Always  inquire  alxiut  false  teeth.  Make  a  habit  of  it.  It  will  do 
no  harm  to  ask  the  question,  even  if  it  Ije  done  in  sport.  Neglect  to  form 
the  habit  may  lead  to  oversight  and  disaster. 

7.  Basins  and  towels  should  Ik;  in  readiness  before  the  administration 
ia  begun.    Vomiting  is  likely  to  <x?cur  in  everj'  case,  and  not  to  provide  for 
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it  ia  certainly  inexcusable.  Vomiting  occasionally  occurs  before  the  full 
effef;t  of  the  antestlietic  is  obtained.  More  fretjiiently  it  occurs  on  retiirninij: 
to  con-scioiisncfs.  I  have  often  remarked  that  (latients  who  secrctttl  ami 
swallowed  much  saliva  during  the  inhalation  invariably  vomited  as  the 
effect  wa.-^  passing  off. 

8.  Forwps,  tenaculum,  motjth-gag,  tongue-depreasor,  ammonia,  braiidv, 
and  jMjuiidetl  ice  slioiild  Ix-  plarwl  where  they  can  be  rt«ciied. 

9.  The  administration  should  be  begun  in  retirement.  No  conversa- 
tion. No  busy  getting  things  ready.  No  fus-sy  doctor  to  hold  the  piil*. 
Assuring  words  from  the  admiuisti-ator  in  a  low  tone  will  act  a.s  a  iliversiuii 
and  be  of  advantage. 

10.  When  the  ]iatient  is  fully  influenre<l,  and  not  before,  let  an  a-^istant 
hold  tlie  pulse.  Tliis  of  al!  pR-cantious  is  th(!  least  essential;  but,  if  it  be 
required,  omit  it  while  tlie  patient  is  conscious. 

11.  The  working  anicsthetic  zone  is  usually  precetled  by  dwp,  lioa\7 
breathing.  As  soon  as  this  is  beard,  the  desired  effei^t  has  Ix-en  rcaehc«l, 
and  a  more  profound  ell'eet  should  Ik?  guarded  against.  The  administrator 
should  hear  every  breath,  but  he  should  hear  nothing  else.  He  should  U- 
deaf  to  all  general  crniversation.  Inconsiderate  by-standers  will  ask  him 
questions  :  these  shoidd  be  rebuked  l)y  silence. 

12.  The  effect  prf>duced  is  best  kuowu  by  the  character  of  the  breathing. 
One  ear  is  worth  a  dozen  eyes.  Were  all  anaistlietists  blindfolded,  there 
would  be  fewer  deaths. 

13.  When  the  eyes  are  used,  let  them  be  used  to  the  advantage  of  the 
patient,  and  not  to  the  advantage  of  the  operator  or  his  assistant.  So  long 
as  the  lips  have  a  healthy  color,  tfie  capillary  circulation  is  good.  When 
they  l)ecome  livid  and  the  face  ashy  pale,  proceed  with  caution.  Watch 
the  lips, — not  tiie  steps  of  the  ojieration. 

14.  When  the  working  aniesthetie  effect  is  reached,  hold  it  by  repeated 
additions  of  a  minimum  quantity  of  the  aniesthetie. 

15.  To  hear  every  breath  and  to  keep  the  patient  in  a  safe  but  uucod- 
scious  state  demands  the  fullest  att<?ntion  of  ttie  administrator.  His  sole  duty 
is  with  the  anresthetic.  If  the  surgeon  has  failed  to  supply  himself  with 
pro[x!r  assistance,  if  an  artery  spurts  and  uo  one  is  at  hand  to  attend  to  h, 
if  any  emergency  arise.s  that  could  uut  have  been  foreseen,  leave  these  with 
the  surgeon.     Your  duty  is  wholly  with  the  aniesthetie. 

16.  When  the  operation  is  over  and  the  patient  is  to  be  prepared  for  his 
bed,  do  nut  Icjive  him  on  any  account.  Don't  abandon  the  ship  as  she  is 
entering  the  harbor.  See  your  jiaticnt  safely  in  Ixtl,  either  fidly  eon.scious 
or  in  gentle  sleep,  and  leave  others  to  look  after  other  matters. 

It  is  a  matter  that  denotes  hesiltliful  progress  that,  in  our  large  cities, 
a  skilled,  experiem-ed  assistant  is  usually  secured  to  administer  the  anws- 
thctic.  Undergraduate  me<lical  assistants  and  nurses  are  now  detailed  to 
duties  better  suited  to  their  capacities.  It  is  also  to  be  noteil  that  the  antts- 
thetist  is  now  eomi>en8ated,  though  mcagix'ly,  for  his  services. 
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^^^^^^^  ACCIDENTS   FROM    ANAESTHETICS. 

Ad  "overdose"  ofteu  occurs  through  ignorance  or  waut  of  attention  on 
tlie  part  of  the  administrator.      I  attribute  the  "clean  record"  of  those  who 
kia,ve  been  life-long  friends  of  antesthetics  to  their  personal  vigilance.    Prof. 
Cir«j»j  never  pat  absolute  trust  iu  any  assistant. 

One  of  the  most  alarming  symptoms,  especially  to  those  who  have  had 
little  experience,  is  the  suddeji  8t<)j)|)age  of  respiration,  as  if  through  closure 
*>rtiie  larvnx.  The  patient  struggles,  Ixi-omcs  livid,  but  canufit  inhale.  Iu 
siich  a  case,  if  the  tongue  is  drawn  forward  and  dejiresse<l  at  its  liase,  air 
■^"ill  promptly  enter  the  lungs,  and  all  danger  will  vanish.  The  danger  in 
tlii'se  cases  is  often  mrtrc  apparent  thfui  real.  It  is  not  always  safe  to  put 
till'  finger  in  the  month  to  depress  the  tongue.  The  jaws  have  closed  on 
ttiany  a  hand  with  a  will  that  provetl  that  danger  was  far  otf. 

When  the  ansesthetic  has  been  pushwl  too  far,  when  too  profound  an 
eflcet  has  been  obtained,  when  symptoms  of  coma  or  syneojK  arise,  then  the 
<langcr  is  tiir  greater.  In  this  e<nidition  the  tissues  are  poisoucti  with  the 
agent:  blood,  heart,  brain,  lungs, — ^all  arc  saturated.  For  this  class  N6la- 
ton  suggested  depression  of  the  head  and  elevation  of  the  lower  part  of  the 
tmnk,  or,  as  some  have  termed  it,  "  hanging  the  jKiticnt  up  by  the  heels." 
Tlie  rationale  of  this  course  is  that  the  blood  impinges  on  the  brain,  from 
gravity,  and  stimulates  centres  that  a  feeble  or  pulseless  heart  could  not 
reach. 

Cold  or  hot  water  dashed  on  the  exposed  chest,  and  slapping  the  chest 

w^ith  a  towel  dii>|>ed  in  water,  cither  cold  or  hot,  are  valuable  means  for 

provoking  reflex  action.     Ammonia  held  near  the  nostrils  acts  as  a  n'stora- 

tive.     In  severe  cases  the  trachea  has  Ijeen  ojwned  and  the  lungs  fdled  by 

I     mcains  of  a  b<^llows.'     Insufflation  (moutli  to  mouth)  has,  no  dotd)t,  proved 

I      **f   advantage   in    some   tases.     Venesection   iu  dcsjienite  eases  lias  been 

1     reacrted  to. 

^Bf        A  study  of  the  accidents,  the  modes  of  death,  and  the  efforts  at  reanima- 
^^c»n  has  led  me  to  put  little  confidence  in  restoratives.    Most  of  those  resus- 
<-'>t«tcd  reacted  promptly, — within  a  few  seconds,  certainly  within  a  minute 
0*"    two.     I  do  not  thiuk  I  ever  saw  dangerous  symptoms  continue  for  one 
wrude  minute.     I  have  seen  the  patient  proflnindly  influenced  and  have 
^'atchfd  the  effect  for  many  minutes  with  anxiety,  but  in  all  these  cases  the 
"fart  and  lungs  were  still  in  action.     Unless  the  heart  and  lungs  resume 
">oir  functions  promptly,  I  believe  death  always  follows.    I  do  not  l>elieve 
"  life  has  been  saved  by  trache«)fomy  or  persistent  artificial  respiration — 
oy  Silvester's  or  Howai^d's  mcthiMls — if  five  minutes  have  }>assed  without 
g'wd  rcsultj).     I  niuka  these  statements  not  to  discourage  any  one  in  the 
use  of  restoratives,  but — 

'  This  extreme  measure  hns  not  been  crowned  with  success,  prubal'ly  beoiuso  it  if 
dcUved  until  alter  death  has  tukcn  place. 
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First,  to  warn  persons  against  inattention  in  giving  ansesthetics,— to 
caution  thcnv  about  canying  their  patients  beyond  prudent  limits. 

Second,  when  danger  arises,  every  second  is  a  lifetime  :  prompt  efforts 
are  the  oidy  efforts  tiiat  have  ever  sueceede<l. 

There  is  one  safc^iard,  which  consists  in  cutting  off  bv  means  of  a  tour- 
niquet the  circulation  of  some  part  of  the  body,  as,  for  instance,  that  of  the 
entire  thigh  and  leg,  and  keeping  this  blood  free  from  toxic  inflnemv? 
during  the  operation.  When  this  is  over,  the  tourniquet  is  removed,  fri«li, 
piu-e  blood — as  l>y  auto-infusion — seeks  the  heart  and  brain,  and  reauima- 
tiou  is  rapid  and  comj)lcte.  This  precaution  has  not  yet  been  generallv 
adoptc-d,  and  no  accidents  for  or  against  it  have  been  reported.  It  caomit 
be  urged  as  necessary  if  due  caution  is  exercised,  but  it  would  be  a  most 
timely  resource  in  case  of  overdose. 

PATHOLOGY. 


Autopsies  have  never  revealed  anything  that  could  justly  point  to  flu 
auttstiietic.  Tlie  tnie  cause  of  death  in  the  majority  of  cases  is  toxic  ngeuof, 
and  tliis  the  microscoiie  cannot  reveal.  A  few  cases  of  asphyxia  have  kia 
demonstratc<l.  Some  deaths  attrihutetl  to  anresthetics  arc  mere  coincidences. 
Tlie  "  fatty  heart"  is  alleged  to  be  pi-esent  in  most  cases,  and  is  th 
comfort  of  the  survivors. 


I 
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PART     IV. 

DISEASES  OF  THE  OSSEOUS  SYSTEM 
AND  OF  THE  JOINTS. 


CONGENITAL  ABNORMALITIES  OF  THE 
EXTREMITIES. 

By  THOMAS  R.  NEILSON,  M.D. 


As  indicated  by  its  title,  this  article  includes  within  its  scope  only  cer- 
™*tiabnonnal  conditions  of  the  extremities  wliidi  eitlier  are  pn»cnt  in  fact, 
"'"  tlie  tendency  to  whidi  exists  at  the  time  of  l>irth.  In  the  limited  space 
"■  liis  dis[)osal,  the  writer  has  found  it  imjwssible  to  enter  into  a  pnrely 
^•*?ntific  or  terat<<]o};ical  discussinii  of  the  snhjwt,  and  lias  therefore  cn- 
*'t"sj.vored  to  deal  witii  its  several  snlKlivisious  more  from  a  pi-actical  point 
«^  A-iew. 

While  a  considerable  projwrtion  of  the  instances  of  congenital  aluior- 
"^lities  are  of  such  a  nature  as  to  be  of  little  interest  to  the  surgeon  exit'pt 
•*  anatomical  or  ])atliological  {■uriositics,  there  still  ix'nwin  a  ninch  greater 
|"*«Jibcr  which  |m>sscs9  a  practical  interest  for  him,  inasmuch  as  ojierative 
interference  or  the  selection  and  a<ljustment  of  an  apparatus  may  be  de- 
"^nded  for  tlicir  iniprovenieiit  or  cure. 

The  origin  and  causes  of  malformations  afford  a  fertile  field  for  inves- 
^•S^tion.     The  <ibstac!es  to  pnrsning   systcniatically   snch  a  study  are,  of 
***Jr»e,  very  grciJt,  but,  tlirougli  the  aid  of  our  knowledge  of  embryology 
*"<!  oom])arative  anatomy,  many  of  them  have  been  overcome.     In  early 
limes,  when  superstitions  of  nil   tcinds  ran  rife,  it  is  not  to  lie  woudertKl  at 
that  deformities  or  monstrositio'  were  attril)uteil  to  such  causes  as  judgments 
or  visitations  from  the  Creator,  the  wrath  of  heathen  gods,  or  the  evil  in- 
fluences of  witches.     A  thcor)'  which  has  long  existed,  and  whicit  luis  still 
many  ndhcrents  in  tlie  profession  as  well  as  among  the  laity,  is  that  in  some 
Vol.  111.— 59  Oli'J 
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cases  tliese  defoitnities  result  from  a  profound  impression  made  upon  die 
mother's  mind  during  gestation, — maternal  impressious.  Id  ivgard  to  this, 
while  it  is  vory  obvious  that  tltruugh  the  inHucnce  of  mental  or  nervous 
shock  to  the  motlier  the  general  condition  of  tiie  ftetus  may  sulVer,  and  even 
its  death  ensue,  there  is  no  ground,  other  than  pure  theory,  for  assuming 
that  Ixs-ause  tlie  mother  has  been  shocked  by  the  apjiearance  of  a  imI- 
formetl  member  belonging  to  B(.>me  itidividual  whom  siie  may  have  eutouii- 
tered,  she  will  give  birth  to  a  child  similarly  malformed.  In  many  ow«, 
if  the  circumstances  Ix-  inquired  into,  it  will  !«  found  that  the  occurrence 
of  such  a  shock  took  j)!at'e  at  a  period  too  late  iu  the  development  of  llic 
fcEtus  for  it  to  have  had  the  influence  attributed  to  it ;  and  nearly  always  it 
is  i-ecollectcd  or  spoken  of  apcr  the  birth  of  the  child  and  the  discovery  of 
the  existence  of  an  abnormality.  In  many  instances,  too,  the  likeness  oftlie 
deformity  to  the  oliject  wtiich  priKlucctl  the  sliock  in  the  mother  is  piiR'ly 
faueiful,  and  faiioa  into  uothinguess  before  a  careful  examination  of  the  part. 
The  origin  of  all  congenital  deformities  will  be  foimd  to  fall  under  one 
or  other  of  the  four  following  heads  : 

1.  Excess  of  development, — including  supernumerary  limbs  and  digit! 

2.  Arrest  of  development, — whole  or  jwirtial  absence  of  extremities. 

3.  Me<^'hauical  injuries  by  anuiiotic  bands  aud  the  umbilical  coni,— 
distortions  of  the  extremities  (club-hand  and  club-fo«U)  and  intra-uterine 
amputations. 

4.  Original  fault  iu  the  germ,  cither  ovum  or  spermatozoon, — hereditary 
malformations. 

f  CONGENITAL  HYPERTROPHY   OF  THE  E.XTREMITIES. 

Tliis  must  1)0  classed  as  a  t\>rai)aratively  rare  abnormality.  It  consists 
in  an  excessive  growth  of  all  the  parts  wiiich  make  up  an  extremity.  The 
affection  Is  usually  unilateral,  one  extremity  alone,  or  part  of  it  (aiiJ  in 
this  csise  its  l()wer  end),  being  involved.  The  fingers  and  toes,  iu  fact,  af- 
foixl  the  most  numcRius  examples.  The  subject  has  engaged  the  attention 
of  various  writers  from  time  to  time,  contributions  to  its  literature  having 
been  made  liy  Trflat  au<l  Momxl,'  iJattci-sly,'  and  others,  and  more  recently 
by  Anderson.'' 

The  origin  of  the  condition  ciunot  l>e  certainly  stated,  nor  can  it  l* 
always  assciteil,  save  when  the  digits  arc  atfe<:'tetl,  that  it  is  present  in  any 
marked  degree  at  the  time  of  birth.  It  seems  probable  that  the  cwuseli'S 
in  an  affection  of  tlie  nerve-centres  governing  the  nutrition  and  develi>|)nMMit 
of  the  part  ;  but  this  has  uot  Ix'en  demoustratetl.  Heredity  has  uotliing  to 
do  with  it. 

The  disease  is  progressive,  sometimes  rapidly  so,  and,  as  has  lieen  aaiut 
implieatc-s  all  the  uurnml  structures  of  the  member.     The  bones  are  to- 


•  Archives  Geii6rale»  de  Mwlecine,  18C9,  vol.  ziii. 
'  Dublin  Mcdicul  Press,  vol.  jcxiii. 

*  St.  Tlionias'a  Hospital  BeporU  fur  1881. 
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markedly  so  at  the  epiphyses  ;  the  ligaments  are  increased  in  thick- 
ness ;  the  muscles  and  teiidnns  are  excessively  devolt)pcd ;  and  as  ti»  the 
blood-vessels,  while  the  arteries  may  not  Ijc  aft'fctttl  to  a  noticeable  degree, 
the  occurrence  of  varicose  veins  and  angeiomata  is  frequent ;  tiie  lymj)liatic8 
are  said  to  ije  prone  to  dilatation  ;  the  nerves  do  not  appt>ar  to  lie  altered. 
The  suln'utancous  fat  is  increased  in  thickness,  liiMmmtons  tumors  Ix'iug  quite 
common  in  hyiK-rtrofihiwl  limbs.  The  disease  is  usually  painless.  The 
temperature  of  the  limb  is  generally  unaffected,  but  cases  have  Ijeen  re- 
ported by  Roid '  and  by  Tr6lat  and  Moucxl  {Inc.  cit.)  in  whieh  it  was  some- 
what above  the  normal.  Tite  degree  of  mobility  and  usefulness  of  the  limb 
varies :  in  some  cases  it  is  quite  good,  in  others  motlerately  restricted,  and 
in  still  others  the  ])art  is  entirely  u.seless.  Fingers  and  toes,  when  affected 
to  any  considcralile  extent,  are  apt  to  i)e  distortwl  or  bent  in  one  direction 
or  another,  usually  laterally  or  backvvanl,  the  distortion  being  explained  by 
Curling  as  due  to  tension  of  the  displacctl  extensor  tendons  which  have  not 
elongated  prnjKirtionately  to  the  lengfli  of  the  digit. 

Altiiough  the  dcfiirmity  is  usuaHy  unilateral,  cases  have  been  recorde<l 
by  Curling'  and  by  Annandalc'  in  which  it  ■was  bilateral.  In  these  in- 
stances, however,  it  was  limited  to  the  digits,  the  remainder  of  tlie  limbs 
being  normal. 
■  The  degree  which  the  hypertrophy  may  attain  is  exemplified  in  the  two 
following  cases.  In  the  first  case,  reported  by  I>r.  William  Osier,*  the  right 
ipper  extremity  was  atftrtcd. 


f 


The  pnti^nt  was  a  girl  eipht  rears  of  age.  Comijarative  inoasurcincnts  showed  tho  fol- 
lowing excewes  in  favor  of  the  aflwtt'd  limb  :  hiilf  of  chest,  four  centimetres  larger ;  humerus, 
three  and  one-tenth  centimetre*  longer;  circuniferi'nec  of  unn  at  hic<;p9,  extended,  two  and 
nine-t<?nths,  flexed,  four  and  four-tenths  centimetres  greater;  forearm,  four  and  two-tenths 
centimetres  ;  wrist,  three  and  five-tenths  centimetres  ;  hand,  four  and  nix-tenth"  centimetre* ; 
middle  flngcr,  five  millimetres;  index  finger,  seven  millimetres.  The  muscles  of  the  arm, 
espe<'ially  the  biceps,  were  well  develojn'd,  as  wen'  also  tho*e  of  the  forearm,  and  the  mus- 
cular power  of  the  limb  was  greatly  increased.  The  wrist  was  thick,  the  hand  sijuare,  thick, 
and  short,  the  fingers  small  in  proportion,  and  kept  strongly  flexed,  all  but  the  middle  one 
having  the  motion  of  extension. 

In  tlie  other  case,  recorded  Vjv  Dr.  T.  W.  Hurley,*  the  malformation 
was  liinitccl  to  three  digits, — the  thumb  and  tiie  index  and  middle  fingers 
of  the  right  iiand. 

The  patient,  a  child  thirteen  yeart>  old,  exhibited  at  the  time  of  birth  some  enlargement 
of  the  aflV'clt'd  fingers,  and  their  relative  size  had  continually  increased  up  to  the  time  of 
observation,  when  the  meusureinentJ*  were  found  fo  be  as  follows:  index  finger,  w?ven  inches 
in  length,  Ave  and  three-fourths  inches  in  circumference ;  middle  finger,  nine  inches  long. 


'  London  and  Edinburgh  Monthly  Journal  of  Medical  Science,  1M3,  vol.  iii. 
'  Medico-Ohirurgical  Transactions,  1845,  vol.  xxviii. 

'  The  Malfonnations,  Diseases,  and  Injuries  of  the  Fingers  and  Toes,  Philadelphia,  J 
B.  Lippincott  &  Co.,  18G(J. 

•  Journal  of  Anatomy  and  Physiology,  London,  1879,  vol.  xiv. 
L      '  American  Medical  Bi-weekly,  Louitville,  1878,  vol.  Iz. 
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und  nbiiut  the  Banic  in  oircutiifiTPnco  a«  tlii-  indi-'x  ;  thumb  proportionHtely  cnUu^ed.  The 
diseased  digits  were-  amputated,  and  tlicir  condition  was  shown  to  be  due  to  an  affection — 
"  obliteration" — of  their  lymph-channels.  I 


Fw.  1. 


(After  Annandale.) 


Fig.  1,  from  Anuandalc,  shows  an  instance  in  which  the  middle  and 
index  fingers  were  hypcrtrophied,  the  patient  laeing  a  child  three  year* 

of  a^!,  .iiid  the  deformity  having  been 
notice*]  at  birth. 

True  hypertrophy  must  be  distin- 
giiishtxl  from  an  increase  in  the  size 
of  a  moinlwr  due  to  excessive  growth 
of  its  celhilar  and  adi])ose  tissues.  lo 
the  latter  the  muscular,  ligamentous, 
and  osseous  structures  are  unaffected. 

Treatment. — Where  a  whole  limb 
is  hypertrophied,  the  prospect  of  l)enefit 
from  treatment  is  not  encouraging. 
Pressure  has  been  tried,  but  usually 
without  success.  Mr,  Holmes,  how-' 
ever,  in  his  "  System  of  Surgery,"  men- 
tions one  instance  in  which  the  j>ersi8t- 
ent  use  of  an  elastic  stocking  waa 
folltiwoil  by  a  diminution  in  the  size 
of  an  hy|)crtroplnc<l  leg.  ^^'hen  the 
lower  extremity  is  affected,  and  active  intfrt'crcniv  d<ies  not  .seem  to  be 
called  for,  the  increase  in  length  of  the  hy|iertrophied  limb  over  that  of 
the  normal  one  should  be  compensatwl  for  by  tlic  use  of  a  thick-soled, 
and  liigli-licc'lfd  boot  ujMin  tlie  latter.  In  citiier  extremity,  if  the  disease 
progresses  to  such  an  extent  as  to  render  the  memlx-r  useless  or  a  burden  to 
tlie  individuiil,  or  if,  contrary  to  the  general  nile,  there  be  persistent  and 
unbearable  pain,  the  case  will  Iw  one  for  operation. 

The  first  resource  lies  in  ligating  the  main  arterj'  of  the  lirab.  Mr, 
Christopher  FTeath '  has  rejiortiHl  a  wise  of  hypertrophy  of  the  leg  succcw*- 
fully  treated  by  ligature  of  the  extcmnl  iiisic  artery.  If  the  deformity  bo 
of  an  extreme  degree,  it  is  not  likely  that  this  ojieration  will  be  rewanled 
with  success,  and  the  only  resource  is  am[>utation. 

For  hypertrophied  fingers  and  toes  the  only  treatment  to  be  recom- 
mended is  amputation,  care  being  taken  to  remove  along  with  them  the 
heads  of  the  mefacaqial  or  metatarsal  bones  if  they  are  involved  in  tliOj 
affwtion.  Care  must  also  l)e  t.iken  that  the  operation  does  no  damage  to 
the  neigid>oring  nornitd  digits.  If  it  Ix?  iiniwjssible  to  remove  the  affwti'd 
digits  without  inflicting  injury  upon  the  healthy  ones,  the  operation  slionld 
not  be  undertaken. 
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The  class  of  inalforniatious  includotl  under  this  head  is  by  no  means  a 

nnall  one,  and  includes  defects  of  dcvelojinieut  varying  in  extent  fnttn  tlie 

absence  of  a  portion  of  a  single  digit  to  the  lack  of  one  or  more  entire 

limbs.      While  often  eonfinefl  to  one  extremity,  tlie  defieieuey  is  not  seldom 

observed  to  l>e  bilateral,  and  eases  are  recorded  in  which  all  the  cxtiT-mitics 

of  the  individual  have  exhibited  some  failure  of  develi>|iment,  and  in  at 

least  two  rccorditl  instances,  one  rcjxirtcd  by  Ilai-dy '  and  one  by  Hare,' 

both  upper  atid  Imtli  lovver  extremities  were  entirely  wanting.     Cases  in 

■u'hich  both  upjier  e.vtreinities  were  absent  have  lieeu  met  with  by  T.  Smith,' 

by  liamon,*  by  Gee,*  and  by  t'urran.*     Harwell "  reports  two  erases  in  which 

both  amis  were  trnucatcd  and  bore  u|inn  their  ends  rudimentary  hands. 

In  his  comprehensive  work  entitktl  "  Histoirc  geu^'i-ale  et  |iarttculi(5re 
des  Anomalies  de  I'Organisation  chez  I'Homme  et  lea  Animaux"  (Bruxellcs, 
1837),  Isidore  GiH)frri>y  Suint-IIilaire  has  divided  malformations  of  the 
extromitiea  due  to  defect  into  tliree.  classes  : 

1.  "  Ectromf'lie"  (from  the  Greek  exTpw/ia^  "an  abortion,"  and  fii^"<:, 

**  a  raemlx-r"),  the  condition  in  which  the  extremities,  either  upjxr  or  lower, 

aje  entirely  absent  or  nearly  so.     The  term  ap[)lies  only  to  cases  in  which 

tJie  deficiency  is  the  result  of  arrest  of  development,  not  to  intra-uterine 

£Lxnputations.     Individuals  thus  deformed  are  designated  ''ectromCles." 

2.  "  H^mim^lie"  (vi!<Tu>;,  "half,"  and  t^^^"i),  the  condition  in  which 
th^e  limlis  are  very  incomplete,  terminating  as  stumps,  and  jwsscssing  either 
no  digits  or  very  imperfect  ones.  Persons  presenting  this  abnormality  are 
calK-d  "  hf^mim^les." 

3.  "  Phot!<)m6lie"  (y<<'J"j,  "a  seal,"  and  /i/^«t),  the  monstrosity  in  which 
tl:»«  limbs  are  absent  and  the  hands  and  feet  are  joined  immetliately  to  the 
trunk,  the  subjects  of  the  deformity  Iwing  named  "  plKK-omeles." 

A  considerable  nomlier  of  instances  of  jiartial  deficiency — i.e.,  the  al>- 

9e«:»oe  of  one  or  more  bones,  or  iwrtions  of  them,  of  the  upper  extremity — 

are  t(i  be  foimd  in  the  literature  of  the  subject.     Cases  in  which  the  radius 

vras  absent  have  been  rci)ortcd  by  Swrnigman  (double),'  Letlru  (double),* 

l»c<nlle,"  H<xlge,"  Grul>cr,'*  Erichsen,"  Parker  (one  case  double,  another 


•  Baltimopp  Medical  and  .Sunricgl  JnurtiRl  and  Review,  1884. 

»  Tmnsuctiona  of  the  Puthological  Society  of  London,  1858-59,  voL  x. 

•  TrnnuBCtions  of  the  Clinical  Socirty  of  London,  1873.  vol.  vi. 

•  Bulletin  do  rAciwlfmte  de  Medeeine,  Pnris,  1842-43,  vol.  viii. 
'  Liverptxil  Mi'dieo-Chinin;iciiJ  .linirntil,  1860,  vol.  iti. 

•  Mudicul  Press  «nd  Cin-iilHr,  L<>nd(m.  1887,  vol.  xliii. 
'TnimctionB  of  the  Pnih<"Ir>(;icnl  Six'iety  of  London,  1881,  vol.  xxxii. 

•  Archiv  f.  Path.  Annt.,  ISOri,  vol.  xxxi. 

•  Bulletin  de  In  Sihv  d'Anat.,  PiiriR,  18.55. 
••  Bulletin  de  la  Sop.  d'Anat.,  Paris,  1875. 

"  TranRBclions  of  the  Pathologicnl  Society  of  Philadelphia,  1875-76. 
"  Arthiv  f.  Path.  Anat.,  1805,  vol.  xxxi. 
"  London  Lancet,  1858,  vol.  i. 
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double  with  double  deficiency  of  tibia),'  and  others.  The  ulna  is  niuc 
frc<juct)tly  mifwing,  the  only  teases  that  have  been  met  with  iu  my  search 
being  repotted  by  Schnelle,*  iSenftleben/  and  A.  Sydney  lloberts/ — oik 
each.  Dcfet-ts  of  the  b<iue8  of  the  forearm  are  usually  associated  with  i 
dcfijrmod  condition  of  the  hand,  dimiuiitiuu  of  the  numlwr  of  fingers  and 
metacarpal  bones  Ix-ing  most  common,  and  when  the  radius  is  the  deficinit 
bone  the  condition  known  as  cIulj-hiiiKl  is  apt  to  be  present. 

As  to  the  bones  of  the  lower  extremity,  a  ease  of  entire  deficiency »( 
both  femora  has  been  recorded  by  Williams,'  and  instances  where  it  was  in 
a  rudimentary  state  arc  reported  by  Ehrlich'  and  Hirst.'  Deficiency  of  the 
tibia  has  been  observed,  so  &r  as  I  know,  in  thirteen  recorded  instanii^. 
J.  K.  Young*  reports  an  interesting  case,  in  whicli  the  defect  wax  bilateral 
(complete  iipiHi  one  side  and  partial  un  the  other),  and  mentions  eleven  other 
cases  which  he  had  gathered  from  the  literature  of  the  subject,  the  obsenere 
being  Billroth,  All>crt  (two' cases),  Myersohn,  Pauli,  Parker,  Ehrlich  (thrw 
cases),  Thiimmcl,  and  Busachi.  In  three  of  these  the  defect  w^as  bilatenl, 
comj>letely  .so  in  two  of  the  three.  W.  Henry  White '  rcp)rts  the  last  ca.* 
to  which  I  find  reference.  It  is  an  instance  of  complete  bilateral  al>senccof 
tlie  iwne  a.ssociatcd  with  deficiency  of  the  condyles  of  the  fi-mora,  and  with 
defects  in  both  hands,  t!ie  right  one  having  only  the  thumb  and  the  little 
finger  (the  other  fingers  and  their  metacaqial  Iwnes  being  missing),  and  the 
left  having  the  thumb  and  the  index  and  little  finger  (the  ring  finger  and 
its  metacarjml  bone,  and  (he  middle  tinger,  though  not  its  metacaqwl  bone, 
being  wanting).  Thus,  then,  of  the  thirteen  cases  of  tibial  defi-ct,  in  five  tlw 
condition  was  bilateral — complete  in  three — and  unilateral  in  eight. 

In  all  tht^sc  instances  the  fihnlie  of  tlic  dc(brm«l  limbs  were  shorter  than 
nonual,  and  the  feet  are  without  exception  reported  as  being  in  a  pMiition 
of  more  or  less  extreme  vanis. 

Deficiency  of  the  fibula  has  be<>n  met  with  somewhat  more  frequently 
than  the  last-named  defijrmity.  Eighteen  cases  were  collected  by  Myer- 
sohn,'" and  more  recently  two  have  been  reported  by  Gould,"  and  one  by 
Brothers  and  Pope,'*  associati-d  in  each  instance  with  al>senee  of  two  toes 
and  diminution  in  the  numljer  of  metatai-sal  Ikiucs,  and  being  unilateral,  tho 


'  TransactionR  of  the  Pathological  Society  of  London,  1882,  vol.  sxsiii. 
'  Inauguml  Tlicsis,  Gottingen,  1875. 
'  Viix'how'fl  Arehiv,  vol.  xlv. 

•  Transnotiima  of  the  Puthological  Society  of  Philadelphia,  1885-87,  vol.  «iii 
'  LoikI'Ui  Limpet,  vol.  xi\. 
"  Vin-how's  Arehiv,  vol.  c. 
'  Transactions  of  the  Obstetrical  Society  of  Philudelphia,  1887. 

•  Ami'rican  Journal  of  the  Medical  Scicncne,  IHftS,  vol.  xov. 

•  Transactions  of  the  Clinical  Society  of  London,  1888,  vol,  ili. 
■*  Virchow'g  Arehiv,  vol.  Ixxvi, 
"  Tninsnctionn  of  the  Pathological  Society  of  London,  1881,  vol.  xxxii.,  and  TrtM"*" 

tlons  of  the  Clinical  Society  of  L<-indon,  1886-87,  vol.  xx. 
"  New  York  Medical  Record,  1886,  vol.  xxviii. 
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(Alter  Animndale.) 


foot  in  one  of  Gould's  cases  being  turned  outward,  while  in  the  other  it  was 
Lu  the  pufiitiou  of  etjuino-varus. 

As  iu  the  case  of  tlie  iipi^cr  extremity,  deficiencies  in  the  bones  of  the 
lower  extremity  are  usually  assoi-iatt-d  with  a  defec!tive  or  deformed  con- 
3ition  of  the  distal  segment  of  the  nienibor,  and  thus  with  any  of  the  fore- 
Eoing  tliore  may  he  observed  a  diiiiiuutiun  iu  the  number,  aud  a  fculty 
ixeition,  of  the  bones  of  the  tarsus  aud  metatarsus,  aud  abseuce  of  one  or 
»orc  toes. 

Deficiencies  of  the  fingers  and  deficiencies  of  the  toes  are  so  similar  in 
oany  respec-ts  that  they  may  be  ajxikeu  of  togetlier. 

There  may  Ik-  a  diniiuiitiou  eitlier  in  the  number  of  the  digits  or  in  the  size 
■rthe  number  of  their  segments ;  aud 
ometimes,  iu  addition  to  the  absence 
•f  certain  digits,  tiiose  wliicrh  are 
•resent  will  be  obsers'i*!  to  lie  smiiller 
linn  normal,  and  to  be  larking  in 
be  number  of  phalanges. 

Fig.  2,  from  .Vnnaudale  (/oe.  cit.), 
epresents  tlie  iiatid  of  a  girl,  lour 
.  »d  a  half  years  old,  which  lackwl 
-Mr\e  imlex,  middle,  and  ring  fingers, 
•^  Hid  the  metacarpal  Uuies  of  tlie  two 
^Vnrmer.  The  thumb  was  double,  there  being  two  first  phalangeal  bones. 
MZTie  two  digits  which  were  pix's<>nt  were  iK'rfecll}'  movable  and  useful  for 

puqxwes  of  prehension. 

Fusion  of  two  or  more  digits  may  occa- 
sion au  apj>arent  deficiency  in  development. 
Fig.  3,  from  Annaudale,  is  from  such  a 
case,  the  patient  Ifeing  a  child  sixteen  months 
old,  the  hand  having  apparently  but  three 
fingers,  the  ring  finger  Ix'ing  absent  and  the 
middle  aud  little  fingers  weblx^l.  Careful 
examination  showed  that  the  first  phalanx 
of  the  ring  finger  lay  obliijuely  in  the  web 
l»etween  the  middle  and  little  fingers,  and 
that  the  other  two  phalanges  were  united  to 
the  corresponding  ones  (»f  the  little  finger. 

Cases  may  be  met  with,  althougl^rarely, 
in  which  the  phalanges  are  deficient  in  num- 
ber, one,  two,  or  even  all  being  alwent  from 
the  digit.  Dr.  William  Carson,  of  Ciucin- 
Jiati,  has  kindly  furnished  me  with  the  description  of  the  following  inter- 
esting case.  The  patient  was  a  boy  eight  years  of  age,  an  only  child,  who 
presented  a  deformity  consisting  in  the  absence  of  the  distal  phalanx,  and 
part  of  the  second,  from  all  the  fingers  of  both  hands,  the  thumbs  being 


Fio.  8. 
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normal.  His  mother  exhibited  the  same  ileformity.  Her  father  was  the 
parent  of  twenty-four  cliildreu,  of  which  number,  however,  but  five  liad 
survived  to  any  age,  and  of  these  three  had  the  same  malformation  as  their 
sister  and  her  son.  The  grandfather  was  one  of  eleven  children,  in  five  or 
six  of  whom  the  defect  existed.  He  stated  that  it  had  been  observed  in  the 
fiimily  fur  over  one  hundred  years. 

lu  eontrast  to  this  hereditary  transmission  of  the  same  malformation  is 
a  case  reported  by  W.  S.  Montgomery  Smith,'  iu  which  hcriHlitar)*  detect 
of  the  digits  was  observed  for  two  generations,  while  a  representative  uf 
tlie  third  changed  the  routine  by  possessing  a  supernumerary  thumb.  Tbe 
usual  deformity  of  tiie  family  present  in  sevenil  instances  for  two  genera- 
tions had  been  a  deficieucy  in  the  t(xw,  the  big  toe  being  present,  the  second 
absent,  the  third  rudimentarj',  and  the  fourth  and  fifth  webbed.  The 
paternal  grandmother,  from  whom  tlie  malformation  could  l)e  traced,  «• 
hibite<l,  in  addition  to  it,  absence  of  both  thumbs  and  a  webbed  state  of 
the  fingers. 

The  cause  of  congenital  deficiencies  is  somewhat  ol>scure.  Doubtlefss  in 
the  great  majority  of  instances  they  originate  very  early  in  firtal  life.  Ac- 
conling  to  the  theor}'  of  Has.se  and  Pauli,'  they  rcsidt  from  intlanuuatury 
adtiosions  between  the  amnion  and  the  integument  at  a  verj*  early  stage 
of  (levelopmcnt,  the  suljsctjuent  increase  in  the  amniotic  fluid  cansiti):  the 
bauds  of  adhesion  to  bivak  up,  the  process  bringing  about  distortions, 
amputations,  etc. 

Cases  of  intra-u(erine  amputation  resulting  from  pressure  of  the  umbili- 
cal cord  would,  of  coui'sc-,  fall  under  the  category  of  <'<jngenital  deficiencies; 
but  they  are  obviously  of  a  different  nature  from  instances  where  the  mem- 
ber is  present  although  imj«?rfect  in  its  development. 

Treatment. — 80  great  is  the  variety  of  malformations  of  this  clii<8  thai 
each  case  will,  for  the  most  j«irt,  have  to  Ik;  dealt  with  ac«)rding  to  its 
own  merits.  To  supply  tiiat  which  nature  has  failed  to  provide  for  an  iwVi- 
vidual  i.s  plainly  JM-yond  the  n-sources  of  surgery.  On  general  principles,* 
malformcfl  limb,  unl(>ss  the  distortion  is  of  an  extreme  degree,  is  of  more 
use  to  its  possessor  than  any  artificial  appliance  could  be,  and  therefore  it  is 
a<Ivisod  that  the  plan  of  treatment  jidoptetl  Ik'  a  conservative  one.  By  the 
eni[»luyinent  of  projK'rly-<^)nstructctl  apparatus  a  distortecl  hand  or  f<K)t  iimy 
be  bnnight  into  a  fairly  good  if  not  normal  position,  and  compensation  for 
the  lack  of  a  bone  in  the  forearm  or  leg  Ix'  made.  To  increa»*e  the  muscular 
development  of  tlie  part,  massage  and  electricity,  judiciously  used,  will  he 
of  service. 

Oj>crative  measures  may  in  certain  causes  he  called  for  to  correct  the  in- 
fluent* of  a  shortenixl  muscle  or  a  «>ntracted  fascia,  or  to  remedy  on  other- 
wise irremediable  deformity  of  a  bone. 


•  Guy's  HiTspitn!  Reports,  1888,  vol.  xlv. 

•  Arehiv  f.  Klin.  Cliir.,  vwl.  ixiv. 
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H  Cases  may  be  met  with  in  which  conservatism  is  out  of  the  question,  in 
oonseqnenoe  of  the  extreme  degree  of  deformity  of  tlie  limb,  its  artienla- 
tiuns  being  so  imix;rlcK:t  iia  to  jx-rmit  of  little  or  no  motion,  and  the  raeuil)er 
being  rather  an  encumbrance  to  the  individual  than  otherwise.  Under 
such  circumstances  its  removal  would  ha  advisable. 

Hands  deformed  in  eoiisetjueniv  of  the  absence  or  defective  development 
of  fingers  may  sometinu\s  be  improved  in  appearance  by  sui^icul  measurea. 
Thus,  rudimentary  fingers,  the  jthalanges  of  wiiich  are  entirely  absent  or 
but  ill  deveU)i)<^J,  and  which  are  of  nii  s<'rvice  whatever,  should  be  ampu- 
tated, the  scar  rosiiltiiig  from  such  oj^'i-atiou  being  far  less  unsightly  than 
the  deformity  itself;  and  the  webbed  condition  of  some  of  the  fingers,  some- 
times met  with  in  association  with  defects  of  the  hand,  should  Iki  remedied 
^w  an  appropriate  ojK'ration.  (See  section  on  wclibetl  fingei's.) 
■  Cases  of  deficiency  in  the  toes  will  s<^ldoni  ri'^piire  surgii-al  ti-eatment 
unless  combined  with  some  other  deformity  of  tlie  fiwt  or  leg.  Tlie  ini- 
natural  apjicsirancc  bciug  concealed  by  the  foot-wear,  no  interference  will  be 
calli-d  fur  on  tiiat  score.  A  rudimentary  or  ill-<levelo])«l  au<l  distort«l  toe, 
however,  may  be  the  source  of  annoyau(«,  or  may  interfere  with  locomotion, 
and,  under  such  circumstances,  should  be  renjo\'ed. 

CONGENITAL   CLUB-HAND. 

This  dcfijrmitv  is  seldom  seen  bv  it.si'lf,  l>eing  in  most  instances  associated 
with  osseous  defet-ts  in  the  hand,  wrist,  or  forearm. 

In  addition  to  these  defei-ts — notably  imjxirieet  development  or  absence 
of  the  rsidius,  and  deformities  or  drficicncics  of  the  (".irpal,  metacarpal, 
and  phalangeal  Iwnes — its  causes  are  similar  to  those  which  pnKluce  clul>- 
foot, — namely,  pretwurc  in  utero,  muscular  contractions  or  anomalies,  and 
])aralysis. 

Varieties. — Club-hand  is  either  simjile  or  compound.  Tlu?  simple 
varieties  are  namc<.l  the  radial,  the  ulnar,  the  palmar,  and  the  dorsal,  ao 
cording  to  the  direction  of  the  deviation  of  the  hand  at  the  wrist.  In  the 
radial  form  the  Imnd  is  in  the  pctsition  of  alMluction,  in  the  ulnar  it  is 
adducted,  in  the  |>;ilinar  it  is  ttexwl,  and  in  the  dorsal  it  is  exten<l(d.  The 
must  common  is  the  ]>almar,  in  which  the  wrist  and  fingers  are  flexed,  and 
the  palm  hxiks  towai^s  the  tlcxor  asjxvt  of  the  forearm. 

The  simple  lorms  are  less  ftwjuent  than  the  conipi>und.  Of  the  latter 
the  radio-palmar  is  the  most  common.  In  this  deformity  the  thumb  and 
its  metacarpal  bone,  some  of  the  bones  of  tlie  car|)iis,  and  |«irt  or  the  whole 
of  the  radius  are  usually  absent.  The  hand  is  placixi  at  an  angle  with  the 
external  Ixirder  of  the  forearm,  its  radial  a3|>ect  Ix-ing  sometimes  in  contact 
with  the  surface  of  the  latter.  At  the  inner  side  of  the  wrist  the  lower 
extremity  of  the  ulna  forms  a  marked  projwtion. 

The  compound  variety  next  in  point  of  frequency  is  the  eubito-j)alniar. 
In  this  form  the  wrist  is  flexed  and  the  hand  directed  towards  the  uluar  or 
inner  Iwaler  of  the  forearm. 
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Dorsal  cliib-liand,  eitlier  simple  or  compound,  is  seldom  seen. 

Treatment. — Cases  of  an  extix-rae  degi"ee  of  elub-iiand  in  oonjunctioi 
with  marked  distortion  of  tlie  cxtnnuity  resulting  fmrn  oss«.h>u8  and  mat- 
culiU'  deficiencies  will  seldom  be  improved  by  treatment  other  than  tlie  ap- 
pliisitiiiii  of  an  apparatus  with  the  object  of  partly  eomjtensating  for  tlitse 
failures  of  duvelopmeut.  Iiidei'd,  in  some  instam^es  notliing  whatever  iiii 
be  done  to  improve  the  condition,  and  the  useless  liand  slioidd  be  amputati^l. 
In  cases  of  a  simpler  kind  measures  such  as  are  employeil  ft>r  the  corratioo 
of  elul)-foot  should  be  adopted  :  contracted  tendons  shotdd  be  divided,  u 
appropriate  apimratus  to  overcame  the  deformity  provided,  and  the  t<ine  uf 
ill-<lcvel(>ixHl  or  paralyzed  muscles  improvol  by  the  use  of  massofie  ami 
electricity.  After  tenotomy  has  been  perl'ornuxl,  thi-ee  or  fi>ur  days  shuulti 
be  allowe<I  to  jiass  l>efore  the  retention  a|»|)aratus  is  applie«l  and  the  pnntM 
of  bringing  the  hand  towards  its  normal  |)otiition  by  tluit  miaus  begun. 


SUPERNUMERARY   LIMBS. 

Deformities  of  this  kind  are  of  extremely  rare  occurrence,  the  only  cases 
that  have  been  recorded,  so  far  as  I  know,  being  the  following :  oneof  siiper- 
utimeraiy  arm,  rejKH'tc<l  l>y  Hartley,'  the  patient,  a  Iwy  ten  years  of  age, 
possessing  an  entire  additional  arm  on  the  rigiit  side.  A  very  singular 
case,  re{M)rted  by  Grandin,'  is  that  of  a  child  having  in  the  right  arm  two 
humeri,  caeli  articulating  with  a  radius  and  an  ulna,  and  Ix'tween  thcwww 
a  third  radius  and  ulna.  Tiiere  were  tlu'ce  hands,  that  in  what  woiiM  lie 
Dornially  the  radial  side  having  four  fingers  and  one  tlnimb,  tiie  latter  in « 
state  of  ctmtraction,  and  on  its  ulnar  side  two  rudimentary  fingers.  Tlie 
midille  hand  posses«*(l  four  fingei-s,  all  of  them  eontracte<l,  and  the  third 
baud  had  five  fingers.     Each  hand  was  capable  of  indc[)ciidcnt  motion. 

Murray^  has  dcs<Tibetl  the  case  of  a  woman  with  double  hand,  aiul 
Giraldes*  tliut  of  a  child  with  the  same  condition. 

SUPERNUMERARY   DIGITS— POLYDACTYLISM. 

The  largest  group  of  ca-ses  of  abnormalities  of  the  extremities  is  that  in 
which  the  deformity  is  due  to  an  increase:  in  the  numl)er  of  the  digits  or  in 
the  nunilH-r  of  segments  of  which  tlicy  are  a)mj)OsetL  AVhile  in  the  in»- 
jority  there  is  but  one  additional  finger  or  toe,  many  cases  are  on  record  in 
which  tliere  have  \mm  more.  Thus,  JIasoii*  rc|iort3  an  in.stancc  in  which 
there  were  nine  tfKS  on  tlie  left  fixit.  Aunaiidale  [foe.  cit.)  mentions  a  ca* 
in  which  there  were  seven  toes  on  the  left  foot  and  six  on  the  right,  the 
individual  having  had  also,  at  the  time  of  birth,  fourteen  fingers;  another 


>  New  York  Medical  Jnuroal,  1887,  vol.  xlvi. 

'  AmorioHn  Journal  of  Obntptrics,  1887.  vol.  xx. 

»  Pn>c«>ditiits  of  the  Mi-tik'o-ChirurKicnl  Sticiety  of  London,  1861-64,  ToL  iv. 

*  Lw^'iii*  cliniqiies  »ur  1p«  M.ilndips  chirurginults  des  Enfanta. 


'  St.  Thomas's  Hospital  Roports,  1879,  vol.  xx. 
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<iasc  in  which  each  liaud  had  ten  fiugers,  and  each  ttjot  ten  toes  ;  and  anotlie 
i«  which  tliere  were  six  lingers  and  two  thumbs  un  each  hand. 

Folyddctyliam  is  froquently  hereditary,  tlie  deformity  soiuetiraes  show-l 
log  itself  iu  several  sueix.-ssivo  generations  of  a  family. 

Adopting  the  da-ssitiiation  of  Aunandale,  superuumerary  digits  will  be] 
fuund  to  ooiuprise  four  varieties  : 

1.  A  rudimentary  digit  attaciied  loosely  or  by  a  pedicle  to  any  part  of 
tiie  hand  or  foot,  or  to  anotlier  digit. 

2.  A  more  or  leas  develoiKHl  digit  articulating  with  the  head  or  side  of 
■I  tuflaciir|>al,  mctatan^al,  or  phalangeal  bone. 

3.  A  perfect  digit  aiticululing  with  a  metacarpal  or  nietatai"sal  bone  of 
ats  own. 

4.  A  more  or  less  developed  digit  united  throughout  its  length  with 
•notlier  digit,  and  articulating  cither  witli  a  nictacju-pal  or  metatarsal  buue 
of  its  own,  or  witli  one  connnon  to  it  and  another  digit. 

In  regard  to  the  firet  class,  the  digit  is  more  or  less  rudimentary,  having 
one  or  two  ill-developed  phalanges,  and  Ix'ing  attached  by  a  slender  pedicle. 
Xn  the  case  of  the  hand  such  digits  are  si'cu 
xnost  frequently  on  tlie  ulnar  border,  stimetimes 
growing  from  the  Iiand  itself,  sometimes  from 
tJio  side  of  the  little  finger.  They  have  been 
cuct  with  on  the  nidial  side,  iu  the  |ialm,  and 
on  the  dorsal  surface  of  the  hand. 

In    the  second    kind    the  sii|tpriiiiiiit'rarv 
digit  may  artictdate  either  with  an  expaud^'d 
or  a  br«iodencd  head  of  a  nietacar|>al  or  meta- 
tiarsal  hone  or  ])halanx,  in  <^>nj(inc-(ion  with  the 
nonnal  digit,  the  two  being  enclose<l  iu  a  cnm- 
cnon  capsidar  ligament,  or  with  an  articular 
surface  of  its  own,  the  head  of  the  metacaqial, 
xuctatarsal,  or  phalangeal  Ixine   Ix-^ing  iu  this 
caae  bifurcated  so  as  to  ibnn  two  separate  ar- 
ticular extremities,  and  the  capsular  ligament  being  sometimes,  as  in  the 
former  instance,  common  to  both  digits,  and  somctinies  separate  froni  that 
of  the  normal  digit.     When  the  additional  digit  articulates  witli  the  side 
of  a  nietaoariial,  metatarsal,  or  phalangeal  Imae,  the  articular  facet  for  it 
will    usually  Ix-   found   Ix-low  the  distal   extremity  of  tliufie  bones.     Tho 
articulation,  as  a  nite,  jxwsesscs  a  distinil  and  separate  capsular  ligament. 
Digits  of  this  second  variety  are  of  little  use,  being  generally  limited  in 
their  mobility,  and  fre(jnent!y  ill  developed. 

Id  tlie  tliinl  variety  the  snjK'rnunieniry  digit,  having  a  metacarpal  or 
metatarsal  bone  of  its  own,  is  well  ik'veloj)etl,  movable,  and  useful,  as  a 
1  rule. 

In   the  fourth  class  the  union  In-tween  the  snijernumerary  digit  and 
tts  neighbor  is  usually  complete,  and  extends  through  their  entire  length. 


Supernnmentry  Buyer,  lint  variety. 
(After  Annandale.) 
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Sometimes,  however,  this  is  not  the  case,  the  union  being  bat  partial,  Ixitli 
in  extent  and  in  firmueas.  Instances  of  this  variety  are  met  with  imst 
imiucutly  in  the  thimib  and  the  great  toe. 

It  will  be  nnderstood  that  those  remarks  ap])ly  to 
Iwth  the  fingers  and  the  toes. 

Treatment. — Taking  each  variety  sojiai-atolv,  m 
shall  be  enabled  to  see  nvm 
clearly  the  treatment  appropri- 
ate to  each.  Ditfits  of  tin-  first 
variety  should  Ije  dealt  wilL  by 
removal,  the  o])eration  being 
pcrfornu'd  at  as  early  an  3^  8.1 
possible.  The  pnK"«;'dure  is  of 
the  simplest  kind,  and  consists 
merely  in  cutting  through  the 

Supernumerary  thumb.         Sopemumerary    toe,  sec-      l)edicle    witll    S<'ii?SOre    or    knife, 

K<-ond  vnriety.     (Arter    oiid  variety.  (After  Aiiuau-    takiuff  care  that  none  of  it  be 

Anuoiidale.)  dale.)  ° 

leil  and  that  any  arterial  s{)urt- 
ing  which  may  (wnr  be  controlled  by  either  a  fine  ligature  or  a  suture. 

Additional  digits  of  tlic  set-ond  cla.ss  siiuuld  also  \k  reniovwl ;  but  the 
utmost  care  should  be  taken  to  preserve  strict  asepsis,  for  should  tl>ere  be 
but  one  capsular  ligjinicut  and  synovial  membrane  for  the  extra  digit  and 
the  uoniial  one,  and  should  su])punition  follow  the  ojwration,  the  result 
would  be  disasti"ous  to  the  usefulness  of  the  latter.  When  the  head  of  the 
mctacaqtal  or  metatarsal  bone  is  bifnrrated,  the  part  supporting  the  ab- 
normal digit  should  Ik-  iucludwl  in  the  removal.  In  the  instances  where 
the  sujwrnnmerary  digit  articulates  with  the  side  of  the  raetactirpal,  meta- 
tarsal, or  phalangeal  bone,  and  the  articulation  is  provided  with  its  own 
capsule,  the  risk  of  injuring  the  articulation  of  the  normal  finger  is  not  so 
great,  but  none  the  le.'is  the  amputation  should  Ik;  carefully  iKTlbrnii'd,  with 
the  observance  of  thorrjugh  asepsis.  In  some  cases  of  the  second  variety 
the  association  of  the  articulation  of  the  suiK'rnumerary  digit  with  the 
normal  one  is  so  intimate  that  its  complete  removal  without  damage  to  the 
latter  might  be  imiKissible.  Under  these  circumstances  it  would  be  better 
to  divide  the  proximal  phalanx  of  the  siijiernumei-ary  digit  just  l)evonil  its 
ba,>je,  with  cither  Ijone-forccps  or  a  very  tine  saw,  and  so  avoid  disturbing 
the  normal  finger  at  all. 

In  tlie  case  of  the  toes,  if  in  addition  to  a  suj)ernumerary  digit  of  this 
variety  there  l)c  much  distortion  of  the  normal  one  adjoining  it,  as  is  some- 
times the  case,  both  should  lie  removed. 

Superfluous  digits  of  the  third  variety  had  better,  as  a  nde,  be  left 
alone.  Their  removal,  if  attempted,  would  involve  interference  witli  the 
su|K'rnumerary  meta<'arpal  or  metatarsal  bones  supporting  them,  and  the 
resulting  scar  would  be  quite  as  unsightly  as  the  normally-formed  although 
suiMTtluous  digit,  if  not  more  so. 
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F  In  cases  of  the  fourth  variety  it  will  usually  be  found  that  the  union 

l>««-een  the  supernumerary  and  the  normal  digit  is  so  complete  as  to  en- 

tiaoger  the  latter  if  removal  be  attempted.     If  the  thumb  be  the  subject  of 

tJie  deformity,  even  if  the  distortion  be  considci-able,  its  usefulness  may  not 

l>e  impaired  to  any  gn-at  extent,  and,  although  its  ajjjH'aranee  may  be  a 

source  of  annoyance.,  it  does  not  justify  our  running  the  risk  of  impairing 

tlie  utility  of  the  member  by  an  operation.     In  eertain  cases  of  inc(uii[>!ete 

union  it  may  be  possible  to  remove  the  supernumerary  thumb  with  but 

lifiiitfid  injur}'  to  the  normal  one,  care  being  taken,  however,  to  preserve 

a.rD]>Ie  flaps  from  the  soft  parts  to  eluso  in  the  gap  left  Ix'hind. 

If  the  great  toe  be  the  seat  of  this  deformity,  and  the  di'gree  of  distor- 
1  ^ion  be  so  great  as  to  cause  inconvenieiKt!  or  distress  from  pressure  of  the 
shoe,  amputation  of  the  entire  toe  is  the  only  means  of  securing  relief. 


CONGENITAL   UNION   OF   DIGITS— SYNDACTYLISM. 
This  deformity,  like  polydactylism,  is  one  that  is  often  met  with. 


It 


consists  in  the  union  of  two  or  more  digits  (1)  l>y  means  of  loi>se  folds  of 
akin, — the  true  "  weblxxl"  conditiun, — or  (2)  by  a  more  complete  connection 
of  the  soft  parts  of  the  fingers  in  addition  to  the  skin,  or  (3)  by  fusion  of 
the  bones.  The  union  may  extend  along  only  part  nf  the  length  of  the 
fingers,  or  it  n>ay  be  complete.  Caj^es  have  Iteen  met  with  in  whieh  the 
ConditioD  was  limited  to  tlie  distal  ends  of  the  digits.  An  extreme  degree 
of  syndactylism  is  sometimes  met  with,  in  which  all  the  digits  of  a  hand 
or  a  foot  are  fused  together  and  lose  tlieir  identity  in  one  ill-shapnl  mass  or 
lump. 

The  first  kind  is  that  which  is  most  common,  and  consists  virtually  in 
»n  exaggeration  of  the  norma!  fidds  of  skin  Ix'tween  tlie  fingers  and  toes. 
It  is  seldom  tliat  more  than  two  digits  of  a  hand  or  a  fo(jt  are  so  united, 
hut  ociasionally  cases  are  seen  where  tliroc,  or  even  all,  are  "  webbed." 
While  the  condition  does  not  necessixrily  interfere  with  the  motions  of 
flexion  and  extension,  it  may  limit  adduction  and  alKluction,  and  certainly 
it  diminishes  tlie  freedom  of  individual  motion  of  the  united  digits. 

In  the  second  variety  the  digits  are  held  together  more  or  less  firmly, 
tlie  covering  of  skin  and  fascia  being  common  to  bith  or  all  so  united,  and 
tlieir  individual  movement  being  an  impossiliility.  Each  digit  may  possess 
its  own  nail,  or  there  may  be  but  one  nail  for  brrth  (or  for  alt,  in  wise 
more  tlian  two  fingers  Ijie  the  sulijects  of  tlie  deformity),  a  longitudinal 
groove  (or  grooves)  indicating  the  portion  belonging  to  each.  The  line  of 
separation  between  these  digits  is  generally  indicated  by  a  line  or  depression 
in  the  integument. 

Fig.  7,  from  the  band  of  a  patient  of  mine,  a  twin  two  months  old,  ia 
an  example  of  the  second  variety. 

In  the  third  class  fusion  of  all  the  phalanges  is  rare,  the  union  existing 
more  commonly  between  only  the  proximal  phalanges,  or  sometimes  the 
medial  phalanges  as  well.     Each  digit  has,  of  course,  its  own  metacaqjal 


Fio.  7. 


\r ebbed  flosen,  Kcond  variety. 
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or  metatarsal  Ixme.      The  individual   movements  are  necessarily  absent, 

and,  although  they  may  be  separate,  the  distal  phalanges  are  but  slightly 

movable. 

Treatment. — For  obvious  reasons,  in 
the  nmjority  of  the  eases  of  this  deformity 
which  come  under  the  surgeon's  obsrnj- 
tion,  the  tingers  are  aff'ceted.  United  lex?, 
free  from  other  abnormalities,  give  rise  to 
little  or  no  inconvenience,  and  thfrcfun! 
generally  require  no  tn'atment.  Witli  thf 
fingers,  of  course,  the  case  is  different,  aud 
it  i.s  !i  matter  of  great  importance  to  iW 
individual  that  the  united  digits  should  l» 
liberate<l,  as  can  always  be  done  in  at  ioi.*t 
the  first  and  second  varieties.  There  are 
several  methods  of  effecting  the  separation. 
In  cases  of  true  "  webbed  fingers"  (first 
variety),  if  the  web  be  not  extensive,  the 
simple  division  of  the  folds  of  skin  is  all 
that    is    neces.sary.     A   strong  dispo?itioD 

exists,  however,  for  the  raw  surfaces  to  unite  and  thereliy  cause  the  n-yn- 

ductiou  of  the  web.     After  its  division,  therefore,  tare  should  be  taken  to 

keep  the  fingers  well  seimratcd  by  placing 

betwwn   them  some  folds  of  bichloride, 

i«xKtform,  or  borated  gauze,  and  keeping 

them  thea\  renewing  them  if  ncces-^ary, 

until  the  fn-sh  surfiices  have  skinned  over. 
When  the  web  is  more  extensive,  one 

of    the    following    ojx^rations    should    be 

ch«»*>cn. 

Norionn   Operation.* — The   first    step 

iMnsists   in    raising    small    triangular    or 

niundixl  flaps  on  the  dorsal  and  palmar 

it«{xrt»  of  the  hand,  in  the  clefts  between 

the  fingers,  the  base  of  the  flaps  being  on 

a  lino  with  the  heads  of  the  metacarpal 

boiiM.     Next  the  web   is  divided,   and 

lastly  the  flaps  are  united  by  fine  sutures, 

iM»v  tissue  which  prevents  their  easy  approximation  having  first  lieen  dividw 

iMT  ivm«>vetl. 

IMifa  Ofieration. — An  incision  is  made  along  the  median  line  of  tli<' 

ndiMUr  9urfa«'  I'f  one  finger,  and  short  incisions  at  right  angles  witli  it*"' 
"  »tt  it*  extremities.     A  longitudinal  flap,  which  should  Ije  as  thick  ss 


Fio.  & 


Norton'!  operation.   (A  tWr  Re«Tak) 


>  for  ttiW  description  lee  British  Medicnl  Juumal,  1881,  vol.  ii. 
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ale,  is  then  disswrtocl  up.  A  flap  of  similar  shajx;  is  then  raised  from 
the  dorsal  aspect  of  the  otlier  finger,  the  lonjiitiulinal  ineision  being  made 
along  its  median  lino.  F^ach  flap  is  then  folded  around  the  linger  to  which 
its  base  is  attached,  and  seciu'cd  by  sutures. 


Fio.  9. 


Fio.  10. 


Fia.  12. 
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Dldot'a  operation.    (ARer  Noble  Smith.)  Dlilot's  operation.    Transrerse  seotlon  of 

flni^rs,  »h(j»ln(j  the  line  of  Inci.ilon  (l).the 
wptimtion  of  the  lingers  {'i),  nnd  the  atl- 
Juntini'iit  or  ihe  llnpo  (3i.  DIagrummatlc. 
(After  Noble  Sroitb.) 

In  order  t<t  prevent  the  web,  or  the  tissues  which  bind  together  the 
iigers,  fftjm  reuniting,  as  they  are  c.'^itecially  prone  to  do  in  cases  of  the 
nd  variety,  in  which  the  association  of  the  digits 

Is  quite  close,  it  may  be  nwossary  to  jwrform  two 

operations.     One  consists  in  making  a  jierfomtion  in 
^Mic  base  of  the  web  and  inserting  a  foreign  body  to  be 

retained  there  iiutil  lieiiling  is  complete,  and  the  other 
^in  completing  the  cure  by  the  division 
^E»f  the  rest  of  the  web.    The  foreign  Ixxly 

n.icil   may  be  a  small  i^ilver  rod,  lia/iiig 

a  broad,  Hat  head  at  one  end,  and  a  screw 

u|K)n  which  a  nut  is  placed  at  the  other. 
Hpr  a  rubln-r  cortl  may  be  drawn  through 
^rhe  iH-rfonif  ion,  and  its  cn<ls,  one  jiassing 

up  tile  [Kilm,  and  the  utlier  np  tlie  back 
Hpf  the  hand,  «K'iire<l  to  a  wrist-baud  or 
Horacclct.  Of  tlie  two  the  last  is  to  be 
^kreferrcd,  fur,  l>cing  soft  and  [(liable,  it 
Hp  not  likely  to  give  rise  to  much  discomfort  while  it  is  worn,  whereas  the 

silver  nxl,  being  unyielding  mid  prfijccling  to  a  grt^ater  or  less  degree  ujion 

tth  the  palmar  and  the  dorsal  aspect,  might  occasion  some  annoyance. 
CONGENITAL  CONTRACTIONS  OF  THE  DIGITS. 
Although  of\cn  seen  in  association  with  other  malformations  of  the  hand 
foot,  congenital  contractions  of  the  fingers  and  toes  may  occasionally  be 
met  with  when  no  other  abnormal  condition  of  the  extremity  is  present. 


(Alter  Noble 
Bmith) 


(After  Noble  Smith.) 
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The  cleformit)'  is  caused  by  either  iaaeial  or  tendinous  contrartioD,  either 
the  flexor  or  the  extensor  tendons,  or  both,  Ix-ini;  at  fault.  It  is  usuaiW  not 
prominent  at  birth,  but  liecomes  more  noticeable  as  the  child  grows,  haviilg 
a  distinct  tendency  to  increase  slowly.  Frequently  it  is  an  hereditar}-  pecu- 
liarity, a  particular  finger  or  toe  being  affected  in  certain  members  of  suc- 
cessive generations  of  a  family. 

In  all  the  instances  that  I  have  met  with  of  contracted  fingers,  the  p«i- 
tion  of  the  digit  was  that  of  semi-flexion,  full  extension  being  imposeibir, 
tlic  condition  ilcpciiding  on  shortening  of  the  flexor  tendons.  In  the  tixs, 
wiiilc  coiitracliun  in  the  jxisitiou  of  flexion  is  more  common,  I  have  seeu  a 
few  individuals  in  whom,  owing  to  contraction  of  extensor  tendons,  the  toe 
was  pointiil  more  or  less  upward  and  could  not  be  flexed  so  as  to  rest  npm 
the  same  plane  as  the  other  toes.  In  all  the*e  cases  the  gi-eat  toe  was  llu- 
one  so  aftecte<l.  The  second  toe  seems  to  be  the  one  most  liable  to  con- 
traction in  tlic  {wsition  of  flexion,  the  degree  varj'ing  in  difl'ercnt  ca«o?. 
Such  a  deformity  may  give  rise  to  discomlbrt,  either  from  an  ingrowiug 
condition  of  the  nail,  which  in  some  cases,  owing  to  the  amount  of  flexion, 
is  directwl  vertreally  downward,  or  else  from  the  formation  of  a  corn,  aa 
the  result  of  pressure  of  the  sht>c,  over  the  prominent  first  interphalangid 
joint. 

Sometimes  one  or  more  toes  will  be  obser\'ed  to  be  contracted  in  eoa«o 
quenct:  of  contraction  of  the  plantar  fascia. 

Treatment. — Stejis  should  be  taken  to  correct  the  deformity,  cspecialiv 
when  it  is  slight,  at  as  early  an  age  of  the  patient  as  possible.  In  some 
such  cases  the  employment  of  manipulation  of  the  contractetl  digit  niav 
succeed  in  straightening  it,  but,  if  the  condition  exists  in  consequence  iif 
contracted  tendons  or  fascia,  other  means  must  be  resorted  to.  When 
the  contraction  is  more  niarkwl,  although  mtxlerato  in  decree,  it  may  jior- 
haps  Ije  corR'ctcd  by  the  application  of  a  splint  of  wood,  nd)l)er,  or  niotai. 
If  this  fail,  operative  interleronce  will  l>e  demanded,  as  it  always  is  in  lasa 
where  the  deformity  is  very  nuirUi-<l,  Under  these  eireumstanets  subciila- 
neons  division  of  the  contracted  tendons  or  fascia  must  be  performed,  and 
the  digit  maintnined  in  its  proper  [tositiitu  by  the  use  of  a  splint.  Theojicr- 
ation  will  be  more  successful  if  not  jwrformetl  at  too  early  an  age,  for  it  will 
be  found  a  most  difficult  task  to  keep  the  retaining  sjdint  in  prjsitiou  in  von' 
young  children.  Ca.se8  will  sometimes  Ije  met  with  in  young  persons  or  in 
adults  in  which  a  contractetl  toe  gives  rise  to  much  distress  in  consequence 
of  its  overlapping  the  adjacent  toes.  In  thi'se  it  will  be  proper  to  see  fiM 
whether  tenotomy,  or  division  of  the  contracted  fascia,  if  there  be  any,  will 
correct  the  conditions.  If  these  measures  be  found  uaeleaS;  amputation 
should  be  advised. 
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Definition. — The  definition  of  a  cougeuital  dislcxation  is  implied  livthe 
term  which  is  used  to  designate  this  cla.s.s  ordetbrniities,  and  signifies  a  loss 
of  contiguity  at  birth  between  the  ix)ues  forming  an  articulation. 

Synonymes. — Gennau,  Angeborene  Verreukung ;  French,  Luxation 
cong<5nitaIe. 

History- — While  Hippocrates  and  others  of  the  ancient  vvrit<?rs  un- 
doubte<lly  oljserved  these  deformities,  the  first  scientific  knowledge  of  tiiem 
M-as  presented  by  Paletta  and  Dupuytren  in  the  latter  part  of  the  last  cen- 
tuty  and  the  first  jiart  of  this. 

It  is  possible,  of  course,  for  any  articulation  in  the  body  to  be  the  seat 
of  a  congenital  dislocation,  and  a  case  has  been  reported  where  ever)'  joint 
presented  this  anomaly.  We  have  jiersnnally  seen  one  va>^;  to  be  hereafter 
descriljed,  in  which  many  congenital  dislix'ations  existetl ;  but  of  all  the 
articulations  the  hip-joint  is  the  one  most  often  offecttxl.  The  knee-joint 
lias  been  menticuiwl  as  coming  next  in  fi-ei[U(.'ncv,  and  isolatwl  e.\ani|iles  of 
«xingenital  dislixation  at  the  shoulder,  the  inferior  maxilla,  and  the  smaller 
^articulations  have  been  reixirtod. 

Among  fifty-seven  cases  of  congenital  dislocations  collected  from  the 
case-books  of  the  New  York  OrtJiopiedic  Disj)enstir>-  and   Hospital,  there 
"Were  fifty-five  cases  of  dislocation  at  the  hi]),  one  case  at  the  knee-joint,  and 
one  at  the  metatarso-phalaugeal  articulation.      Most  of  our  knowlwlge, 
therefore,  regarding  this  class  of  eases  must  be  derivetl  from  an  investi- 
gation of  the  conditions  which  present  at  the  hijvjoint,  as  the  trouiilc  occurs 
80  rarely  at  the  other  articulations  timt  little  or  no  opjuutunity  is  affonlcd 
for  their  study.     Consequently  we  shall  in  this  article  deal  principally  with 
congenital  dislocations  of  the  hipjoiut. 

The  statistics  differ  somewhat  in  regard  to  the  relative  frequency  of  the 
bilateral  and  the  unilateral  variety  of  this  deformity.     Thus,  Pravaz'  met 
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'  Trnit^  thejrique  et  pratique  dc:  Luxatioos  conginitale*  du  F^mur. 
Vol.  Ill— 60  M& 


Willi   four  Ijilatcral  ami   fiftcfii   unilateral  examples;  Boyer  with  tliirti 
bilateral  and  twelve  unilaterjil  ;  of  tweiity-six  eases  wiiich  Diipiiytren  stt        "*'"; 
only  two  or  tliree  were  single,  auil  of  twenty  easc>8  reported  by  Holmes,  s 
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tecn  were  double.     Stednmn  '  analyzetl  twenty-five  eonsccutive  cases, ; 
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found  fifleen  unilateral  and  ton  bilateral  examples. 

Of  the  fifty-five  cases  <if  congenital  dislcR'atiou  of  the  hip-joint,  rr  j;^'*'?' 
resenting  the  t<*tal  number  applying  for  relief  at  the  New  York  Ortht^*"" 
pietlic  DispensaiT  during  a  jxTitnl  of  ten  years,  from  1878  to  1888  inc!  ^  — '"^■i 
sive,  both  joints  were  alfeeted  in  twenty  iustauees  and  one  joint  alone 
thirty-five  instanees. 

All  of  these  eases  have  been  personally  examined  by  the  authors,  arc 
they  have  Iktu  analyzed  with  speeial  refercuee  to  etiology,  sex,  and  locatioK 
with  the  following  results.     Of  the  total  number,  twelve  oceurretl  in  mal^^*-'' 
and  forty-three  in  females.    Of  the  thirty-five  i-ases  in  which  only  one  joiiK-*-  * 
was  atl'ected,  in  eleven  it  was  the  right  and  in  twenty-four  the  left.     Tltrfx'^^*''^ 
of  the  eleven  cases  with  right-side  deformity  were  males  and  eight  females 
and  of  the  twenty-four  tiises  whose  left  hip  was  affected  four  were  mal 
and  twenty  females.     The  twenty  bilateral  rtises  included  five  males  and 
fiCtecn  females.     A  i-ompurison  of  the  total  numljer  and  each  soj>arafe  class 
will  show  that  the  prujMjrtion  of  females  to  males  afflicted  with  this  de- 
formity wa*  in  the  ratio  of  aliout  thrve  and  one-half  to  one.     Of  Dupiiy- 
trcn's  twenty-six  cases  twenty -two  were  females  and   four  males,  awl  of 
Holmes's  twenty  cases  seven  were  males.      There  have  been  attempts  to 
explain  this  preponderance  of  female  east-s,  but   none  of  them   have  lieea 
satistiu-tory,  though   the  disproportion  has  been  noticed   by  all  oWervers, 
The  left  hip  scenis  to  be  the  favorite  seat  of  the  affection  in  the  proj»ortion 
of  five  to  one.     Tlie  proportion  of  bilateral  to  unilateral  cases  was  greater 
than  that  oljservwl   by  some  writei-s  and   smaller  than   that   observed  by 
others, — viz.,  3<)^§  per  cent, 

Etiologry. — ^The  etiology  of  all  congenital  defomiitii^  is  obscure,  and 
that  of  congenital  dislocations  is  no  ex<vptinn  t<i  the  rule.  The  theories 
advancftl  have  been  almost  as  numerous  as  the  nutlntrs  of  articles  on  the 
subject,  but  none  of  them  lias  trustworthy  proofs  behind  it,  and  few  are  irvcn 
j)lausible. 

It  may  Ix?  interesting  briefly  to  mention  a  few  of  the  causes  advanced. 

1.  Heredity  (Dupuytren,  and  afterwards  Stromeyer  and  Schregcr). 

2.  External  violence  acting  u|>on  the  fwtus  in  utero  (J.  L.  Petit). 

3.  Primitive  alteration  in  the  germ,  or  an  alx>rratiou  of  the  primitive 
force  (Dupuytren), 

4.  Arrest  of  the  development  of  the  osseous  portion  forming  the  coty- 
loid cavity  (Rreschet). 

5.  Articular  maladies  occurring  in  the  foetus  during  iutra-uterioe  life 
(M.  Parise  aud  others). 


'  Buck's  Hand-Book  of  the  MedicHl  Science*. 
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6.  Primitive  altoratiou  in  the  nervous  centres  (Chaussier,  revived  by 
X)elpech  and  Gn^rin). 

7.  '*  Pathological  spasmiidic  contractions  of  the  muscular  tissue,  result- 
ing from  a  perverted  or  di^sturU-d  condition  of  the  excito-motor  apparatus 
of  tjhe  medulla  spinalis"  (Carnochan). 

A  careful  examination  of  the  histories  of  the  cases  reported  above  was 
»nade  with  reference  to  the  cause  of  the  deformity  as  statetl  by  the  niotliers 
K>f  the  (latients,  and  prodtuxMl  the  following  results.  In  forty-six  ra^cs  no 
<ause  wliatever  could  1r'  assigned.  Two  were  ascribed  to  a  fall  of  the  child 
in  infancy,  one  to  a  fall  of  the  mother  before  the  birth  of  the  child,  one  to 
a  supjKised  accident  to  the  mother,  but  of  which  !^he  was  very  uncertain,  one 
•to  an  early  attack  of  erysipelas,  one  to  an  abscess  at  the  left  external  luiil- 
leolus  in  a  case  of  double  dislocation,  one  to  convulsions  at  fifteen  months, 
one  to  measles,  and  one  was  a  jirenwtiire  delivery. 

Brodhurst'  states  that  this  derormity  never  occurs  excejrt  in  preter- 
natural labors,  and  usually  in  breech  presentations.  But  a  carcfcd  iurjuiry 
in  these  cases  9ho\v(>fl  that  most  of  the  labors  were  perfectly  normal. 

Dtipuytren  based  his  idea  of  hertnlity  U]wn  one  remarkable  case,  but 
snltserpient  investigations  have  not  strengtbem>d  the  argument.  In  the 
caiscs  analyzed  by  us  no  wdl-markcd  history  of  the  deformity  api)earing 
often  in  the  family  was  observed. 

Moreover,  all  the  causes  assigned,  with  possildy  one  exception,  «)uld 
have  no  connection  with  the  deformity  iu  question,  as  they  oeenrit'd  either 
at  a  time  when  tlie  joint  was  fidly  foriuctl  or  after  the  liirth  of  the  i-hild. 
Thi- exa>ption  whicli  might  1k"  ntdcd  is  tlie  ca.s(;of  the  woman  who  fell  c;u-ly 
in  pregnancy  ;  but  cases  occurring  during  confinement  from  foirible  delivery, 
etc,  ought  to  be  incbtdcit,  strictly  s|>caking,  under  traumatic  ilisliH-atious. 
H  lifter  has  shown  that  where  sufficient  violence  occurs  to  dislocate  the 
'erniir  a  diastasis  or  separation  of  the  epiphysis  is  more  likely  to  result. 

The  theor}'  of  intra-uterine  jfiint-inflanunations  seems  to  be  scarcely 
tenable,  as  the  results  of  such  anfe-|»artura  diseases  are  never  present 
^*'«en  the  joints  are  examined  after  birth. 

If  the  deformity  were  due  to  markwl  changes  in  the  spinal  mrd,  cither 
*®  the  result  of  deficiency  in  ner\-e-tissue  or  iu  cf>nse*:)uence  of  inflaniniiit(try 
**^ion  pr(xlucing  jMiralysis  of  certain  groups  of  muscles,  we  should  sM]>jM)se 
_*»at  the  effects  of  such  paralysis  would  be  apparent  after  birth.  While  it 
'*  true,  as  Gu6rin*  states,  that  in  some  cases  there  is  atrophy  of  the  thigh- 
"**iscles,  we  have  never  observ*>d  anything  like  a  true  parsilysis. 

Tlie  the<iry  of  Carnochan*  si*ems  to  be  a  very  fanciful  one  and  incajra- 
■^  of  demonstration,  for  it  is  difficult  to  imagine  spasmodic  contraction  of 
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'  Lecture*  on  Orthopiedic  SurRcry. 

'  Rrc-hcrches  sur  les  Luxntiont  cnngfnitnles. 

'  EtioUig}'.  Pathol(■g^',  and  Treutment  of  Cungcnital  Dislocations  of  the  Hnad  uf  tlio 
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muscles  sufficient  to  produce  luxation  of  the  femora  which  would  disappear 
as  soon  as  the  eliild  was  born. 

The  idt'a  that  congenital  dislocations  are  the  residt  of  developmental 
anomalies  is  the  most  rational  of  all,  and  receives  support  from  the  fart 
that  children  who  are  the  subjects  of  the  deformity  are  generally  healtliy 
at  birth,  showing  entire  absence  of  disease,  ))a.st  or  present,  of  the  joint- 
strnctures  involved.  Again,  the  occurrence  of  cases  of  multiple  congenital 
dislocations  would  tend  to  supjjort  the  theory  of  improj)er  development  or 
vice  of  conformation. 

The  following  case  will  perhaps  serve  as  an  illustration.  For  the 
photographs  (Figs.  1  and  2)  and  very  careful  notes  ujwn  the  case  we  are 
indebted  to  Dr.  T.  Halstcd  Myers,  of  New  York  City. 

Fratiris  M.,  a  patient  in  the  service  of  Dr.  Ketch  at  Bandall's  I«Innd  HospitJil,  wu  tnt 
seen  in  the  t^pring  of  1887.  For  eomo  time  the  attondnnU  and  physicians  at  the  hospital  had 
noticed  the  poculiur  walk  of  the  child,  but  it  had  been  ascribed  U}  the  condition  of  the  f««, 
as  they  were  in  the  position  of  a  inurkc<l  talipes  equinus.  It  was  impossible  to  obtain  toy 
early  history  of  the  patient.     The  following  are  Dr.  Myers's  notes  on  the  case. 

Francis  M.     Bilateral  congenital  dislocation  of  the  femora;  bilateral  di»l>K.'atior  oftlrt 
head  of  the  radii  ;  ubnomial  laxity  of  all  the  joint-ligamenta ;  double  congenital  talip*  ] 
equine- vanis. 

Fio.  1. 


Shows  the  talipes,  Uic  hyperextenslon  at 
the  knee,  tlic  i>roni1nciice  of  tlie  trochanters, 
tlte  roi)M?quet)t  ?i[ilnal  InrdostN  kIso  the  prom, 
inenco  over  the  tivatl  of  the  radius. 


Shows  the  prominent  Irnchaiiten,  lb«  lo^fl 
dosls,  the  dlsloratlon  of  the  radial  farad,  snt^ 
tlie  hypcrexlen!>lon  nt  the  wrist  uiul  nielfr 
carpo-pbalangeal  Joints. 


In  this  case  the  typical  pose  and  walk  are  exaggerated  by  the  condition  of  talipes, 
maintain  a  position  of  stable  eijuilihrium  there  must  l>e,  and  is  here,  a  h\-perPxlen<ion 
the  knee  t<i  allow  the  heels  to  touch  the  ground,  and  this  in  turn  requires  ■  compensai 
exaggeration  of  lordosis. 

Examination  of  the  individual  joints  shows  that  the  intei^phalangeal  joint*  of  the  toM 
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^lUow  an  extreme  InU-rul  and  aiit«ru-]>o9terior  gliding  motion  without  actual  dislocation, 
SexioD  tij  niui'ty  degrees  and  ext<^M«ioa  to  on«  hundred  und  leu  degrees. 

The  metatanto-phulungeul  joint*  present  the  same  degree  of  laxity  of  their  ligaments, 
yiexiou  is  p<Kuible  to  eighty  degrees,  extension  to  one  hundred  und  ten  degrees. 

The  tarsal  and  ankle-joint  motions  are  restricted,  owing  to  the  equino-varus  deformity. 
'I'he  inner  band  of  the  plantar  fascia  is  teme  and  prominent,  and  the  tendons  of  the  posterioi 
^.iWeI  group  of  muscles  prevent  full  flexion  at  the  ankle. 

At  tJie  knee-joint  flexion  is  allowed  till  the  leg  touches  the  thigh  ;  extension  is  possible 
■*.«  one  hundred  and  thirty-five  degrees.  There  is  also  a  marked  lateral  mobility  at  this  joint. 
SSIight  r<it»lion  also  is  allowutl  in  the  exteuded  [Msition,  while  in  flexion  of  forty-flve,  ninety, 
«^«rone  hundred  and  thirty-flvo  degrees  aa  much  as  forty-five  degrees  of  rotation  is  possible. 
The  patella  can  be  inclined  on  cither  its  inner  or  its  outer  edge  at  an  angle  of  fifty  degrees. 

At  the  hip-joint  the  characteristic  deformity  ie  present,  the  head  of  the  lemur  being 
raadily  felt  on  the  dorsum  ilii.  There  is  very  little  telescoping  of  the  joint,  but  rotation 
i*  possible  thri.>ugh  ninety  degrees  inward  as  well  as  outward.  The  trochanter  major  lies 
laalf  an  inch  above  the  level  of  the  anterior  superior  iliac  spine,  even  when  the  child  is 
Ijing  down.  Extension,  abduction,  and  adduction  are  normal.  Flexion  can  be  made  to 
torty  degrees. 

The  spine  is  flexible,  but  not  markedly  so. 

In  the  up])er  extremity  the  inter-phalangeal  joints  allow  the  same  free  lateral  and 
iMH/To-posterior  gliding  motion  as  was  obscn-ed  between  the  toes.  Flexion  and  extension 
to  ninety  degrees  are  possible.  The  metacarpo-phalangeal  joinU  allow  extension  to  one 
Hundred  degrees. 

At  the  wrist  there  are  flexion  and  extension  to  seventy  deg^rees,  and  at  the  inferior 
ndict-ulnar  articulation  motion  is  very  fi^ee,  allowing  complete  disUiuation  of  the  bones  in 
Wk.ti  anteri>-{>09terior  direction. 

At  tlie  elbow-joint  pronation  and  supination  are  not  restricterl ;  there  is  also  free  flexion 
«Kcrpt  in  extreme  supination  ;  extension  is  exaggerated  twenty  degn'cs.  The  head  of  the 
natlius  is  completely  dislocated  upward  and  forward,  lying  directly  in  front  of  the  external 
o«jiidyle  of  the  humerus  in  Uio  nulial  depression ;  and  the  disli>calion  cannot  be  reduced. 
The  prominence  at  the  outer  aspect  of  the  joint  usually  produced  by  tlie  external  condyle 
i*  here  formed  by  the  head  of  the  radius.     (See  Fig.  2.) 

At  the  shfiulder-joint  no  iibnonnalities  were  discovered.     The  lax  ligaments  of  the 

no-rluvicular  articulation  allnw  almost  a  complete  dislocation  upwanl  and  liiickward. 

Both  sides  of  the  body  are  similarly  afl'ucted,  but  the  left  side  to  a  more  marked  degree. 


\ 


To  summarize,  thon,  we  may  say  tlmt  the  cause  of  conjienital  tlislrK'ations 
IS  prolxibly  some  clianj^e  in  tlie  tviilral  nervous  system  of  the  firtns,  whieh 
prolucea  a  perverted  ilevelopmL-nt  and  growth  of  the  osseous,  the  ligamen- 
tous, or  the  muscular  ti.^snes  of  the  joint,  or  perlinjjs  of  all  of  them  together. 
Patholoery. — Tlie  a|>[>earanee  of  jointe  wliich   have  been  the  seat  of 
ooogenital  dislcKntimi  varies  somewhat  with  the  age  of  the  patient,  and 
wen  is  oouHttjuently  some  difference  in  the  deaerijrtions  made  by  the  eev- 
etal  observers.     In  the  essentia!  |xiints,  however,  all  agree. 

The  aeetabultim  is  st>m('tiiufs  dehdeiit,  but  more  eomraonly  exists  as  an 
owl  or  triangular  shallow  depression  in  the  bone :  in  rare  instances  it  may 
Jtrtsent  as  a  lx>ny  jirntiiljerance.  Sometimes  there  is  an  abortive  attempt  to 
form  a  new  aeetabnliini  on  the  dorsum  ilii,  without,  however,  any  true 
Ijony  dejKJsit,  and  the  depression  so  formed  may  be  lined  with  a  synovial 
membrane  and  have  a  fibrous  capsule  atta(*h(><l  to  its  margin,  or  it  mav  l>e 
smooth  and  liard.  The  old  capsule  usually  remains  attat-heil  to  the  margin 
of  the  rudimentiiry  acetabulum  if  one  exists,  and  may  be  simply  stretched 
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and  loosened,  allowing  the  head  of  the  femur  to  play  up  and  down  within 
itself,  or  may  be  perforated  so  as  to  allow  the  head  of  the  bone  to  escape 
entirely.  Sometimes  it  is  found  converted  into  a  ligameutons  cortl,  and  in 
such  cases  there  is  no  attempt  to  form  a  new  ueetabulum.  C'arinx-han  (loc. 
at.)  found,  in  the  case  of  a  subject  seventy  yiars  of  age,  that  a  new  cap- 
sule had  licen  funned  of  fibrous  tissue,  which  was  attached  to  the  annular 
reut  in  the  old  cajwule.  The  head  of  the  li'tuur  is  sometimes  merely  changid 
iu  form,  being  smaller  than  normal  and  flattened,  or  it  may  lie  entirely 
absent.  In  Canux'han's  cjisc  it  was  friable,  and  the  articular  cartilage  was 
very  thin  and  deliwite.  The  musclis  about  (lie  joint  present  some  cliaugw, 
part  ttf  them  being  contracted  and  jierliaje  showing  evideneu  of  Iktty 
degeneration,  while  others  arc  hyiHTtrophied. 

In  ctingeuital  dislocatitin  of  the  kuoe-joint  the  tibia  is  generally  drawn 
backwaixl,  pi-eseuting  in  the  popliteal  space,  but  several  cases  of  forward 
dislocation  have  been  rejwrtod.  When  the  dislo<'ation  is  backward,  the 
ligaraentum  patellae  is  8tretche<l  and  the  hamstring  tendons  are  contracted; 
when  forwaixl,  the  iiever.se  is  true.  The  crucial  ligaments  are  relaxed 
in  both  cases.  The  patella  is  sometimes  absent,  but  generally  is  present, 
though  out  of  its  usual  jvosition. 

Luxations  of  the  other  joints  have  been  so  rare  that  their  pathology  has 
not  been  studied. 

Symptoms. — The  symptoms  of  a  congenital  dishx^tion  at  the  hip  vary 
materially,  dejwnding  on  wlictlier  the  afl'ectiun  is  unilateral  or  biluterul. 

In  either  case  tlie  deformity  is  not  discovered  until  the  child  l>€gius  to 
walk,  and  it  is  doubtful  if  a  dia;jnosi8  could  lie  made  l)eforc  that  time,  as, 
in  all  pr<)l)ability,  tlie  head  of  the  femur  dt>es  not  leave  the  acetabtdura 
until  the  weight  of  the  butly  is  brought  ujKin  it.  In  case  the  deformity  is 
bilateral,  the  gait  of  the  child  is  a  peculiar  rolling  or  wabbling  one,  which 
is  chaiticteri!<tic,  and  is  the  result  of  an  endeavor  to  Ijalance  the  side  of  llie 
jwlvis  ujxju  tiie  sliding  head  of  the  femur.  The  litvls  are  not  usually 
brought  to  the  gmund,  the  weight  being  borne  ujwn  the  balls  of  the  feet. 
This  peculiar  meth<Hl  of  lociimotion  is  most  marked  when  the  child  walks 
slowly,  since  in  rapid  walking  or  in  running  the  weight  of  the  Ixxly  is 
transferred  so  quickly  from  one  side  to  the  other  that  the  femora  slide  up 
only  a  short  distance  u]X)n  the  ilii. 

If  the  jKitient  is  strippcil,  two  things  will  be  prominently  noticed,— 
viz.,  the  extreme  breadth  of  tlie  pelvis  and  a  lonlosis  of  the  lumbar  spine- 
There  is  also  obliteration  of  the  normal  joint-outlines,  the  nates  being  flat- 
tened below,  while  at  the  level  of  the  iliac  crests  the  hijjs  are  flaring.  The 
thighs  are  separated  from  each  other  above,  giving  the  perineum  a  sfjuarc 
appearance.  The  lordosis  of  the  spine  is  produced  by  an  effort  to  snstain  an 
ef|uilibrium,  sinc-e  the  heads  of  the  femora  are  plaeetl  posterior  to  the  normal 
aoetabula. 

If  the  child  is  placed  upon  a  flat  surface  on  its  back  and  the  thigh  is 
flexed  to  a  right  angle  with  the  pelvis,  which  is  at  the  same  time  held 
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firmly  in  position  with  one  hand,  and  with  the  other  grasping  the  thigh 
upward  traction  is  made,  fiwiorally  tlie  head  of  the  bone  can  be  felt  to 
move  up  and  down  iijwn  the  ilium.  The  niiige  of  motion  varies  from 
half  an  inch  to  two  iuelies,  and  fri'quently  the  head  of  the  femur  can  be 
felt  passing  over  a  depression  or  slight  projection,  accompanie<l  by  a  distinct 
click.  If  the  case  has  existcil  long  euougli  to  have  formed  a  uew  socket  and 
new  attachments,  of  course  this  sign  will  be  wanting  or  greatly  mmlified. 
An  applitatiou  of  N^latou's  line  test  will  show  the  great  troc^hanter  to  be 
distinctly  raiwxl,  often  as  much  as  two  inches. 

In  unilateral  dishxtitiou  the  walk  is  characterized  by  a  distinct  limp, 
varj'ing  in  degree  aeconling  to  the  amount  of  shortening  and  the  age  of 
the  patient.  Ins|>ection  will  show  only  one  joint  atlcctctl  as  described 
above.  The  lordosis  of  the  spine  is  less  marked,  and  there  is  generally 
some  lateral  deviation,  with  the  convexity  towards  the  affected  side.  Ex- 
amination on  the  table  shows  an  inequality  in  the  length  of  the  limbs,  but 
by  using  traction  and  making  counterpressnre  upon  the  perineum  this 
inequality  can  frequently  be  greatly  lessenal,  and  stjujctinirs  obliterated. 
There  is  the  same  telescoping  of  the  joint  as  in  the  bilateral  variety,  and 
the  trochanter  on  the  affected  side  lies  above  N^laton's  line.  Motion  of 
the  joint  in  both  cases  is  usually  nearly  or  quite  jierfect  in  all  directions, 
except  a  slight  restriction  to  adduction  and  outward  rotation. 


Fro.  8. 


Anterior  view. 

Congenital  dl«locatlon  of  the  tibl*  forward  luid  outward. 
Vew  York  OrthopOMlIc  Diipensar}-.) 


Posterior  Tiew. 
(From  a  photograph  of  a  patient  at  the 


Dislocation  at  the  knee  is  generally  discoverefl  quite  early,  as  the  deform- 
ity is  well  markefl  and  the  joint  is  more  exjiosed  than  the  hip.  In  ca-se  of 
dislocation  of  the  tibia  forward,  the  limb  is  in  a  partly-flexed  p<J8ition  and 
complete  motion  in  either  direction  is  imjxissible,  while  the  condyles  of  the 
femur  are  prominent  in  the  popliteal  space.     In  the  backward  dislocatioDf 
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extension  is  impossible,  the  condyles  can  be  felt  anterior  to  the  joint,  and  the 
head  of  the  tibia  iu  tlio  popliteal  sjMiw.  The  illustrations  on  the  preceding 
page  are  from  a  photograph  of  a  iMitient  at  the  New  York  Orthopsedic  Dig- 
peusar}'.  She  was  eighteen  mouths  old  when  she  came,  and  the  parents  bad 
noticed  ever  since  she  began  to  walk  that  the  right  knee  "  ga%"e  way"  when 
slie  stepix-d  upon  it.  There  was  no  hereditary  history  of  similar  deformi- 
ties. Examination  showed  relaxwl  ligaments  at  the  joint,  esperially  the 
internal,  and  a  dislocation  forward  and  outward  of  the  tibia,  with  rotation 
outwaixi,  making  the  internal  condyle  of  the  femur  prominent. 

The  condition  resembles  a  marked  genu  valgum,  as  is  easily  seen  by  the 
illnstrations. 

Diagnosis. — It  seems  scarcely  possible  that  a  case  of  i)ilaff'ral  con- 
genital dish)cation  could  be  mistaken  for  anything  else;  but  Hilton  '  reports 
two  cases  seen  by  him  in  which  apparatus  for  spinal  disease  had  been 
worn,  and  we  have  recently  seen  a  child  at  the  New  York  (>rth<>|)«>dic 
Dispensary  who  wore  for  several  weeks  a  pla.ster  ja<-ket  which  had  been 
applied  under  the  impression  that  the  case  was  one  of  lumbar  Pott's  dis- 
ease. The  mistake  doubtless  arises  from  the  lordosis  of  the  spine  which 
is  present  in  these  cases,  as  this  is  frequently  a  symptom  of  luml)ar  spondy- 
litis. But  an  examination  will  show  no  deformity  or  rigidity  of  the  .spine 
nor  any  limitation  of  the  thighs  to  extension,  all  of  which  are  prominent 
symptoms  in  Pott's  disease  involving  this  region.  The  mistake  is  rather 
a  serious  one,  for  the  application  of  any  apparatus  to  overcome  the  lordueis 
of  course  destroys  the  compensating  position,  and  the  patient  walks  more 
unsteadily  than  bofor-e. 

A  mistake  might  be  more  ca-sily  made  in  the  case  of  a  unilateral  deformity. 

The  unilateral  congenital  dislocation  can  bedistiuguisiied  from  the  tran- 
matic  variety  by  remembering  that  the  hitter  is  very  rare  in  children,  that 
there  is  generally  a  history  of  injury,  and  that  the  child  once  walked  all 
right,  while  in  the  congenital  form  the  limp  has  been  noticed  from  the  time 
the  child  began  to  walk. 

Si-paration  of  the  e[>iphysis  is  sometimes  met  with  iu  children  ;  but  here 
there  is  jmin  on  motion,  and  usually  distinct  crepitus,  wiiich  difl'ers  from 
the  tendinous  click  sometimes  found  in  moving  a  joint  which  is  congenitally 
dislwated. 

A  congenital  dislocation  is  distinguished  from  hip-disease  by  the  absence 
of  pain  and  reflex  muscular  spasm  and  by  the  freedom  of  motion  in  all 
directions. 

Congenital  shortening  of  the  limb  or  the  shortening  which  acc«)mpanie8 
an  infantile  paralysis  might  be  mistaken  for  a  congcnitid  dislocation,  but  a 
careful  examination  of  the  joint  will  at  once  establish  the  diagnosis,  since 
in  congenital  shortening  or  that  acc<impauying  infantile  paralysis  the  femur 
is  held  firmly  in  its  normal  jjosition  and  tiie  trochanter  is  not  raised. 
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The  distinction  between  a  traumatic  and  a  congenital  dislocation  at  the 
knee  is  readily  determined  by  the  history. 

The  case  illustrated  reseniljles  very  much  au  exa};^jjerate<l  form  of  genu 
valgum  ;  but  nianipulatiou  of  llie  joint  disclose<l  the  luxation  of  the  bones 
and  made  the  diagnosis  eaay.  If  every  case  is  examined  careAilly  and 
tlu»roughly,  it  is  scarcely  possible  to  make  a  mistake ;  but  a  careless,  super- 
ficial ex:iniinatioi]  may  easily  lead  to  error. 

I  ProgTiosis. — ^The  defurniity  under  consideration,  of  course,  has  no  in- 
fluence upon  the  general  liealth  of  the  individual  suffering  from  it,  and  there 
is  no  reason  why  sueh  children  should  not  live  as  long  an  those  whose  hips  are 
normal.  But  the  pr(^nosis,  regarding  the  cure  of  the  deformity,  is  unfavor- 
able, and  tlie  shorten iug  usually  increase*!.  Cures  have  been  rr']>ort('d,  but 
treatment  must  be  Ix'gun  very  early  and  kept  up  unceasingly  lor  months, 
or  even  years,  while  the  result  is  still  uncertain.  The  plan  demands  not 
only  employment  of  proper  nirans  on  the  jmrt  of  the  surgeon,  but  also  such 
oo-o[H>ration  on  the  part  of  tlie  patient  and  parents  that  it  can  seldom  lie 
carried  out.  Casts  of  a'lf-tnire  do  occur,  as  we  have  seen  ourselves, — i.e., 
the  hrads  of  the  femora  l>ecome  fixed  in  a  new  position,  and  the  gait  is 
imj)rovc<l, — but  the  8horten<>cl  extremities  and  the  lordoscfl  spine  remain. 

Treatment. — If  the  trwitnient  of  tliis  atl'ection  is  attempted,  it  must  be 
begun,  as  stated  above,  very  early,  and  must  be  unremittent  and  long  con- 
tinued. Tiie  general  plan  which  has  Ixk-h  adopte<I  l)y  nil  surgeons,  outside 
of  oj)erative  measures,  consists  in  the  gradual  <lrawing  down  of  the  head 
of  the  bone  by  traction  until  it  reaches  the  acetabulum  on  its  proper  site, 
and  keeping  it  there  until  it  will  remain  without  the  use  of  retentive  force. 
When  the  dislocation  is  bilateral,  the  child  must  \ye  kept  upon  its  Ijack  fi.xed 
in  one  jKisitiou  while  traction  is  made  ujKtn  the  thighs.  Pravaz,  of  Lyons, 
has  employed  this  procedui-e,  and  rejx)rt8  several  p<>rfect  cures.  The  cure 
reported  by  Buckminster  Brown'  was  certainly  a  vety  satisfactory  one,  and 
illustrates  what  can  Ix"  dune  in  these  cases  by  perseverance  on  the  part  of 
both  surgeon  and  parents. 

If  this  plan  of  treatment  is  adopte<^l,  the  child  must  be  ]>laced  nj>on  a 
smooth  and  nuRlerately  ]iar<l  b«l,  an<I  the  trunk  so  se<nire<l  that  it  cannot 
move  up  or  down  or  from  side  to  side  without  assistance.  The  thighs  are 
flexe«l  upon  the  trunk  at  an  anjrle  of  abfiut  one  hniMln-<l  and  fifty  degrees, 
and  traction  is  made  in  thisdirwlion.  The  force  employeil  must  Iw  gradu- 
ated according  to  the  resistance,  and  may  be  inereast^l  as  the  patient  becomes 
aecnstometl  to  it.  After  the  head  of  the  bone  is  brought  down,  it  must  be 
kept  in  this  jwsition  for  such  a  ]>eriod  that  when  tlie  traction  force  is  re- 
laxed there  will  Ik>  no  tendi'ncy  to  a  return  of  the  deformity.  Then  is  the 
time  to  Ix^in  jiassive  motion.  This  must  be  done  in  a  most  careful  niatiner, 
for  the  application  of  undue  violence  might  destroy  in  a  moment  the  work 
of  months. 


•  Bofiton  Mpdical  and  Surf;ical  Journiil,  Junp  4,  1884. 
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During  the  j>eriod  of  traction  and  following  it,  pressure  should  be  made 
ujxin  tlie  tro<'lianters  by  means  of  an  elastic  ix-lt  jwssing  around  the  hips, 
and  prevented  from  slipping  up  by  means  of  padded  straps  pas<>ing  under  ' 
the  perineum.  After  the  bones  show  no  tendency  to  displacement,  an  ap-  H 
paratus  similar  to  that  emplnved  for  double  lii[)-joint  disease  may  be  applied,  ~ 
and  the  child  may  l>c  allowed  t<j  move  aijout  in  a  wheel-crutch.  After  six  ^ 
months  or  a  year  the  extcnsion-apjiaratus  may  be  removed,  and  the  patieat,  H 
still  wearing'  the  trociiaiiteric  supj)ort,  may  be  jxTmitted  to  use  a  wheel  or 
other  crutch,  and  gradually  Ijegiii  to  Ix^ir  some  weight  upon  the  limbs.  ^ 

Tlie  unilateral  variety  has  been  treated,  in  some  cases  with  marked  sue-  V 
oeas,  by  means  of  the  Davis  hii)-sp]iut  or  a  modification  of  it  in  c»nnectioD 
with  jji'cssure  over  the  tnKhanter.     Dr.  Jolm  Kidlow  has  reported  a  case'  ^ 
trealisl  in  this  manner  in  whicli  he  obtainwl  a  very  exivUeut  result,  reducinjf  S 
a  shortening  of  two  and  one-half  inches  to  half  an  inch  in  about  one  year 
and  a  half.     If  this  rannot  be  triwl,  the  lameness  may  be  greatly  nunlified 
by  means  of  the  trochanteric  belt  and  a  iiigh  shoe.     If  there  is  atrophy  of 
any  of  the  muscles,  of  course  massage,  douches,  and  electricity  arc  indicated. 

SevcTtil  attempts  liave  been  made  within  the  last  few  years  to  cure  tliiai 
condition  by  an  uperation,  but  the  results  have  not  been  sutticientlv  satis-] 
factory  to  lead  tn  a  general  adoption  of  any  of  the  plans  propose<J. 

In  1874,  E.  Rose  iK-rformcd  resection  of  the  articular  extremity  of  thai 
femur,  and  the  same  oix-nitinn  lias  been  done  by  Margary.'     The  latter] 
ojx'us  the  jiiiut  frwly  by  a  straight  incision  from  the  trtx-hanter  to  the  p«*-J 
terior  superior  spine,  the  thigh  being  adducted  and  flexed  to  au  angle  of<( 
forty-five  degrees.     The  head  is  severed  by  mrans  of  an  Adams  saw.     \,t 
drainage-tube  is  inserted  and  tlie  wound  is  di^ssed  antiseptically.     Extei>»| 
sion  of  about  seven  pounds'  pull  is  made  immediately.     He  reports  twfl 
cases,  in  wliich  the  results  were  excellent.     The  deformity  was  marke<llj 
less,  the  trmliantcrs  were  not  prominent,  the  lordosis  of  the  spine  had  dii 
appeared,  and  both  jjatients  walke<l  with  haixlly  a  perceptible  limp. 

In   1882,  Margiiry  jx^rforniol   aniith(>r  o|K'ration,  which  on  theon-lical 
grounds  8tH.'ms  preferable  to  exsection.     He  openwi  the  joint  by  means  of 
a  T-sha|x<l  incision,  and  chiselled  out  the  acetabulum  sufticiently  to  recei\ 
Something  over  half  of  the  head  of  the  femur.     The  dislocation  was 
dueed,  and   the  capsule  strengtheneil  by  a  strip  of  periosteum.     Un'br-  ' 
tunatcly,  the  boy  di«l  of  pyremia  on  the  eleventh  day,  proliably  caused  by 
septic  catgut.     Wc  have  not  seen  a  rejmrt  of  any  subsi^uent  o|>enition.       fl 

A  cfmgenital  dislocation  of  the  knee-joint  is  tr«ite<l  by  reilucing  the 
deformity,  whidi  is  generally  easily  accomplished,  and  then  applying  a 
sjilint  which  will  retain  the  displaced  bone  in  its  new  position.  The  results 
in  these  cases  are  quite  satisfactory. 

>  Medicnl  Record,  Nor.  16,  1889. 

'  Archivio  di  Ortopedia,  1884,  (ksc.  6  and  6. 
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Synonymes. — Reel-foot,  Stump-foot,  Talijjes,  Pes  contortus,  Kyllosie ; 

Freiifh,  Pictl  Iwt ;  Gcrniau,  Klumijfuss. 
^B       Definition. — C'lut)-foot,  or  talipes,  is  an  abnormal  position  of  the  foot 
^^in  its  relation  to  tlie  leg.    The  name  is  jiopnlurly  ajiplkil  to  that  deformity 

iu  whioh  tlic  foot  is  twisted  inwaixl,  so  tliat  the  weight  16  borne  on  the  outer 

side  ami  front,  instead  of  on  the  sole. 

1  Etiology. — The  deformity  is  usually  congenital,  but  it  may  also  be 
«|uire<l  after  im|)airment  of  muBiHiJar  strength,  as  <xx'urs  in  infantile  paral- 
sis.  Aa  to  its  frequency  authorities  vary.  Tamplin,  out  of  ten  thousand 
two  hundred  and  seventeen  ea.ses  of  deformity,  met  with  one  thousand  seven 
huDdn-<l  aud  eighty  club-feet.  Of  tliis  number  six  thousand  seven  hun- 
dred and  fifty-four  were  congenital.  Duval  found  in  one  thousand  cases 
five  hundred  and  seventy-four  eonj^euital.     Choussier,  out  of  twenty-two 

■4liousaud  nine  [mndnnl  and  twenty-tiiree  newly-born  infants,  reixirts  tliirty- 
Beven  cases  of  clulf-foot,  and  Lauuelongue,  iu  fiiken  thousand  two  hun- 
dred aud  twenty-nine  births  at  the  Maternity  Hospital,  found  eight. 

^m  CONGENITAL  TALIPES. 

^P       Causation. — Heredity,  on  the  part  of  both  the  father  and  the  mother, 

^las  liiH?n  established  without  doubt  in  a  certain  numlwr  of  cases,  but  in  a 

Very  large  majority  no  (raw  of  similar  deformity  iu  ani-estons  can  be  foimd. 

X)evay  and  lioudiu  report  lliat  more  cases  are  f<iund  in  cliildren  from  mar- 

viagcs  of  kin  than  among  otliers, — one  in  one  hundred  and  sixty-four  birtiia 

fTi>m  marriages  of  kin,  to  ouc  iu  nineteen  lumdretl  aud  thrw  births  from 

otiier  marriages. 

^h      There  are  three  chief  tlieories  which  are  advocated  to  explain  the  de- 

formitv  in  uterine  life:  (1)  abnormal  eomfiression  in  the  uterine  cavity, — 

the  mechanical  theory ;  (2)  ri'tractiou  or  paralysis  of  muscles,  dcjiending  on 

lesion  of  the  nervous  system  ;  (.3)  arrest  of  proper  develojiment  of  the  foot. 

The  first  of  these  theories  is  as  old  as  Hippocrates.     Ambrose  Par6  and 
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Craveilbier  maiutained  the  same  idea,  with  the  addition  of  a  atppnalH 
blow  received  by  the  mother.  Cruveilhier  states  that  when  cliib-fjot  i  J 
single  it  always  aftet-ts  the  fout  wliich  lies  anteriorly,  and  that  wbeniitUi  I 
tliis  foot  is  affet'ttKl  to  a  greater  degree.  Malgaij^ne  held  the  game  apmi^d 
The  elaim  tliat  this  is  caused  by  defieiency  of  liquor  amnii  is  nut  sabai^l 
tiated  by  faet,  aud  mncli  is  ui"ged  against  the  theory  on  this  groiuHl,u^| 
absence  of  anitiiottc  fluid  is  not  found,  as  a  ride,  in  cases  of  birth  of  inii^H 
with  elub-foot,  tlie  reverse  being  a'^scrtcd  by  Duval,  while  aantinwlH 
amniotic  fluid  lias  not  been  noticed  as  giving  rise  to  the  deformity.  F^^  1 
tiiermore,  tlie  deformity  is  noticed  before  the  fourtli  or  filth  moutli  ■■'"'" 
uterine  life,  at  a  time  when  the  amniotic  fluid  is  abundant  and  ■ 
intin-nterine  pressure  is  possible. 

The  theory  of  prcs-iurc  tA  \k\.sv<]  on  mechniii<";il  principlts,  and  involm 
the  disturliance  of  tiiose  changes  in  jKisitiou  f>f  the  tietns  wliicii  scwulnl*    '< 
essential  to  its  perfect  development.     Of  this  view  there  are  many  mf 
porters,  among  whom  are  Berg,  Volkniann,  Cocher,  Vogt,  Ban^a,  PwiiS, 
and    otiiers.     It  was    brought    into    |)roniincnce   in   1884    by   Derw,  i^ 
claimed  that  in  an  early  stage  of  fa»tal  duvelnjHueut  the  feet  are  plattdiiJ 
pfoitiou  of  er{uiut>-varus,  and  that  later,  by  a  i-otation  inwanl  or  torsion  of 
the  lower  extnnnities,  tlic  soles  (jf  the  fivt  are  brougiit  in  contact  with  tin 
uterine  wall  and  this  abuonual  position  is  corrected.     The  maintenanw of 
this  defiirmity  after  birth  is  due  to  a  change  in  the  structure  of  the  foot 
from  tlu'  normal,  tliis  ditferonce  being  Inith  in  ligaments  and  in  bones. 

Agaitist  this  tlicory  of  mei'hanii-il  jiressure  it  may  be  objected  tia* 
prominently  flexed  knees,  which  should  show  distortion,  are  very  nre. 
The  normal  rnfution  of  the  foot  is  due,  not  to  the  muscular  jxiwer,  as  it 
occurs  at  a  time  wlien  there  are  no  nniscles,  but  to  the  growth  of  the  f«rtf. 
At  an  early  stage  of  uterine  life  these  are  rotated  outward,  so  that  when  the 
surface  of  the  tiiigii  and  the  tibial  borfler  of  the  leg  are  j)ressod  against  tlw 
ab<lomen,  the  legs  eri>S'<ing  each  other  at  their  middle  and  the  limbs  hoinj 
bound  at  the  knees,  uterine  pi-essure  with  the  limb  in  this  p<')6itiDn  x\ef» 
Barily  confirms  the  position  of  equiuo-varus.  But  tlie  lower  extn^mities  ollcf 
their  position  :  the  thighs  are  dniwn  inwanl  and  rotated  so  that  the  an- 
terior surface  instesid  of  the  inner  surfat-e  lies  next  to  the  nlxlomen,  aoJtbe 
aolea  instead  of  the  outer  surface  of  the  foot  are  pressing  against  tlie  ulerine 
wall. 

The  second  theory  has  the  support  of  many  writers.  The  theory  h« 
been  held  of  alteration  of  the  muscles  with  or  without  lesions  of  the  cc'B- 
tral  nervous  system,  Morgagni,  Benjamin  Boll,  and  Dclpoch  believnl  th»' 
a  eotitrartion  of  certain  muscles  occasioned  the  deformity.  B&lard  l**^ 
lieved  that  the  cause  lay  in  the  weakness  of  other  muscles.  In  both  '» 
thi»se  theories  the  chief  nde  holds.  In  the  nervous  system  they  are  rrsulw 
of  central  or  jx-ripheml  distur!«inco,  and  in  conflrraation  of  this  view  nis*' 
be  cited  the  fact  that  the  deformity  is  of\cn  seen  in  hydrocephalic  ann 
aneneephalic  foetuses,  aud  in  those  suffering  from  spina  bifida.     On  the 
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other  hand,  however,  in  a  large  majority  of  cases  no  alteration  of  the  ner- 
vous system  can  be  funnel.  Out  of  six  Inindml  and  eighty-eight  rases  of 
congenital  varus  in  the  Ivondon  hospitals,  only  two  were  affected  with  spina 
bifida.  Duval,  out  of  five  liiindred  and  seventy-four  cases,  found  no  case 
«ith  other  deformity.  Lannelongue  in  seventy-eight  cases  of  monstrosities 
fuund  twenty-seven  free  from  club-foot,  and  in  tliirty-two  eases  of  spina 
bifida  and  enccphalo<^«le  found  only  four  with  diib-tiiofc. 

In  favor  of  this,  examples  of  analogy  are  quotetl, — as,  that  deformity 
from  nervous  diseases  oflen  attains  a  higher  degree  on  the  right  llian  on 
the  left  side,  and  that  this  is  true  witii  ojngcnital  eliib-fiHit,  that  from 
cerebpo-8j>inal  affections  talipes  varus  is  more  oommon  than  tali|>es  valgus, 
and  that  <listortion  is  more  common  in  the  lower  extremities. 

The  tidrd  theory,  that  of  ari-est  of  development  of  tlic  foot,  is  the  one 
maintained  by  Meckel,  St-'Hilaire,  Adams,  Hneter,  and  others.  Aceortling 
to  these  authors,  as  the  feet  arc  developed,  at  the  sixtii  or  seventh  week, 
the  foetns  normally  hjis  the  sole  tunu-d  iuwartl,  and  a  permaujmce  of  this 
jMMition  would  give  a  club-f<x>t.  Cniveiiiiicr  has  d(uiied  this  anatomical 
feet,  but  it  is  maintained  by  Martin  and  others. 

Although  this  theory  explains  the  deformity  of  varus,  it  is  incapable 

of  explaining  tlie  other  forms  of  congenital  taliix'S.     But  it  has  l)Cen  mmli- 

fied  SO  as  to  admit  not  only  the  arrest  of  development,  projwrly  so  called, 

^        but  also  the  malformation  nf  the  bone  which  forms  the  skeleton,  an  opinion 

I         defended  by  Bouvier,  Brocher,  Ijjinnelonguc,  and  otlicrs. 

[  In  short,  it  may  be  said  that  we  are  entirely  ignorant  of  the  causation 

^^  of  club-foot,  and  unable  to  give  a  satisfactoiy  cx|)lanation  of  it. 

1^"         An  acquired  dfformiii/,  which  is  not  pani lytic,  may  result  from  several 

causes,  mostly  mechanical,  such  as  long-coutiniicd  faulty  position  of  the 

'■        foot  in  bed,  the  weight  of  the  bedclrrthes  falling  upon  the  tot>s  cjnising  the 

ibot  to  drop  down  ami  turn  in.     This,  liowcvcr,  is  rarely  of  sufficient 

«*verity  to  simulate  true  club-foot.     Inversion  of  the  foot  may  also  follow 

inflammation  of  the  tarsus,  but  this  is  seldom  severe.     These  acquired 

■deformities  are  often  the  result  either  of  chrfuiic  inflammation  of  the  joint, 

-;a.^  in  rheumatism  or  gout,  or  of  the  weight  of  the  hotly  in  standing,  the 

latter  causing  flat-foot  or  valgus.     Any  interfereuee  with  tlie  muscular 

^equilibrium  mav  give  rise  to  deformity  and  to  faulty  attitudts  of  the  foot. 

^V'hen  the  fixit  is  almndoned  without  suppirt  to  its  own  weight,  it  is  drawn 

in  the  direction  of  the  strongest  muscles,  and  an  equinus  residts,  as  is  often 

Cwen  in  fracture  of  a  leg  or  after  inflammation  of  the  tibio-tai"sals. 

Tnje  club-foot  is  rarely  jinxiuced  Ijy  s^msni  of  the  muscles,  although 
distortion  is  often  brought  about  by  certain  nervous  conditions  attcuded 
\»-itb  sjiasm.  The  deformity  is  usually  nothing  more  than  an  exaggeration 
of  a  normal  motion,  most  frequently  being  an  equinus  from  contraction  of 
the  8oleus  and  gastrocnemius,  in  spastic  hemiplegia  and  paraplegia.  The 
usual  form  occurs  after  iwralysis,  when  certain  muscles  or  groups  of  mus- 
cles are  left  either  entirely  paralyzed  or  weakened.     A  partial  is  always 
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more  to  be  dreaded  than  a  total  paralysis.  The  foot  in  the  act  of  vralking, 
instrad  uf  striking  the  ground  as  it  normally  should,  is  not  suatained  in  its 
proper  jio.sition,  and  thus  tlio  weight  of  tho  IkkIv  still  further  twists  it  and 
develops  tiic  tendeney  to  deformity.  Volkmann  has  shown  that  positions 
which  are  assumed  as  the  result  of  gravity  become  permanent,  and  that  the 
shortening  is  due,  not  to  contraction  of  the  muscles,  but  to  the  growth  of  tlie 
limb. 

Anatomy. — In  congenital  tali{x«  there  are  essential  structural  diangos 
involving  Iwith  ligiiments  and  lK)n««.  In  l>one  this  ohange  consists  mainly 
in  a  deviation  from  the  normal  of  the  axes  of  the  articular  snrfaces,  this 
being  associated  of  necessity  with  actual  change  in  the  shape  of  the  bones. 
Tiie  changes  in  the  ligaments  are  such  as  n'sult  from  the  former  condition, 
tiiey  Ijeing  shortened  over  the  concave  surfaces  and  lengthened  over  the  con- 
vex, and  therefore  so  arranged  as  to  hold  the  Ixjucs  firmly  in  the  unnatural 
position  which  is  assumed,  thus  preventing  the  return  of  the  foot  to  a  normal 
condition.  The  greatest  variation  in  .structure  from  the  normal  (xvurs  in 
eqnino-vanis.     Each  will  require  individual  consideration. 

Varw>. — This  variety  is  almost  universally  asstxjinted  with  equinire, 
making  the  eqniuo-varus,  so  that  in  description  this  form  alone  will  be 
regardefl. 

Rjuino-  VuniM. — The  great  majority  of  cases  of  club-feet  arc  of  this  form. 
All  degrees  are  seen,  fmm  a  .'<liglit  twist  to  a  condition  in  wliich  the  soles 
are  in  apposition  with  the  inner  surface  of  tho  leg.      In  this  deformity  tho 

foot  is  flexed  and  inverti-d  and  the  toes  are 
turned  inward.  Pressure  is  lx)mo  either  on 
the  outer  lionler  of  the  fo<jt,  or,  if  the  inver- 
sion be  greater,  on  the  dorsum.  The  position 
of  the  f(X)t  is  such  that  the  weight  of  the  body 
tends  to  inercTse  the  deformity  rather  than  to 
(■orrect  it,  and  in  uneorrecti'd  ea.scs  bursse  awi 
callosities  form  over  the  anterior  part  of  the 
dorsum,  which  fre<|uently  In'come  inflonwil 
and  limit  tlie  person's  activity. 

The  distortion  is  of  two  kinds, — a  move- 
ment of  extension  M'hieh  takes  \Aiw  at  the 
ankle-joint,  and  a  movement  of  inversion 
which  takes  place  at  the  transverse  tarsal  joint.  The  heel  is  so  elevatt'd 
that  the  sole  and  the  t<K's  arc  ttirncfl  to  the  inside  instead  of  downwarl.  niwl 
the  flexion  of  the  inner  border  is  sucii  that  the  internal  border  presents  a. 
concavity  and  the  external  a  convexity. 

Extension  of  the  fwit  is  prevented  by  the  tendo  Achillis.  and  cversion 
by  the  tibialis  posticus,  deep  flexors,  fascia?,  and  ligaments  of  the  sole  and 
the  inner  side  of  the  foot.  In  this  deformity  the  dissection  will  show  aiMk 
tomical  changes  varying  according  to  the  age  of  the  distortion. 

The  08  calds  by  the  elevation  of  the  tuberosity  is  drawn  from  a 
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Bontal  into  a  more  or  less  vertical  position.  It  is  also  rotated  on  its  vertical 
axis,  so  that  its  anterior  extremity  is  directed  inward,  and  the  posterior 
outward  towards  the  fibula.  Its  posterior  tuberosity  is  less  develoixnl  than 
normal. 

The  cuboid  l)one  maintains  its  connection  with  the  os  calcis,  and  follows 
the  inward  direction  of  the  anterior  extremity  of  the  bone. 

Tlie  ;i.<tragaliis  does  not  jKirtake  of  this  rotation  on  the  vertical  axis,  but 
follows  tlie  OS  calcis  in  its  rotation  forward  on  its  horizontal  axis,  so  that 
only  the  jvisterior  jv>rtion  of  it«  suprior  articular  surface  is  in  contact  with 
the  articidar  surface  of  the  tibia,  and  tlic  anterior  part  of  its  anterior  facet 
projects  bttnejith  the  skin  of  the  dorsum  of  the  foot.  Besides  this  displaee- 
ment,  the  stnictnnd  chaiiireH  occiirriufir  in  tlie  .istrafpilus  nre  of  great  interest, 
being  more  j)ron<>un<"ed,  and  playing  so  important  a  part  in  the  maintenance 
of  the  deformity  and  forming  an 

Fio.  2. 
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obstacle  to  its  correction.  This 
change  consists  in  an  alteration 
of  the  angle  which  the  neck 
makes  witii  the  Ixxly,  tliis  being 
8o  increa.sed  that  the  neck  and 
articular  fairt  point  to  a  greater 

degree  inward.   The  normal  angle  (From  Adams.) 

is  thirty-eight  degrees  (average), 

as  given  by  Parker,  and  in  the  adult  healthy  foot  the  average  is  twenty-six 
and  one-sixth  decrees.  In  five  cases  of  equino-varus  the  average  was  forty- 
nine  and  one-half  degrees,  var^Mng  Wtween  sixty-four  and  thirty-one.  This 
eviation  from  the  normal  structnre  is  shown  in  Fig.  2. 

The  formation  which  ordinarily  exists  in  tliis  deformity  is  considered 
by  Parker  and  Shattiick  a>i  the  normal  one  in  monkeys  ;  yet  these  animals 
arc  nc^t  talijx^lic,  and  tliis  formation  is  not  constant  in  them,  if  it  exists  at 
all.  In  two  specimens  examined  the  angle  of  inclination  was  not  over 
twenty  di-grees.  In  two  it  was  thirty  degrees  and  thirty-five  degrees,  bnt 
in  these  the  peqiendicular  of  the  plane  of  the  articnlar  surface  was  not  a 
continuation  of  the  line  of  the  neck,  bnt  was  nearly  directly  liinvard. 

This  condition  al.^o  has  the  effect  of  approximating  the  s<'a|»hoid  and  the 
inner  malleolus,  so  that  in  some  ca.ses  im  the  inner  side  of  the  malleolus 
there  is  fonne<l  a  fiU'et.  The  cuneiform  Ixtnes,  with  the  s<«phoid,  are  drawn 
inward  and  upward  towards  the  internal  malleolus.  The  three  cuneiform 
ami  the  three  mefarsnl  bone«,  being  closely  connected  with  the  scaphoid,  are 
more  twisted  than  the  cnlMjJd,  though  the  metatarsals  are  not  equally  drawn 
in  the  rotation  from  without  inward,  but  are  spread  out  somewhat  like  the 
bram-hes  of  a  fan,  in  such  a  way  that  the  anterior  part  of  the  foot  is  enlarged 
more  than  normal.  In  the  medio-tai-sal  articulation  a  six.'cies  of  subluxation 
occurs  by  which  the  head  of  the  astragalus  is  partly  uncovered,  the  scaphoid 
being  brought  to  the  inner  side  towards  the  internal  malleolus,  sometimes 
touching  it,  so  that  in  some  instances  a  bursa  is  formed  between  them. 
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lu  addition  to  the  changes  in  the  foot  there  is  frequently  a  slight 
alteration  in  the  shajx>  of  the  femur. 

The  alterations  in  tlie  ligaments  varj*  with  the  degree  of  deformity,  biit 
in  all  ex«^pt  the  slighter  eases  form  a  (serious  olwtacle  to  the  cure.  The 
internal  lateral  and  posterior  and  jilantur  ligaments  are  cliiefly  invx>lveA 
The  anterior  jMjrtion  of  the  internal  lateral,  which  jtasses  from  the  nialloolas 
to  the  soai)hoid,  frequently  others  great  resistanw  in  the  attempt  to  correct 
the  position.  Parker  and  Shattuck  found  on  dissection  that  the  deformity 
persistwl  after  the  muscles  were  disHecte*!  off",  and  not  till  certain  of  the 
ligaments  had  ixien  divided  was  reduction  iK>s»ible.  Parker  considens  the 
ligaments  as  holding  the  chief  place  in  the  maintenance  of  this  deformitj, 
and  as  l>eing  the  only  constant  anatomical  hindennice  to  rectification. 

The  ditt'erent  tendons  assume  an  ahnormal  direction,  and  in  general  m 
carried  farther  to  the  inside,  this  being  esjiecially  true  of  the  tibialis  anticiw, 
the  common  extensor  of  the  toes,  an<l  the  long  extensor  of  the  great  ti*. 
The  extreme  extension  of  the  phalanges  on  the  metatarsal  lx»nes  makes  the 
extensor  tendons  of  the  toes  very  prominent,  and  this  may  cause  painful 
pressure,  which  makes  walking  so  painful  as  to  necessitate  their  section. 

As  a  rule,  the  muscles  do  not  present  at  birth  any  alteration  in  strurtnre. 
This  is  true  of  the  nerves  also. 

Valgus. — Congenital  valgus  is  much  more  rare  than  varus.  It  consisli 
of  a  turning  out  of  tho  foot,  and  usually  the  heel  is  drawn  up.  In  standing 
the  external  border  of  the  foot  leaves  the  ground,  and  the  whole  weight  of 
the  body  falls  on  the  internal  side  of  the  os  calcis,  the  inner  malleoliUr 
and  the  tulierck'  of  the  scaplioid.  Walking  is  much  more  uncertain  thaa 
in  varus,  and  tJie  nerves  and  vessels  are  liable  to  be  compressed,  eausiog 
])ainful  locomotion. 

The  shape  of  the  bones  is  but  little  altered,  but  their  relative  positiofll^ 
undergo  more  or  less  change.     The  axis  of  the  os  ealeis  is  turned  obli*|urly™ 
from  Ix'liind  forward  and  from  within  outward,  and  an  articulation  is  formed 
between  the  os  calcis  and  the  external  nialleolus.     The  tuberosity  is  raised, 
and  tlie  b<Hie  tilted  forwan.1.    The  cuboid  and  scaphoid  are  rotate*!  outwar 
and  their  outer  boi-dor  raised  so  that  one  j>art  of  the  articular  surface  is  le 
uncovered  by  the  scaphoid. 

Equinw. — Equiuus  is  the  rarest  of  congenital  deformities  and  the  i 
common  among  the  aecjuired.    All  degrees  occur.    It  may  be  so  severe  i 
the  dorsum  of  tlie  foot  is  simply  a  continuation  of  the  line  of  the  1^,  > 
the  heel  may  be  only  slightly  lifletl  from  the  ground.     In  some  cases  it 
deformity  is  due  less  to  the  raising  of  the  calcaneus  than  to  a  depression 
the  head  of  the  astragalus.     The  axis  of  the  astragalus  may  form  an  obtiM 
or  even  a  right  angle  with  that  of  the  os  calcis,  so  that  the  facet  of  li 
astragalus  on  the  latter  may  be  obliquely  forward,  and  the  astragalus  da 
pressed  almost  in  a  vertical  line.    A  strong  flexion  of  the  medio-tarsal  join 
may  take  place,  increasing  the  arch  of  the  foot. 

Calcaneus. — In  this  deformity  the  anterior  })art  of  the  foot  is  raised,  i 
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firmly  in  piiaition  with  one  hand,  and  with  the  other  grasping  the  thigh 

^■ttpward  traction  is  made,  generally  the  head  of  the  bone  can  be  felt  to 

^Btiiiivo  up  uud  down  upon  the  ilium.     The  range  of  motion  varies  from 

^Rhulf  an   incli  to  two  iiiehes,  and   {'nHiuenlly  the  head  of  the  femur  van  be 

felt  passing  over  a  depression  or  slight  projection,  aeiujmpaiiieil  by  a  distinct 

click.     If  the  case  has  existed  long  enough  to  have  f'ui'nied  a  new  sixrket  and 

nuw  attachments,  of  course  this  sign  will  be  wauting  or  greatly  modified. 

An  appliention  of  N^laton's  line  test  will  show  the  great  tro<'hauter  to  be 

distinctly  i-ais«?d,  often  as  much  as  two  inches. 

In  unihiteral  dislocation  the  walk  is  characterized  by  a  distinct  limp, 
varying  in  degree  accoitling  to  the  amount  of  shortening  and  the  age  of 
the  patient.  Insjx^ction  will  show  only  one  joint  affected  as  described 
above.  The  lordosis  of  the  spine  is  less  marked,  and  there  is  generally 
some  lateral  deviation,  witii  the  convexity  towaiils  the  affectetl  side.  E.x- 
amination  on  the  table  shows  an  inequality  in  the  length  of  the  limbs,  but 
by  using  traction  and  making  eountcrpressure  upim  the  perineum  this 
inequality  can  fa-quently  be  greatly  lessened,  and  8<.>nietimcs  obliterated. 
There  is  the  same  telescoping  of  the  joint  as  in  the  bilateral  variety,  and 
the  trochanter  on  the  affec-twl  side  lies  above  Nf'laton's  line.  Motion  of 
the  joint  in  lioth  cases  is  usually  nearly  or  f|uite  [wricct  in  all  directions, 
except  a  slight  restriction  to  adduction  and  outward  rotation. 


Fio.  8. 


_.         ~..»<rniul  dlitonitlon  of  the  tibia  forwud  and  outward. 
^"^  York  OrUiopedIc  DUpensar}') 


Porterior  view. 
(Ftoid  a  photograph  of  a  patient  at  the 


^ 


Dislocation  at  the  knee  is  generally  discovered  quite  early,  as  the  deform- 
''  is  well  marke<l  and  tlic  joint  is  more  exposinl  than  the  hip.  In  case  of 
'-'•slocation  of  the  tibia  forwanl,  the  limb  is  in  a  partly-flcxetl  position  and 
*^inplete  motion  in  either  dire<'tion  is  inijiossibk',  while  the  ctjudyles  of  the 
•t-mur  are  prominent  in  the  popliteal  siwce.     In  the  backward  dislocation, 
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key-stoiie  of  this  arch,  but  this  is  denied  by  Collin,  and  with  good  nagm. 
The  posterior  pillar  is  formed  by  the  os  calcis,  and  the  anterior  bv  th( 
seaphoid,  cuneiform,  and  three  inner  metatarsal  bones.  The  extremitiis 
of  the  two  pillars  are  anchored  by  the  ligaments,  and  strengthened  bv  tlie 
tendons  of  the  tibialis  posticus  and  the  perouei.  This  is  the  most  important 
part  of  the  arch,  so  far  as  its  relation  to  this  deformity  is  concerned.  As 
long  as  the  foot  rests  on  the  horizontal  surface  tlie  os  calcis  is  capable  nf 
su|)|K>rtiug  any  reasonable  amount  of  weight  without  the  inter\'ention  of 
the  ligamcnt.s,  but  if  the  li«4  is  raised  the  Ixjdy-weight  is  not  transrnitinl 
directly  tlirough  the  os  calcis,  but  the  astragulus  slides  forward  on  the  06 
calcis  and  throws  the  weight  on  the  calcaneo-scaphoid,  interosseous,  and 
plantar  ligaments.  In  long  standing  the  muscles  become  affected,  and  £iil 
to  afford  the  necessary  support  to  this  joint,  so  that  the  ligaments  stretch 
in  time,  and  an  extension  at  tliis  astragalo-scaphoid  joint  takes  place.  In 
consequence  of  this  altcretl  relation  of  tiie  pillars  of  the  arch,  the  astragalus 
is  rotated  inward,  so  that  it  falls  inside  (he  plane  of  action  of  the  tcixlo 
Achillis,  which  interferes  witli  the  action  of  the  muscles  whose  function  il 
is  to  raise  the  ankle  and  heel  ou  the  fulcrum  of  the  ball  of  the  foot.  The 
muscles  of  tlie  tibial  and  flexor  side  l>ecume  relaxed,  and  the  extensors  and 
peronei  liecimic  contracted.  Whitman  would,  in  general,  formulate  the 
cause  as  a  disproportion  between  the  weight  which  the  foot  is  called  ujwn 
to  Ix-ar  and  tlie  ability  of  the  muscles  to  sustain  it,  and  the  simple  breaking 
down  from  overwork. 

Injury  of  the  long  peroneus  may  give  rise  to  this  deformity  withoot 
other  cause,  wliich  condition  Piiciienne  Iwlicves  to  be  due  to  n  functional 
irajwtcncf  of  the  long  jxroneus.  If  to  ti>e  enfeci)lement  of  the  long  pero 
neus,  wliich  has  lieen  termed  the  check-rein  of  the  plantar  arch,  there  is 
joined  the  (XTpendicnlar  action  of  tlie  tii>ialis  anticus,  and  to  this  is  added  thi 
action  of  the  weight  of  the  Iwidy,  the  calraneo-culxiid  ligament  is  weakened, 
so  that  the  rising  of  the  front  of  the  foot  is  not  checktHl.  The  wrakening 
of  this  ligament  is  incident  to  flat-foot.  In  painful  flat-foot  there  is 
increasing  dis.np[>earance  of  the  plantar  arch,  so  that  in  inveterate 
there  may  Ix'  a  convexity  of  tlie  under  surface.  Gosselin  claims  that  naii>< 
ful  flat-foot  is  due  to  a  {minfiil  medio-tarsal  arthritis.  That  this  ctii 
has  Ix'cn  demonstrated,  but  it  is  uncertain  whether  it  is  a  primary  or  «~ 
secondary  c-ondition. 

Pe«  Cavtis. — This  term  has  been  given  to  that  deformity  in  which  tl 
ball  of  the  f(X)t  is  approximated  to  the  heel,  conv^erting  the  normal  a 
into  a  vertical  sulcus  and  rendering  the  dorsum  very  prominent.     There  i 
usually  l)ut  little  power  over  the  anterior  part  of  the  foot,  and  loeomoti 
occurs  mainly  on  the  heel. 

Three  varieties  are  recognized.     One  is  due  to  the  jTeroneus  loi 
The  characteristic  signs  of  this  deformity  are  effacement  under  the  pi 
tion  of  the  metatarsals,  an  increase  of  the  plantar  arch,  a  diminution  of  t 
transverse  diameter  at  the  level  of  the  heads  of  the  metatarsals,  and  a  twiat 
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The  distinction  between  a  traumatic  and  a  congenital  dislocation  at  the 
inee  is  readily  detenniued  by  the  history. 

The  case  illustrated  resembles  very  much  an  exaggerated  form  of  genu 
^ralgnm  ;  Init  manipulation  of  the  joint  discloswl  the  luxation  of  the  bones 
«Dd  made  the  diagnosis  easy.  If  every  case  is  examined  oirefuily  mid 
thoroaghly,  it  is  scarcely  jiossible  to  make  a  mistake ;  but  a  careless,  sujjer- 
^cial  examination  may  easily  letid  to  error. 

Progrnosis. — The  deformity  under  consideration,  of  course,  ha^  no  in- 
'duence  upon  the  general  health  of  the  individual  siitfering  tVnm  it,  and  there 
i»  no  reason  why  stieh  childiTu  should  not  live  as  long  as  those  whose  hii>s  are 
"normal.  But  tlie  i)rognosis,  regaixling  the  cure  uf  the  deformity,  is  unfavor- 
able, and  the  shortening  usually  increases.  Cures  iiave  ijeen  rcjiortcd,  init 
"Srcatnient  must  be  Ixigun  very  early  and  kept  up  unceasingly  for  months, 
«r  oven  years,  while  the  ii-snlt  is  still  imcvrtain.  The  plan  demands  not 
«>nly  employment  of  projKT  means  oii  the  part  of  the  surgeon,  but  also  .inch 
<?o-operalion  on  the  part  of  the  patient  and  parents  that  it  can  seldom  be 
ied  out.  Cases  of  self-cure  do  f>ccur,  as  wc  have  seen  ourselves, — i.e., 
*he  heads  of  the  femora  l>ccorae  fixed  in  a  new  jxjsition,  and  tlie  gait  is 
improvwl, — but  the  shortened  extremities  and  the  lordosed  spine  remain. 

Treatment. — If  the  treatment  of  this  affection  is  attempted,  it  must  be 
fc^in,  as  stated  above,  very  early,  and  must  be  unremittent  and  long  con- 
nucd.  The  general  plan  wliicli  bus  been  adopt^il  by  all  surgeons,  outside 
of  o|)enitive  measures,  oinsists  in  the  gradual  drawing  down  of  the  head 
of  tbe  bone  by  traction  until  it  reacht-s  the  acetiibnluni  on  its  proper  site, 
^od  keeping  it  there  until  it  will  remain  without  the  ase  of  retentive  force. 
"W^hen  the  dislocation  is  bilateral,  the  child  must  be  kept  ujwnits  back  fixed 
ir>  one  jKisition  while  traction  is  made  upon  the  thighs.  Pravaz,  of  Lyons, 
Ivas  employed  flu's  proctflure,  and  rejnirts  several  perfect  cures.  The  cure 
i-eported  by  Bnckmiuster  Brown '  was  certainly  a  very  satisfact^ny  one,  and 
X 1  Itistrates  what  can  ix*  done  in  these  cases  by  perseverance  on  the  part  of 
Ixath  surgeon  and  parents. 

If  tiiis  plan  of  trcjitment  is  adopted,  the  child  must  be  jilaced  njxin  a 
».r»ooth  and  moderately  hanl  bed,  and  the  trunk  so  secured  that  it  cannot 
c»»«ve  up  or  down  or  from  side  to  side  without  assistance.  The  thighs  are 
^^xwi  n|K)n  the  trunk  at  an  anjrle  of  aix^ut  one  hundre^l  and  fifty  degrees, 
•-•^<1  trat^titm  is  matle  in  this  direction.  The  force  employed  rau.st  be  gradu- 
^•"■^d  acconling  to  the  resistan<r,  and  may  be  increase<l  as  tbe  patient  becomes 
•^^wistometl  to  it.  After  tbe  head  of  the  bone  is  brought  down,  it  must  l>e 
•^^^pt  in  this  position  for  snch  a  period  that  when  the  traction  force  is  re- 
''^-^ed  there  will  lie  no  tendency  to  a  return  of  the  (Ictbrniity.  Then  is  the 
*• »  KJie  to  Jx>gin  jMssive  ni(»tion.  This  must  be  done  in  a  most  careful  manner, 
^*^»  the  application  of  undue  violcuec  might  destroy  in  a  moment  the  work 
'^f  months. 

'  Boeton  Medical  and  Surgical  Journnl,  June  4,  1886. 
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simply  a  temporary  spasm  of  the  tibialis  muscle  which  turns  the  foot 
inward;  this,  however,  passes  away  in  a  short  time. 

PROGNOSIS. 

Nothing  need  l>e  said  as  to  the  jirognosis  of  the  deformity.  It  docs  not 
correct  itsi'lf,  ami  if  left  remains  persistent  as  a  type  of  obstinate  dis6puro 
ment.  AltlumgU  ehib-foot  is  not  an  affeetion  which  interferes  with  activity 
or  usefulness,  the  deformity  is  so  marked  that  it  is  a  source  of  great  mental 
suffering.  Diefleniiatii  states  that  of  all  the  women  treated  by  him  only 
one  was  niarrictl,  iiidii'ating  that  this  malposition  is  a  great  impediment  bi 
marriage.  Lord  Byroa  was  afflicted  with  this  deformity,  and  it  is  said  tu 
have  Ijcen  tlie  rausc  of  Talleyrand's  entering  the  ehurc^h. 

The  reputeil  growth  of  a  child's  foot  is  indicated  by  the  mcasuremcnt'i 
of  Quetelet  and  Lauge,  who  found  the  feet  at  three  months  of  age  to  be 
from  seventy-five  to  eighty-five  millimetres  long,  at  six  mouths  one  hun- 
dred and  one  millimetres,  at  fifteen  months  one  hundred  and  twelve,  it 
eighteen  months  one  hundr<xl  and  sixteen,  at  twenty-one  months  one  him- 
drwl  and  uiiictceu,  and  at  twenty-four  months  one  hundred  and  twenty-two 
millimetres  long:  that  is  to  say,  the  fxit  increases  with  less  rapidity  the 
older  the  child  grows,  and  if  the  f(X)t  is  left  to  itself  the  deformity 
increases  greatly  in  the  first  months  of  life. 

TREATMENT. 

The  treatment  of  club-foot  varies  according  to  the  patient's  age  and 
the  duration  and  nature  of  the  deformity,  whether  congenital  or  acquimi. 
The  object  of  the  trwttiueut  is  the  cornx-tion  of  the  maljKBsition  and  the 
retention  of  the  foot  in  the  corrected  position  until  any  return  of  the  <lf- 
forinity  is  impossible.  Tlie  treatment  may  Iw  purely  mechanical,  or  nuy 
be  both  operative  and  mechanical.  Mechauical  treatment  requires  patient 
attention  on  the  {>art  of  the  nurse,  and  in  certain  cases  is  not  possible. 

Congenital  Cases, — Trkatment  in  Infants, — The  treatment  of 
club-foot  ill  iniants  sliould  Ix'gin  as  .soon  as  practicable,  and  should  be 
institute*]  as  soon  as  the  child  is  taking  ita  nourislmient  well  and  is  free 
from  digestive  disturl)ance.  The  position  of  the  foot  should  be  enlirclr 
corrected  Ix'fore  tlie  child  begins  to  walk,  and  the  sooner  the  correction 
is  completed  the  Ix'tter,  for  as  long  as  the  maljjosition  jx'rsists  then'  i» 
danger  of  obstinate  os.seous  deformity.  If  correction  by  mechanical  means 
is  possilde,  it  is  preferal)le  to  operatitm  in  infants,  for  the  reason  that  it  is 
usually  more  at'ccptaUle  to  the  parents.  It  may  \k  done  by  the  hand  nr  hv 
mechanical  appliances, 

The  hand  was  recommended  l>y  Ilipjwcrates,  who  advi.sed  twisting  iha 
foot  outwaixl.  Later  writers  have  advocate<l  the  same  methixl ;  but  the 
results  are  uot  encouraging,  although  by  persistent  effort  on  the  part  of  the 
parents  in  cases  of  slight  degree  it  may  be  sufficient  to  overcome  the  de- 
formity so  that  at  the  proper  age  a  walking  apparatus  may  be  worn.     For 
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otiier  means,  bandages,  rcpeat«lly  applii-d,  may  Ihj  used,  or  some  of  the 
many  appliances  wlik'li  have  been  devised.  Many  kinds  nf  Imndages  have 
been  used,  but  there  is  oue  olijeet  to  Ix*  attained  witli  all, — that  the  Ijandage 
shall  harden  quickly  and  shall  l>e  firm  enough  to  hold  the  fitot  in  the  eor- 
rocted  position.  Glue,  starch,  dextrin,  and  jvlaster  of  Paris  have  boeu  tried, 
bat  the  last-namwl  has  the  advantage  in  rapidity  and  in  strength. 

Eqi'inoVaki's. — ^The  correction  of  this  deformity  .should  be  divided 
into  three  steps,  and  should  be,  as  far  as  practicable,  brought  about  in  the 
order  meutionwl :  1st,  bringing  the  f(K>t  to  the  outer  .•^ide  ;  2d,  raising  the 
outer  edge  of  the  foot ;  3d,  bringing  up  the  front  of  tin  foot. 

It  should  be  borne  in  mind  that  it  is  desirable  to  bring  the  foot  from  its 
<V\stortiou  to  a  iX)8ition  in  whirli  it  shall  ]ioint  to  the  outer  side  of  the  leg. 
The  outer  edge  of  the  loot  should  be  brought  to  the  same  jtlano  as  the  inner, 
«r  even  to  a  higher  one.  The  ball  of  the  foot  should  l>e  so  raised  that  the 
Icel  may  strike  the  ground  firet. 

If  it  is  attemptotl  to  correct  the  distortion  by  daily  niani|yuIation,  the 
foot  should  be  gra8j>ed  with  the  sole  in  the  palm  of  the  hand,  the  fore-part 
of  the  inner  border  pressing  against  the  ball  of  the  thumb,  the  fingers  over 
the  dorsum,  and  the  foot  gently  everted,  alKlueted,  and  flexed.  To  do  this 
the  right  hand  must  be  use*!  for  the  letl  foot,  and  rin'  verm.  No  limit  can 
le  made  to  die  extent  to  which  this  should  be  einploywl,  but  only  persistent 
«'ffort  will  lie  successful,  and  it  is  unwise  to  attempt  this  method  unless  the 
jihysieian  is  sure  of  intelligent  aid  from  the  mother  or  nurse,  anti  then  only 
10  cases  of  slight  degrees  of  deformity.  Mechanirad  njipliunees  will  be  neees- 
,'  later,  as  after  correction  by  other  means. 

Bandages. — C'orrcction  by  bandages  is  the  same  in  principle  whether 
piaster  or  oilier  material  is  used.  The  fcwt  must  In?  well  protected  by  cotton, 
re  being  taken  to  insert,  small  pieces  ix-twcen  the  toes,  and  the  binulagc 
Id  extenrl  from  the  toes  to  a  little  alxjve  the  knee.  Considerable 
rtion  may  Ik?  obtained  while  putting  on  tlio  bandage 
Ijy  so  adjusting  the  turns  as  to  pull  the  foot  into  the 
<iesired  j)osition,  but  reliance  must  be  placed  mainly  uiwn 
the  forcible  holding  of  the  foot  in  a.s  nearly  as  possible 
a  corrected  position  while  the  pln.ster  is  hardening.  The 
Ijeiiidages  should  be  renewed  every  two  or  three  Wfvks 
tintil  the  foot  is  so  far  correctc*l  tluita  retentive  appliance 
can  be  worn. 

Uwly,  of  Berlin,  has  devised  an  appnratus  which  is 
Useful  in  correcting  the  deformity  in  infants,  and  may  be 
Used  in  place  of  the  Imndages.  It  is  shown,  slightly  modi- 
fied, in  Fig.  4.  It  consists  of  a  steel  strijj,  j-l,  jointetl  at 
the  knee  and  hip,  with  a  band  which  encircles  the  pelvis, 
-ft,  and  is  secured  to  the  outer  side  of  the  leg  by  straps  above  and  below  the 
•ttiee.  At  the  ankle  this  is  made  Ui  pass  in  front  of  the  leg  C  to  the  other 
*ide,  and  is  then  continued  downwartl  and  Iwnt  so  as  to  pa.ss  beneath  the 


966 


CLXrB-POOT. 


foot.  This  portion  is  provided  with  two  hackles,  E  and  F,  which  are  at- 
tached to  adhesive  plaster  applied  to  the  1^  in  much  the  same  manner  as  for 
extension  in  hip-disea.«e,  and  serves  to 
keep  the  foot  from  slipping  up  away 
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from  the  applianre.  At  the  point  where  the  upright  turns  to  croB  ihl 
ankle  is  fastened  a  rod  of  soft  teraj)ered  steel,  D,  which  projecta  downward 
and  forward  and  is  bent  to  suit  the  direction  in  which  the  pull  is  to  be  made. 
Adhesive  plaster  is  then  wound  round  the  ftxit  at  the  level  of  the  liall  of 
the  toes,  in  the  direction  of  over  the  dorsum  to  the  inside  and  under  the 
sole,  and  tiie  end  is  fastened  to  the  extremity  of  the  spur.  By  this  means 
the  deformity  sliould  he  corrected  in  a  few  weeks,  afler  which  a  retentive 
shoe  will  be  necessary.     The  apftaratus  applied  is  shown  in  Fig.  5. 

For  corivction  by  met^hauical  means  Taylor's  clul)-foot  shoe  has  the  ad- 
vantage of  being  simple  and  easily  applied.     It  is  useful  for  slight  d^;reai 
of  defonnity  or  after  the  foot  has  been  nearly  corrected  by  other  means, 
but  its  greatest  value  is  in  its  use  as  a  retention  ap])anitus.     It  is  shown 
in  Fig.  6,  and  consists  of  a  piece  of  steel  fitted  to  the  shape  of  the  sole, 
witli  an  upright  ou  the  inner  side,  and  providwl  with  an  ankle-joint  sOi 
arrangcil  by  a  stop  as  to  arrest  flexion  at  a  right  angle.     In  applying 
apparatus  tlie  sole  is  pressed  firmly  into  the  shoe,  and  the  fmjt  held  in  its 
place  by  the  straps  and  bu<ikles.     To  do  tiiis  it  is  necessary  that  the  upright 
should  1)0  Ix'iit  forwartl,  and  it  will  then  lie  obliquely  across  the  leg.     This 
should  tlicn  be  carrittl  into  its  ]>osifion  on  the  inside  of  the  1<^  and  aeooRd 
by  the  strap  at  the  upper  extremity,  which  is  for  that  purpose.     By  tbiiH 
motion  the  foot  is  brought  forcibly  into  position.     It  is  important  that  the 
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hod  should  be  retained  well  down  on  the  sole-plate,  but  occasionally  it  is 
difficult  to  acc-omplisli  this.  It  may,  however,  be  dune  by  applying  adhe- 
sive plaster  to  tlie  leg  aud  securing  it  to  buckles  at  the  heel 
of  the  shoe  before  carrying  the  upright  into  position.  The 
foot  in  p<.>sition  is  sliown  iu  Fig.  7. 

It  oflen  happens  tliat  there  is  an  obstinate  tendency  in 
the  toes  to  turn  in  or  out :  this  is  beyond  the  control  of  the 
patient,  and  it  becomes  necessary  to  overcome  it  by  means 
of  apparatus.  This  protection  is  more  obviously  necessary 
after  operation,  and  may  be  easily  accomplished  by  extending 
the  upright  to  the  {xjlvis,  to  which  it  may  be  secured.  The 
jurangement  is  shown  in  Figs.  8  and  9. 

This  case  was  one  of  extreme  deformity,  as  shown  in  Figs. 
10, 11,  and  12.     One  foot  was  corrected  by  the  employment 
of  extreme  force,  the  other  by  the  same  method  with  the  addition  of 
sstragaloid  osteotomy.     The  result  after  four  weeks  is  shown  iu  Fig.  13. 


Fio.  9. 
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In  many  cases  mechanical  treatment  alone  fails  to  eifect  a  cure,  and 
'iivision  of  the  unyielding  structures  becomes  necessary.  Tenotomy  Is 
•acquired  because  the  musclea  are  powerful  structures,  but  their  division 
^  not  an  essential  part  of  the  treatment.     It  is  a  mistake  to  divide  the 
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t«ndons  aooording  to  any  fixed  plan  or  rule,  the  only  wise  course  being  to 

wait  till  the  progress  of  the  foot  towards*  rectification   iiuliratfs  that  some 

structure  must  be  cut.     Division  of  anything  except  the  tiiido  AchilliH  is 

rarely  necessary,  and  this  slioiild  not  be  done  until  after  the  foot  has  beeonie 

unfolded,  so  that  the  deformity  has  lx>ennie  an  equinns. 

Some  writers,  liowevcr,  advocate  division  of  the  shortenpil  tendons  and 

ligaments  before  the  mechanical  treatment.     The  age  at  whirfi   patients 

sliouJd  be  operated  on  is  a  matter  of  discussion.     Some  assert  that  it  should 

not  be  done  before  the  end  of  the  first  year,  others  tliat  it  is  advisable  to 

iiiterlere  as  soon  as  jxissible.     Stronieyer  operated  on  an  infiuit  twenty-four 

hours  old.     In  some  cases  division  of  the  calcaneo-seaphoid  ligament  is 

ZKCoeseary.      After  tenotomy  the  foot   should    1k^   forcibly  straig)it(»nc<l,  so 

tlaat  any  remaining  fascia  or  shortened  tissue  shall  bo  torn  or  stretched, 

a&nd    it  is  absolutely  necessary  that  the  foot  be  over-correettd.     It  can  be 

placed   in  this  position  in  a  fixed  Iwindage,  and   allowwl  to  remain  until 

tXic  incisions  have  healed.     This  practice  is  not  ree^juimendwl  by  s(^me  sur- 

e'eons,  on  account  of  tJie  fear  of  non-union  of  tendons ;  but  cliniral  exi>eri- 

cDoe  warrants  the  statement  that  such  fear  is  groundless,  and  mueJi  time  and 

.discomfort  of  tlie  patient  are  saved  by  this  pnKwlure.     Tlie  details  of  tlie 

operation  are  descrilx-d  farther  on.     For  fixation  the  writer  prefers  the  a]>- 

p\ication  of  silieate-of-iwta.'ih  bandages  directly  to  the  foot,  which  is  first 

protected  by  a  layer  of  sheet  wadding,  or  liy  a  bandage  neatly  ap])licd  so 

as  to  avoid  wrinkles.    Over  the  sili<'ate,  which  n><juires  two  or  tim'i'  days  to 

^rden,  a  plaster-of-Paris  bandage  is  wound.     If  this  is  j>ro|wrly  made,  it 

Tjwomes  stiff  in  a  few  niinutt^.     In  three  or  four  days  this  can  be  cut 

away,  leaving  the  hardenwl  silicate  bandage,  wliich  is  light  and  not  clumsy. 

Both  the  silicate  and  the  plastcr-of-Paris  Imndage  should  be  applied 

dibove  the  knee,  with  the  knee  slightly  flcxcti,  otherwise  an  inversion  of  the 

^oot  will  take  place.     While  the  plaster  is  hanlening  it  is  essential  that  the 

d<x)t  should  be  held  well  correctcfl,  otherwise  the  desired  amount  of  over-eor- 

3«*ion  will  not  l>e  obtained,  and  a  second  operation  or  subsequent  mechanical 

treatment  will  Ix;  required. 

There  are  two  objections  to  the  use  of  fixed  bandages, — the  danger  of 

P^^Ioughing  of  the  skin,  and  the  impossibility  of  further  correcting  the  foot 
:<rom  the  pisition  in  which  it  has  been  jilaceti.  The  first  objection  may  be 
sevoidetl  by  skill  in  applying  tlie  fixwl  bandages  ;  the  second  must  Ix?  made 
^»  slight  as  possible  by  care  to  correct  fully  while  the  plaster  is  hanlen- 
ing. Mechanical  means  to  complete  the  corre<'tion  are  rarely  ntrcsssirv 
'  if  the  ojK-ration  is  properly  done,  but  the  use  of  a  retentive  afipliauce  is 

Inquired  till  the  child  walks  with  the  foot  in  a  perfectly  normal  position, 
vhich  may  be  a  long  time. 

Tbeatmext  of  Older  Cases. — Of  tlie  treatment  (»f  fliis  deformity  in 
older  children,  who  are  able  to  walk,  very  much  the  same  may  1)C  said  as 
of  that  in  infants,  except  that  mechanical  eorreirtion  is  much  more  tedious, 
and  therefore  operative  means  are  to  be  preferred. 
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In  children  of  five  years  and  upward  there  is  required,  as  a  rule,  the  nae 
not  only  of  the  tenotome,  but  also  of  considerable  correcting  force.  Me- 
chanical means  alone  require  much  patience  on  the  part  of  the  surgeon  and 
much  time  on  the  part  of  the  patient,  which  can  be  avoided  by  the  use  of 
the  tenotome  and  a  forcible  correction,  wliile  with  older,  relapsed,  and 
resistant  cases  still  more  difficulty  is  encountered. 

Of  the  treatment  of  club-foot  by  the  employment  of  apparatus,  P&nts 
speaks  as  fiillows:  "The  results  obtained  by  the  employment  of  appliances 
alone  not  only  leave  a  great  deul  to  be  desiretl,  but  in  a  small  number  of 
fortunate  cases  when  the  cure  l)a.s  taken  place  it  is  only  attained  at  the  price 
of  a  great  deal  of  suffering  and  a  very  long  time,  several  montlis  or  one  or 
two  years,  and  sometimes  more." 

This  ditlicutty  lies  partly  in  the  firm  condition  of  the  tendons,  faaat, 
and  ligaments,  and  partly  in  the  amount  of  distortion  of  the  tarsal  booei 
Simple  tenotomy  will  not  ordinarily  suffice  to  overcome  the  distortion,  but 
combined  with  the  use  of  force  m:\y,  if  persisted  in,  result  in  a  cure,  al- 
though in  some  cases,  even  with  the  successful  employment  of  mechanical 
force,  a  great  deal  of  time  is  reciuired. 

Opkuation. — For  operative  measures  the  following  are  open  for  choice: 
tenotomy,  open  incision,  use  of  extreme  force,  tarsal  osteotomy,  tarsal 
resection. 

No  definite  rule  can  Iw  laid  down  for  the  application  of  the  alx)ve  pro- 
cedures, but  in  general  it  may  be  said  that  the  simplest  methods  should  he 
first  considered,  and  the  otiicrs  used  only  as  in  each  case  the  indications  for 
extreme  measures  present  themselves. 

Tenotomy. — Tenotomy  is  one  of  the  simplest  and  least  weighty  facton 
in  the  treatment  of  club-foot,  but  it  should  be  r^:arded  as  merely  an  adjunct 
to  other  means.  A}>plie<l  for  the  first  time  in  tlie  treatment  of  cf)ngenital 
torticollis,  it  was  practiswl  later  by  Loreuz,  8artorius,  and  Michaelis  for 
club-foot.  Delpret,  guided  by  accidental  section  and  rupture  of  the  tendon, 
was  the  first  to  divine  the  indications  for  a  scientific  tenotomy,  and  Strth 
meyer,  Bouvier,  and  Guerin  have  made  the  operation  indispensable. 

In  the  section  of  muscles  of  the  foot,  one  proceeds  differently  according 
to  the  case,  s<3metinies  making  the  incision  from  the  skin  towards  the  ten- 
don, and  sometimes  jKissing  thetenotrmie  underneath  the  tendcm  and  cutting 
towards  the  skin.  Bouvier  calls  the  two  metlRxls  of  proctxlure  sulMendi- 
nous  and  supra-tendinous  section.  According  to  many  surgeons,  the  choice 
is  a  matter  of  indifference,  but  the  sub-tendinous  method  is  sometimes  to 
be  (}refen-ed  as  the  simplest  in  its  execution,  and  as  |>ermitting  complete 
section  of  the  tendon  without  risking  the  skin.  The  supra-tendinous 
method  is  to  Ijc  preferred  where  the  tendons  are  not  very  salient,  as  in 
young  children,  or  where  they  lie  close  to  bone  or  in  the  neighborhood 
of  vessels  and  important  nerves. 

The  rcp;irution  of  divided  tendons  has  been  made  a  subject  of  numeron* 
investigations  since  Hunter's  original  exjieriments  in  1767.     Afler  divisiua 
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the  cut  ends  are  separated  to  a  variable  extent,  depending  on  the  length  of 
L  the  muscle  to  wliich  the  tendon  belongs,  on  the  position  in  which  the  limb 
'  is  placed,  and  on  the  surrouudiiig  attaclinieuts  of  the  tendon.     Tiicxe  ex- 
tends between  the  cut  ends  a  tubular  siieatli  of  active  tissue,  which  chiefly 
furnishes  the  rejmrative  material.     Tliis  slieath  becomes  vascular,  and  after 
the  absorption  of  any  blood  that  may  have  been  ctfused  witliin  it  the  in- 
terval between  the  divided  ends  of  the  teudou  becomes  tilled  with  iyniph, 
■\ivhich  gradually  becomes  fibrillatcd  and  forms  a  firm  bond  of  union  be- 
t^ireen  them.     The  new  material  so  closely  resembles  the  old  tendon,  and  is 
so  intimately  blendtnl  with  it,  that  for  a  time  it  woidd  Ikj  difficult  to  dis- 
tinguish them,  except  for  a  certain  translucency  which  is  possessed  by  the 
ftirnier  and  is  not  natund  to  the  latter.     The  tondou  is  thus  iucrrastnl   in 
length  to  the  extent  of  the  interval  l>y  which  its  ends  arc  separated.     The 
aeparation  should  not  be  maintained  at  its  fiill  extent  at  once,  lest  the 
uniting  medium  be  thin  and  wiak,  but  should  be  gradually  produced  by 
altering  the  position  of  the  limb. 

The  time  occupied  in  obtaining  the  required  elongation  varies  from  two 

I  to  six  weeks,  according  to  the  activity  of  the  repair  and  the  sc^verity  of  the 

•aae,  and  with  proi>er  operative  procedure  with  a  Jiealthy  subject  a  perfect 

use  of  muscle  of  normal   length  is  obtained.     Doubtless  adhesions  often 

{bmi  between  the  divided  tendons  and  the  surrounding  structures,  but  in 

ordinary  cases  they  are  not  of  the  least  consequence,  for  they  give  way  to 

tlie  manipidation  or  use  of  the  foot,  and  do  not  iuterfere  with  the  function 

of  the  muscle. 

Sedion  of  (he  Tendo  Ackillis. — The  patient  should  lie  on  his  face,  an 
asistant  holding  the  foot.  Having  made  a  longitudinal  fold  of  the  skin, 
the  surgeon  enters  the  knife  parallel  to  the  border,  passing  it  flatwise  be- 
tween the  tendon  and  the  skin.  The  blade  of  the  knife  is  then  turned 
towards  the  jwsterior  surface,  and  by  pressure  of  the  left  index  finger  on 
the  skin  over  the  back  of  the  tenotome  the  sensation  of  the  cutting  of  the 
tendon  can  be  felt.  The  a.ssistaut  sliould  raise  the  end  of  the  foot,  so  as  to 
make  the  tendon  somewhat  tense  during  the  section.  The  only  prottvtion 
neoeaaaty  is  to  be  assured  of  complete  division. 

Section  of  the  Tihkdia  PonUcw. — If  the  muscle  is  to  be  divided  in  the  leg, 
the  foot  is  placetl  on  its  external  bonier.  The  surgeon  divides  the  skin  by 
meana  of  a  pointed  tenotome  two  ceutimetres  above  the  tip  of  the  internal 
malleolus,  and  on  a  vertical  line  situated  half-way  between  the  ptosterior 
border  of  the  malleolus  and  the  corresponding  bonier  of  the  tendo  Aciiillis, 
an<l  posses  tlie  tenotome  jicqiendicularly  downward  to  the  depth  of  ten 
or  fli^ecn  millimetres.  The  handle  of  the  instrument  should  then  be  turned 
*5  as  to  describe  the  arc  of  a  circle,  and  the  tendon  dividtxl  vertically  in- 
ward. The  tenotome  is  then  withdrawn  and  a  blunt-pointetl  one  inserted. 
This  should  be  so  directed  as  to  pass  behind  and  under  the  tendon,  and 
it  is  then  sufficient  to  turn  the  cutting  edge  forwanl  and  to  move  the  in- 
strument gently  forward  and  back,  the  assistant  at  the  same  time  turning 
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the  foot  in  the  direction  of  abduction.  It  is  esaential,  in  order  to  avoid 
woaiuliug  im]X)rtaut  parts,  to  adhere  Btrictly  to  the  rules  laid  down.  If  the 
incision  is  matte  too  near  the  malleolus,  the  internal  saphenous  vein  may  be 
opened,  and  the  nerve  of  tlie  same  name  may  be  cut.  If  the  incision  is 
made  too  near  the  tendo  Achillis,  there  is  danger  of  di\nding  the  temlon  of 
the  long  flexors  of  the  t<jes  and  the  posterior  artery  and  ner\'e.  IJounet 
thinks  that  he  has  woiindetl  this  arterj'  more  than  once,  but  without  serious 
injury.  To  avoid  this  jxwsibilitv,  Volpeau  advised  cutting  this  tendon  in 
the  fo<}t,  in  a  line  from  the  top  of  the  internal  malleolus  to  the  scaphoid; 
but  this  is  not  easily  done  in  infants. 

Section  of  the  Tlhhiin  Aniioui. — The  division  of  this  tendon  is  more 
easy,  and  it  is  snflii'fcut  to  i)e  guided  i)y  the  jjrominenw  of  the  tendon  pit 
on  till'  stretch  by  alxlucting  the  foot.  To  avoid  wounding  the  <lcfp  {wrt*  it 
is  better  to  enter  the  tenotome  under  the  tendon, 

Divimon  of  the  PUinlar  Foavui. — It  is  arlvised  by  some  writers  to  divide 
the  plantar  fascia  Ix'fore  the  teud<;  Acliillis,  as  the  latter  acts  as  a  supp)rt 
for  stretching  the  foot  when  the  fascia  is  divided.  No  fixed  ndcs  are  neces- 
sary for  this  operation,  but  the  tense  fascia  shouM  Ix;  felt,  the  tenotome 
inserted  suljciitaiKHUisiy,  the  blade  turnc<l  inward,  and  the  division  tnade 
with  tare.  Walsham '  n>ports  the  ap])carance  of  an  aneurism  as  large  u 
a  marble  two  weeks  after  this  ojwration  in  a  1m>v  of  seven.  It  was  cum! 
by  pressure  maintained  for  two  months  over  the  posterior  tibial  artery. 

Many  times  the  tenotomy  conibinwl  with  forcible  corret^tion  is  not 
sufficient  to  complete  the  restoration  of  the  foot  to  the  normal  position. 
The  obstacle  is  often  the  resisting  fascia,  which  cannot  be  thomughly 
divide<l  subcutaneously.  In  such  cases  section  by  open  incision  may  be 
jicrformed. 

Open  Incision. — ^The  advantage  of  this  ojieration  in  club-foot  is  the 
facility  of  complete  division  of  all  the  soft  tissues.  The  method  is  as  fol- 
lows. An  incision  is  made  along  the  inner  side  of  the  foot  from  the  top 
of  the  malleolus  well  down  to  the  inner  edge  of  the  first  metatarsal  lx»nr. 
After  the  skin  the  other  tissues  are  divided  with  care,  using  a  dire<'tor  if 
necessary.  The  tibialis  tendon  is  cut  across  at  its  insertion,  and  the  plantar 
fascia  is  dividi^l  by  a  tenotome  or  a  long  thin  knife.  The  artery  can  be 
sjMired  by  careful  dissection,  but  may  i>e  sacrificed  if  necrssari-.  A  cmes 
incision  towards  the  sole  of  the  foot  from  the  middle  of  the  lung  incision  is 
sometimes  essential,  but  it  is  desirable,  if  possible,  to  avoid  this.  The  foot 
is  then  brought  into  as  normal  a  position  as  ]x>ssible,  thorough  aseptic 
dressings  are  applieil,  and  the  ftMit  is  fixed  in  a  ]>laster-of-Paris  iiandage. 

Use  of  Extreme  Force. — By  this  is  meant  the  application  of  such 
force,  in  the  direction  of  correcting  tlie  defiimiity,  that  the  ligaments  are 
torn  or  stretched  ;  and  this  shotdd  be  done  under  an  aniesthctic.  The  chief 
difficulty  is  that  of  applying  the  force  directly,  as,  owing  to  the  shape  and 
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JUi^of  the  foot,  it  is  almost  impossible  by  the  use  of  the  hauds  alone  to 
twist  the  foot  in  such  a  waj'  as  to  stretch  or  tear  the  resisting  ligaments. 
An  apparatus  has  been  devise-d 
for  tliis  purpose  by  Dr.  T.  G. 
Morton,  of  Philadelphia,  a  nvrd- 
ification  of  whicli  is  iiidicatttl 
in  the  accompanying  diagram 
(Fig.  14).  The  obje<,t  of  tlie 
appliance  is  to  exert  pressure, 
under  control  of  the  oj^rator, 
io  three  directions,  and  also  to 
enable  him  to  twist  and  raise 
the  front  of  the  f<H)t.  It  is 
iuapplicable  to  small  children. 
The  apparatus  consists — 

1.  Of  a  plate  large  enough 
for  any  foot 

2.  Of  three  steel  buffers  or 
(Hulded  plates  whicli  arcatlached 
at  the  ends  to  steel  screw  hmIh 
playing  through  wx-kets  with  a 

female  screw  thread  at  the  sides  of  the  large  plate.  By  turning  the  screws, 
which  is  done  by  the  haiidlcs,  tlie  plates  or  buffers  are  pushed  forward. 
They  should  lie  jilace*!  so  as  to  press  (1)  upon  the  side  of  the  first  meta- 
tarsal, (2)  on  the  side  of  the  os  calcis  just  lieneath  the  inner  malleolus,  and 
(3)  on  the  outer  side  of  the  foot  over  the  projecting  head  of  the  astragalus. 
The  female  screw  through  which  the  male  screw  plays  is  adjustable  upon  an 
arm  curved  so  that  pri>ssure  can  be  applied  wiicn  it  may  be  found  uecessary. 
The  sockets  and  arms  arc  arranged  so  that  they  can  be  sliif\Hl  and 
placed  at  any  point  along  the  side  of  the  large  plate,  or  can  be  shifted  fn^m 
side  to  side,  so  that  the  appliance  <'au  be  usixl  for  cither  foot. 

3.  A  straight  rt>d,  extended  in  the  plane  of  the  plate,  gives  increased 
power  in  raising  the  fi-out  of  the  foot.  Tliis  is  not  always  needctl,  and  can 
be  removed. 

The  procedure  in  this  method  is  as  follows.  Tenotomy  is  {lerformecl 
in  the  usual  way,  the  plantar  fas<"ia  being  dividwl  firet,  then  the  tendon  of 
the  <ii>ialis  |>osticus  if  necessarj-,  and,  after  the  deformity  at  the  arch  of  the 
foot  has  been  in  a  degree  i-orrectcd,  the  tendo  Achillis.  The  foot  is  then 
forcibly  manipulate<l  with  the  hands,  pressure  being  exertc<l  in  a  direction 
to  ovexcome  the  deformity.  If  this  is  not  sufficient  for  correction,  the 
instnimcnt  is  to  l>e  applied  so  that  the  screws  will  press  on  the  fo<it  as 
«lescribe<l.  The  correction  will  be  done  gradually,  although  at  times  the 
fibrous  tissues  will  be  felt  to  tear.  An  assistant  steadies  tlie  leg,  and  the 
operator  first  attempts  to  change  the  varus  into  a  valgus,  without  reference 
to  the  equinus.     By  turning  the  plate  outward  or  upward  the  twist  of  the 
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foot  and  the  oquinus  can  be  correoted.  The  skin  on  the  inner  side  of  the 
foot  frequently  becomes  tense,  but  the  danger  of  its  rupture  is  not  a  practi- 
cal one^  In  many  cases  the  correction  may  be  accomplished  at  once,  but 
if  much  resistance  is  encountered  it  is  best  to  use  some  time,  and  allow  the 
stretching  to  be  gradual.  The  fiwt  should  then  be  put  into  a  plaster  band- 
age, and  firmly  held  until  the  bandage  is  fixed. 

The  objections  to  this  forcible  correction  after  tenotomy  are  chiefly  theo- 
retical, no  ill  results  having  been  known  to  follow.  The  injury  done  to  the 
foot  is  not  greater  tliaii  that  of  a  severe 
strain,  and  the  patient  is  given  the  ad- 
vantage of  a  painless  correction  and  rapid 
cure.  An  olijection  which  is  sometimes 
raised  against  this  method  is  the  sup- 

Fio.  16. 


^ 


Fig.  16 


Olrl  of  eighteen  treated  b)-  the  method  of  extreme  force. 


Benilt  In  the  same  case. 


FtO.  17. 


posed  risk,  but  this  is  not  so  great  as  would  be  thought.      Experience 
with  osteoclasis  has  proved  that  the  tcmimrary  pressure  on  the  skin  dots  | 

not  cause  sloughing,  or  even  an  abra- 
sion,  and   the   same   is  true  with  tlii« ; 
operation. 

Figs.  15  and  16  show  the  couditioo 
of  the  foot  before  and  after  treatment 
by  this  method. 

Fig.  17  is  a  drawing  from  a  cast  of  M 
a  foot  in  every  way  similar  to  the  above:  ■ 
the  result  of  treatment  by  this  method 
is  shown  in  Figs.  18  and  19.  U 
Tarsal  Osteotomy. — In  certain  ' 
the  distortion  of  the  bones  is  so  great  that  no  operative  procedure  di- 
rected simply  to  the  ligaments  and  tendons  will  be  sufficient  permanently  to  ■ 
correct  the  deformity ;  but,  fortunately,  cases  of  this  kind  are  rare.    To 
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meet  snch  a  condition  either  osteotomy  or  resertion  of  the  tarsal  bones  is 
required.     The  most  important  condition  lies  in  the  distortion  of  the  as- 


Fio.  18. 


Fio.  19. 


Reiull,  IVont  view. 


Kesult,  »lde  view. 


tragaluR,  and  especially  in  its  neck,  and  it  is  against  this  part  that  the 
operation  is  usually  directed. 

The  simplest  way  of  doing  this  operation  is  through  an  incision  down 
to  the  bone,  from  the  tip  uf  the  inner  niallcoltis  to  tlie  inner  side  of  the 
head  of  the  first  metatarsal  Iwue,  which  will  be  foun<l  iu  severe  cases  close 
to  the  malleohis.  The  incision  is  close  to  and  nearly  parallel  with  the 
tibialis  anticus  tendon,  and  in  the  direction  of  the  metatarsals.  The  scaphoid 
will  be  seen  before  the  astragalus,  and  will  be  always  first  within  iTacli  of 
the  knife.  The  foot  is  then  straightened,  which  separates  the  si-aphoid  from 
the  malleolus,  and,  if  still  further  straightenetl,  the  scaphoid  begins  to  un- 
cover the  astragalus,  and  the  nock  is  seen.  A  small  osteotome  is  entered  on 
the  neck  of  the  astragalus  to  the  distal  side  of  the  scaphoid  articulation, 
and  the  bone  divided,  or  nearly  so,  after  which  the  f.iicture  is  completed  by 
forcibly  straightening  the  foot.  The  section  should  be  at  such  a  plane  that 
when  the  equinus  deformity  is  corrected  the  gap  at  the  s«;tion  shall  be  as 
small  as  possible.  A  fixed  bandage  is  then  applietl,  with  the  foot  in  a  cor- 
rect «1  jKisition. 

Tarsal  Resection. — This  operation  should  be  resorted  to  in  the  most 
resistant  cases  only.  Excellent  results  are  obtained  by  this  method,  and  the 
danger  is  not  grt^at,  but  undoubtwliy  both  by  cuneiform  resection  and  abla- 
tion of  the  astragalus  a  great  deal  of  bone  is  removed  unnecessarily,  and 
the  foot  is  considerably  shortened. 

The  following  methods  may  be  used  :  enucleation  of  the  cuboid  and  the 
astragalus,  with  or  without  removal  of  the  end  of  the  external  malleolus; 
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removal  by  curette  of  a  portion  of  tlie  astragalus,  leaviog  the  cartila 
surfact's  untoucht'd  ;  enucleation  of  the  astragalus,  the  cuboid,  aud 
scapiioid,  or  simply  of  the  scaphoid  and  the  cuboid ;  enucleation  of  the 
head  of  the  astragalus,  or  resection  of  a  portion  of  bone  on  the  outer  side 
of  tlie  neck  ;  ies(.'etion  of  the  wetlge-shaijcd  portion  of  the  bone  at  the 
nietii()-tiU"s:d  articulation. 

Of  t\vs¥i  methtKls  but  two  will  l>e  likely  to  come  into  general  use, — tlie 
removal  of  the  astragalus  and  the  wedge-sliai>eil  resection  of  the  tarsus 
EiuicJcation  of  tlie  astragalus  is  sufficient  to  enalile  the  foot  to  Ix?  brought 
to  a  right  angle,  except  in  rare  cases  where  the  calcaneus  is  entered  to  the 
posterior  surface  of  the  tibia.  Supination  of  the  calcaneus  can  be  cured  by 
removal  of  the  astragalus,  though  in  severe  cases  the  end  ot  the  (ibula  niiist 
also  he  removctl  ;  but  supination  of  tiie  whole  f(X)t  is  not  dirwtly  cured  i\v 
this  procedure,  although  correction  by  appliance  is  rendered  more  easy.  Id 
severe  adult  cases  more  bones  have  to  be  removed. 

Excmon  of  the  Aslrngahtn. — Abhition  of  tlie  astragalus  is  best  done  by 
Hocher's  method,  in  which  an  incision  is  made  back  of  the  external  mal- 
leolus down  to  the  outer  side  of  the  foot,  the  peroneal  tendons  divided,  and 
the  foot  forcibly  twisted  to  the  inner  side.  The  astragalus  is  thus  brought 
into  view. 

Excmon  of  a  Wedge-S/uipcd  Piece. — An  Esniarch  Imndage  is  applied  to 
the  foot,  and  an  incision  made  along  the  entire  border  of  tlie  foot  from  the 


I 
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Ezclilon  orwedgMbiped  piece.    (Bryant.)—.^,  calcli!  B,  Ktpbold:  C,  utn«mltu;  Xi,  cuDcifortB. 

middle  of  the  os  calcis  to  the  middle  of  the  fifth  metatarsal  boue.  This  is 
joined  at  right  angles  by  another  across  the  dorsum  of  the  foot.  (Fig.  20.) 
The  soft  parts  being  reflected,  the  cuboid  is  first  removed,  and  a  wedge- 
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aiiaped  jK^rtion  of  the  tarsus  is  then  excised,  of  suflScicnt  size  to  allow  the 
f(»t  to  be  brought  into  position  without  inueh  fiirce.  The  we«l^f,  which 
may  be  removed  with  a  chisel  or  saw,  should  have  its  base  of  a  width  f<n'- 
reapouding  to  that  of  tlie  cuboid,  and  should  be  rather  thicker  above  thau 
on  its  lower  surfaw. 

FLAT-FfX)T. — The  principle  in  the  treatment  of  tliis  deformity  consists 
iu  the  restoration  of  tJie  natural  ari'h,  but  the  method  of  accomplirtliing  this 
necessarily  varies  M'ith  the  case.  Jn  acquiretl  forms  mechanical  means  are 
sufficient  in  most  instances.     Whitman  advises  a  light  steel  plate  (Fig.  21), 

tly  clastic,  whicii  rt-achcs  finm  just 

behind  the  ball  of  the  great  toe,  A,  to  ^'^-  '^■ 

just  in  front  of  the  Ijcariug  jjoint  in  the 

lieel  on  the  inner  suHkc«  of  tiic  ihot,  B. 

It  slioukl  ran  just  above  tlie  head  of 

tile  astragalus,  C,  which  carries  it  nearly 

*o    the    internal    malleolus,  aud   extend 

under  the  sole  of  the  foot  just  behind 

the  fifth  metatarsal,  D.     The  ])late  must 

fc»e  fitted  from  a  cast  of  the  foot  taken 

"^*"ith    the    foot   in   a   restored    jKisition. 

V\'hen  the  weight  is  put  on  the  projierly- 

sfiajxtl  plate,  not  ouly  is  the  an-h  of  the 

^oot  held  up,  but  the  inner  flange  of  the 

i>late  ac-ts  as  a  lever  pressing  u[)  against  the  sustentaculum  tali  and  the 

tuberosity  of  the  stitphoid. 

This  support  is  particularly  useful  in  acquired  cases  in  adults,  and  it  haH 
*be  advantage  of  allowing  natural  motion  to  the  foot.  Light  cases,  particu- 
**^**ly  in  children,  do  verk'  well  with  a  jilatc  of  thin  steel  tittwl  tu  the  sha|w 
**^  the  sole  and  elevated  on  the  inner  boi-dur  to  conform  with  the  noimal 
^'^•h  of  the  foot 

The  elastic  extension  appHetl  so  as  to  su])j>nrt  the  arch  of  the  foot  has 
•*^en  advised  by  Barwclt  ;  but  it  requires  considerable  cai-e  on  the  part 
*^*    the  |mtient,  and  accomplishes  no  more  than  the  supjwrts  dcscrilxnl. 

In  congi'uital  lases  and  in  some  of  the  severer  instaui-es  of  the  acquired 

•^^■formity,  although  the  same  mechauiad  tri'atmcnt  is  reijuircd,  other  means 

'^^'ly  be  net-casary  to  bring  the  fnttt  into  a  positinii  in  which  sn[)|Mjrt  would 

^•^^  of  value.     Forcible  restoration  of  the  fmit  and  fixation  for  a  time  will  be 

•-•fficient  in  s<mie  cases.     Duclienne  thinks  that  the  only  nnis<'le  which  can 

^''^  wntractcd  is  the  short  jxToncus,  and  that  sicctinn  of  the  long  jieruncu^  in 

"^•Igufl  is  not  feasible.     Ogston  refreshes  the  astragalo-acaphoid  articidatiou 

^d  nails  the  Ixmes  in  a  corrected  posilion,  aud  Stokes'  removes  a  wcdge- 

**'aped  piece  from  the  inner  side  of  the  neck  of  the  astragalus;  but  it  is 

^^T>'  seldom  that  these  severe  procedures  will  be  required.    Usually  restora- 


'  Transttctiuni  of  the  Academy  of  Medicine  of  Ireland,  1885. 
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tion  of  the  foot  to  its  normal  position,  followed  bv  a  period  of  rest  and  the 
fitting  of  some  prnjwr  sii|)pnrt,  i.s  all  that  will  be  neodi-d. 

Valgus. — There  are  three  things  to  be  done  in  the  treatment  of  valjjTis, 
— the  elongation  of  the  shortened  structures,  the  overcoming  of  the  dis- 
tortion, and  the  promotion  of  the  fitnctioii  of  the  limb. 

In  infants  manipulation  may  be  all  that  is  necessary,  or  the  foot  mav 
corrected  forcii>Iy  and  rt'tained  by  plaster  until  a  normal  j)Osition  is  obtaiiu' 
after  which  a  retentive  appliance  can  be  worn.     These  «uscs,  if  taken  carl; 
rarely  give  much  trouble. 

Ill  older  and  aiipiircd  cases  a  supporting  appliance  is  necessary.  It  ma; 
be  sufficient  to  retain  the  foot  in  an  inverted  position  by  means  of  plaster 
or  bandage,  but  more  often  some  fi)rni  of  external  appliance  is  needcil.  For 
tliis  an  cxcclk'ut  support  is  obtaiued  with  Taylor's  club-foot  shoe  reversed 
and  applied  to  the  outside  of  tlic  foot,  with  a  strap  pacing  from  the  up- 
right round  the  leg  over  the  internal  malleolus  and  secured  again  to  the  up- 
right.   By  tliis  the  eversion  of  the  foot  at  the  ankle-joint  oiu  be  contrfillod,j 

Tenotomy  of  the  |K'roiicus  may,  however,  sometimes  be  necessary. 

Talipes  Equimis. — It  is  seldom  that  the  surgeon  is  required  to 
more  in  the  congenital  cases  ttian  to  overcome  this  deformity  by  simpl 
manipulation  ur  by  fixed  haiuluges,  although  tenotomy  will  save  time 

In  neglected  and  acquired  «Lses  section  of  the  tendon  and  the  applicati( 
of  a  retention  shoe  are  required. 

Talipf-s  Calcaneus. — In  the  simple  forms  of  the  congenital  varii 
little  more  is  uccdc<l  than  manipulation.     If  the  deformity  persists,  a  rrti 
tive  ap|»!iaii<'e  which  prevents  extension  to  the  <icsired  limit  mav  lie  woi 
If  the  deformity  is  severe  and  resistant,  tenotomy  of  the  tendons  of 
anterior  portion  of  the  foot,  esi>ocially  the  tibialis  anticus,  may  be  rcqui 
Excision  of  a  jwrtion  of  the  tendo  .'Vchillis  is  of  l)enefit  in  more  advanci 
cases,  although  this  procedure  is  by  sf>me  writers  considered  unneoessarv. 

Pes  Cavus. — Restoration  of  tlie  foot  to  a  natural  position  in  cas*^ 
pes  cavus  is  hardly  possible,  as  they  have  usually  existed  for  a  long  ti 
when  first  seen  by  the  surge<in,  and  have  become  ver^'  resistant.     If  rcstoi 
tion   be  attainp<l   l>y  opcrati%e  nK«ns,  mechanical  treatment  will   still  be 
neoessarj'  for  a  long  time,  if  not  always,  as  the  condition  is  paralytic 
its  origin  and  will  tend  to  recur  if  the  foot  is  left  nnprotectwl.     The 
form  of  apparatus  is  the  Taylor  club-foot  shoe,  fitte<l  with  a  stop-joint 
reverse  of  that  used  in  equinus,  if  there  is  much  tendency  to  calcaneus 
deformity. 
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Br  B.  H.   BRADFORD,  M.D^ 
E.  G.  BRACKETT,  M.D. 


Synonymes. — Wn'-neck,  Captit  obstipiim,  Colliim  distortum ;  French, 
Cou  tors ;  Grerman,  Schicflials. 

The  name  torticollis  is  j^ivcn  to  tliat  distortivl  position  of  the  hfwl  in 
which  it  is  held  awry.  Tliis  condition  is  cither  wmgeuital  or  acijnirtxl,  and 
may  be  constant  or  intermittent.  The  affection  involves  a  contraction,  tonic 
or  clonic,  of  the  muscles  of  the  neck,  nsitully  those  of  one  side  atone,  hut 
occasionally  of  both  sides.  The  jwsition  of  the  head  varies  with  the  mus- 
cles affectal,  those  usually  involved  Ix-ing  the  stemo-mastoid,  the  anterior 
edge  of  the  trapezius,  the  sealcni,  the  |)hitysma,  and  the  spleuius  capitis. 

Males  arc  more  siihject  to  wry-neck  than  females,  and  the  right  side  is 
oftener  the  seat  of  the  atl'ection  than  the  left.  In  tliirty-scveu  cases  collected 
by  Dieffenbadi  iive  were  on  the  left  and  thirty-two  on  the  right  side. 

CONGENITAL   TORTICOLLIS. 

The  true  congenital  form  is  verj'  rare.  A  few  ca.ses  have  been  noticed 
in  which  an  iniiwrfeetion  in  the  atlas  and' cervical  vertebne  existed,  in  conse- 
quence of  which  the  head  was  held  in  malposition.  An  intra-uterine  origin 
18  assume*!  hy  some  writcra,  hut  without  other  than  theoretical  reasons.  A 
case  has  recently  bwn  rejiortcd '  of  this  deformity  occurring  in  a  still-horn 
infant,  which  was  eausefl  liy  a  shortcnixl  condition  of  the  trajiczius  and 
stcrno-mastoid  muscles,  hut  the  distortion  conld  not  lie  entirely  overcome 
until  after  section  of  the  eupra-spinous  and  intei-spinous  ligaments;  but 
such  a  condition  is  one  of  gtY-at  rarity,  and  the  author  states  that  nit  analo- 
gous v&sc  could  be  fouml.  One  case  accvimpanied  by  unilateral  atrophy 
of  tlie  head  has  been  rcpirted.*  In  a  certain  number  of  instances  the  so- 
called  congenital  wr)'-neck  is  due  to  injury  at  the  time  of  birth,  either  from 
forcible  stretching  of  the  muscles  or  from  traction  in  difficult  labor,  with 


'  Archives  de  Tucolopip,  1888. 

'  Boston  Mcdipul  und  Surgical  Journal,  June  1,  1882. 
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a  nipture  of  certain  fibres  of  the  stemo-clcido-mastoid.  Examination  will 
sliow  this  mniicli;  to  lie  confracti-d,  and  careful  pnlj)ation  will  reveal  that 
a  portion  of  tlie  muscle  has  been  torn,  and  that  the  spasm  of  the  internal 
portion  gives  rise  to  the  distortion. 
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ACQUIRED  TORTICOLLIS. 

Acquired  wry-neok  preseote  several  forms,  their  distinction  being  based 
on  the  etiologj'  rather  than  on  any  essential  difference  in  symptoms.  These 
may  he  ela.sscd  into  spastic,  paralytic,  compensatory,  idiopathic,  and  those 
fullowiug  fiiu'tiire  or  dislocation. 

The  ftpastic  may  be  due  to  direct  nerve-irritation,  either  central  or  along 
the  course  of  the  nerve,  or  it  may  \)e  the  local  manifestation  of  a  more  gen- 
eral nervous  irritation^  as  in  spinal  irritation  :  these,  however,  are  very 
rare.  Arising  from  a  local  neighboring  disease  it  is  more  frequently  met 
witli.  C'onilitions  causing  tliis  arc  disease  of  the  cervical  vertebne,  enlarged 
c«rvit«l  glands,  deep  cervical  abscess,  etc.,  being  analogous  to  muscular 
spasm  around  other  joints. 

Parnlyfn:. — This  form  is  rarely  met  with,  but  may  occur  from  nn- 
antagouized  mnstnilar  action  after  paralysis  of  muscles  of  one  side,  which 
may  result  from  central  or  ^K-ripheral  t-ause  ;  but  this  should  not  be  regarded 
as  true  wry-neck.  Any  defidency  of  nervous  tone,  although  not  causing 
actual  paralysis,  and  such  as  may  result  eitlier  from  direct  ners'ous  influence 
or  from  overwork  oi'  one  particular  set-  of  muficles,  may  result  in  a  spas- 
modic condition  of  the  con-csponding  group  from  failure  of  proper  antago- 
nism.    Several  instancy^-s  of  this  have  been  observed. 

Comi)entiaioi-y. — Various  examples  of  this  have  been  noted  where  the 
head  has  assumed  an  abnormal  |)osition  in  consequence  of  some  existing  in-  V 
cfpiality  nr  ilrfnntiity.  Instauc<is  of  this  an'  s<'cn  in  some  lateral  curvatures, 
in  which  the  relation  of  the  head  to  the  shoulders  is  distorted  in  the  effort 
to  keep  the  head  in  au  itjiriglit  pi>8ition.  Wrj'-neck  has  also  been  ob9er>'cd 
as  the  result  of  incc|ua]ity  of  the  two  eyes,  although  this  is  usually  I'ompcn- 
sated  ijy  accomiuiHlation.     Qiiignet  has  termed  this  "torticollis  ocuhiinj." 

Idiojiiithic, — In  many  cases,  such  as  come  under  this  head,  there  is  ob- 
viously no  lesion  to  explain  this  jMithoIogi<-al  c<jndition,  but  it  occurs  as  the 
result  of  fTcucral  ntaluutritiou,  having  this  as  a  hxtil  mani flotation.  Xot 
itifrcqiioutly  iii  tiicsc  cafrcs  thcR'will  Ix'  found  a  definite  exciting  cause,  sucli 
as  fright,  grief,  etc.  In  this  class  are  also  included  those  acute  cases  which 
are  due  to  an  iuHiimniatory  cunditiDn  of  the  muscle  itself. 

Many  of  the  above  csiusch  seem  to  Ih?  but  one  or  more  of  many  factorsL 
In  a  large  pcrwntage  there  will  be  found  a  neurotic  family  or  personal  his- 
tory. The  genend  condition  seems  also  to  have  a  verj'  considerable  in- 
flueuce,  many  cases  occurring  alter  severe  overwork.  Excessive  ust'  of  the 
muscles  of  one  side  has  in  several  instances  apjiarently  occasioned  attacks, 
as  in  seamstresses  who  liavc  worked  on  heavy  material,  and  one  case  has 
been  rciwrted  in  a  factory-girl  whose  occupation  rwiuired  her  to  turn  her 
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head  freqiientl)'  to  one  side.  This  ]X)6itioD  is  sometimes  assumed  when  the 
conditiou  can  hardly  l)e  t-onsidered  jwlholugical.  Boiivier  states  tliat  vfiltin- 
tarr  torticollis  is  habitually  eonnt'ctt'd  with  ditlerent  tcmpframents,  and,  in 
iact,  the  position  is  a  means  of  expnssiiig  emotion. 


PATHOLOGY, 
form  of  torticollis  there  ie 


nothing  to  be  said  as  to  tlie 


m 


In  the  acute 
pathological  anatomy. 

In  the  chronic  forms  such  changes  occur  as  result  from  long-continued 
xnaljxjsition  or  disuse.  Fibrous  degeneration,  adaptive  shortening,  losii  of 
tonicity,  and  ovcr-st retching  take  place  in  the  muscles,  as  well  as  shortening 
and  lengthening  of  the  &scia  around  the  bones.  Alteration  in  size  of  the 
bodies  of  the  vertebnD  occurs  in  a  certain  number  of  instances,  but  this 
osseous  deformity  is  not  so  common  as  would  be  supposed,  and  is  denied  by 
Bouvier. 

Other  changes  noted  are  cervical  spinal  curves  with  a  coiT)pen.«ator)'  cur\'e 
in  the  dorsal  i-egion,  shortening  and  sectindary  aft'ei'tiun  of  other  muticles 
than  those  involved  in  the  S])iasm,  asymmetry  and  difference  in  length  of 
the  clavicles,  and  a.symmctry  of  the  face,  tlie  long  axis  of  the  face  striving, 
as  It  were,  to  gain  a  vertii-al  position  not  j>o.sai!)le  to  the  head.  This  gives 
a  deviation  of  the  line  of  the  nose  from  the  ordinar)'  line  of  the  eyes. 
Furthermore,  the  two  eyes  and  tlie  two  corami.ssurcs  of  the  lips  arc  not  of 
the  same  size,  the  clieek  on  the  contracted  side  is  less  prominent,  and  the 
features  on  that  side  are  smaller.  This  asymmetry  dimini.'^hes,  however, 
if  the  deformity  is  corrcctel  at  the  proper  time.  Dubi-euil  asserts  that  the 
cranium  itself  al.'*o  indicates  a  change,  and  that  inequality  of  the  rerebral 
hemi.spherea  results.  BrcxMi  concludes  from  this  that  a  diminution  in  intel- 
ligence would  necessarily  result ;  but  this  is  contrary  to  clinical  evidence. 

The  affection  involves  essentially,  in  the  great  majority  of  ca.ses,  the 

distribution  of  the  spinal  accessory  nerve.     Conditions  causing  [wralysis 

of  this  nerve  indicate  the  same  area  to  be  affected,  the  sterno-mastoid  and 

the  upper  part  of  the  trajiczius,  that  which  pas.'^es  Ix'twccn  the  occiput  anti 

the  at-Tomion.     The  ffirmcr  receives  only  a  few  unimportant  filameuts  from 

the  cervical  nerves,  while  the  latter  has  branches  from  the  ccrvi<"al  and  the 

-dorsal  nerves  distribut«l  to  its  lower  portion.     These  mu.sdcH  arc  nn)st  fre- 

uently  affec-ted,  and  the  stcrno-ma,«toid  more  fre<juently  tliaa  the  other :  it 

s,  however,  rarely  affcctetl  alone,  but,  Ix^ing  a  terminal  muscle,  its  ct)ntrac- 

ion  18  more  usually  notices!  than  that  of  the  others.     Bouvier  found  that 

in  three  cases  out  of  four  the  sternal  branch  was  the  only  one  contracte<l. 

iVlore  l>elieved  that  the  jxistcrior  muscles  of  the  neck  were  the  cliief  ones 

^affected;  and  they  certainly  are  affected  secxindarily,  if  not  primarily. 

SYMPTOMATOLOGY. 

The  congenital  form  is  perhaps  without  exception  of  the  tonic  form  of 
spasm.     The  condition  is  noticed  soon  after  birth,  and  the  deformity  alone 
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Tbc  unial  attltade  la  the  BO-CBlled  ood- 
gcaltal  casus. 


colls  attention  to  tbc  affection.     On  examination,  the  eterno-mastoid  and 
possibly  a  portion  of  the  trapezius  will  be  found  contracted,  and  in  cn«s 

due  to  injury  of  the  niu.scle  jmljiatiou  will 
often  reveal  the  site  of  ruptuiv,  but  later 
the  deformity  alone  exists.  Here  a  tnie 
shortening  of  the  muscle  is  the  cause  of 
the  deformity.     (Fig.  1.) 

The  acquired  form  is  either  acute  or 
chronic.  In  the  acute  variety  the  hi.storv 
is  that  of  acute  muscular  rheumatism,  witli 
some  constitutional  disturbance.  There 
may  be  pain  in  the  neighborhood  of  the 
affected  muscles  aud  their  insertions.  Any 
motion,  and  especially  a  sudden  one,  is 
particularly  painful,  and  to  i)revent  this 
the  head  is  held  rigidly  on  the  shoulder? 
by  muscular  spasm,  the  patient  turning  the 
trunk  and  the  head  together. 

The  jmsition  assumed  is  essentially  the 
same  as  in  the  chronic  variety,  which  is 
described  later.     The  dui-ation  is  of  a  few  ■ 
days  only,  but  some  stiffness  may  remain  for  a  week  or  more. 

Ordinary  "  stiff-neck"  must  be  considered  as  a  mild  form  of  this  affec-  ^ 
tion,  but  involving  the  deeper  structures.  I 

The  chronic  form  may  develop  from  the  acute,  or  may  be  of  gradual 
development  from  some  unknown  cause.  Congenital  cases  are  also  usually 
chronic. 

The  position  asaurae<l  by  the  head  depends  on  the  muscles  affected. 
When  the  stcrno- mastoid  is  attacked,  the  ear  of  the  affected  side  is  brought 
nearer  the  stcruuui,  the  face  turned  and  slightly  rotated  to  the  opposite  side, 
and  the  chin  elevated  above  its  normal  level.  The  features  may  be  drawa 
below  thase  of  tlie  opjxjsile  side,  while  in  st^vere  and  especially  persistent 
cases  the  jaw  is  rotated  so  that  the  teeth  cannot  be  a|>pro.\imated.  In  pro- 
j)ortion  to  the  extent  to  which  the  trapezius  is  atlecte*!  the  head  is  drawa 
towards  the  shoulder,  and  when  this  muscle  ahiue  is  involved  the  head  \a 
drawn  backward  and  towaiils  the  shoulder,  which  otxnirs  in  posterior  torti- 
collis, described  chiefly  by  Delore,  who  declares  it  to  be  the  more  frequent 
form.  In  this  the  other  posterior  muscles  are  involved  in  the  spasm. 
(Figs.  2  and  .3.) 

Physiologically,  the  splenius  if  contracted  would  draw  the.  head  to  the 
side  aud  turn  the  face  to  the  same  side ;  but  this,  according  to  Delore,  newt. 
takes  place  in  torticollis,  and  it  is  therefore  assumed  that  the  splenius  and 
the  stemo-mastoid  never  are  affectwl  on  the  same  side.  When  the  le\'8tof 
anguli  scapulse  is  affected  together  with  the  sterno-mastoid,  there  is  an 
inci-ease  of  the  lateral  obliquity  aud  of  the  rotation. 
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Combinations  of  different  nuiscli'.-s  have  been  observed,  but  are  of  in- 
frequcut  occurrence.    Such  arc  a  cuiubiuation  of  the  coutractiou  of  diU'ereut 


Pio.  2. 
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^^^^H  TortlooUta  or  several  jevif  daration. 

muscles  on  different  sides,  a  simultaneous  contraction  of  the  splcnius  and 
the  levator  anguli  fx^puloe,  of  tlie  scalenus  anticus  and  tlic  spleuiiis,  of  the 
two  platysnias,  and  of  the  steruo-uiastoid  on  one  side  and  the  splcnius  ou 
the  other. 

The  attitude  is  the  most  characferistic  feature  of  this  form  of  the 
affection,  Ou  paijwtion  certain  niusrles  will  ix;  found  hard  to  the  touch 
and  others  flaccid.  Bands  of  contracted  fascia  are  frequently  seen  in  old 
cases.  There  is  no  |iain,  but  attempt  to  i-ectify  the  dcfortuity  is  jiainful  if 
persisted  in.  Rotation  of  the  head  is  free  within  a'rtaiu  limits.  A  devia- 
tion of  the  spinal  cx)lumn — a  lateral  curvature  with  rotation — necessarily 
follows  tort ic* ill  18.  In  order  to  retain  the  head  in  the  vertical  position,  the 
patient,  unaltle  to  twist  tlic  cervical  spine,  will  twist  the  trunk,  raising  one 
shoulder,  which  is  acrompauicd  by  a  complete  rotation  of  the  vertcbiie  and 
projection  of  the  ribs  bmikwai'd  ou  the  concavity  of  the  lateml  curve. 
Although  the  head  is  twisted,  strabismus  rarely  results,  and  although  the 
movement  of  the  larynx  in  extreme  cases  is  apjmrt^ntly  limited  by  tlie  dis- 
ti>rtion,  the  voice  is  not  affected  for  8{>eech.  A  slight  difference  of  the 
surfaee-tcmiM^nitun'  has  l)ecn  observed,  it  l)eing  lower  on  the  affectc<l  side. 

Paralytic  cases  diilcr  from  the  above,  as  the  condition  is  one  of  uu- 
antagouized  action  rather  than  of  spasm.  The  patient  cannot  move  the 
head  nor  pnKluce  any  prominence  of  the  muscles  on  the  paralyze<l  side. 
The  surgeon  can  ca.sily  correct  the  deformity,  meeting  with  little  i-esistance, 
unless  the  case  is  of  long  standing  and  retraction  of  ti.ssues  on  the  opposite 
|ide  has  occurred. 

A  variety  of  tortirollis  calle«l  by  Dally  occipit<vatloidian  has  been  de- 
scribed, as  follows.     Its  devclupmeut  is  usually  due  to  rheumatism.     It  is 
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cbaract«riz«l  auatomically  by  a  siihliixatiuo  of  the  aths  on  the  occipital 
bone  in  such  a  way  tliat  the  lateral  masses  an'  transverse  to  the  vertical 
plane.  Clinically  there  is  a  projection  on  the  transverse  process  ]K>sieriorlv. 
There  is  a  spiral  torsion  of  the  head  which  may  resemble  muscular  torti- 
collis.    This  may  afterwards  result  in  a  bony  ankylosis. 

The  sjiasmodic  or  clonic  form  usually  b^ins  later  in  life.     It  may  !« 
unilateral  or  bilateral,  and,  as  in  the  other  form,  there  are  verj"  slight  sul)- 
jective  symptoms,  except  the  pain  caused  by  the  cramp.     However,  there 
may  be  occasionally  a  sense  of  uneasiness  in  the  back,  and  later,  after  the 
friends  have  noticol  that  the  hmti  is  not  held  straight,  there  may  be  piin 
near  the  insertion  of  the  sterno-mastoid.     In  other  cases  slight  twitching 
of  the  must^les  is  observetl  for  some  time  previous  to  an  outbreak  of  the 
spasmodic  cuiiditiou.     In  some  injrtances  the  head  can  ordinarily  be  held 
in  proper  position,  but  loc<.>motiou,  any  excitement,  or  the  apprehensioD  of 
being  observwl  will  produce  such  a  contraction  of  the  head  that  it  will  be 
twisted  violently  to  one  side  and  rotated  to  an  extreme  limit.     A  slight 
pressure  of  the  hand  steadying  the  head  will  ordinarily  correct  it,  but 
where  the  muscular  contractiou  bcctimes  excessive,  great  force  is  required  to 
hold  it  in  place.     Often  there  are  occasional  contractions  which  are  at  firet 
partially  under  the  control  of  the  will,  but  increase  in  frojuency  and  9e\'erity 
until  they  cannot  be  contntllttl  either  by  voluntary  efi'ort  or  by  mochanicil 
force.     The  annoyance  and  jKiin  dependent  on  this  spasmodic  condition 
may  be  so  great  as  to  unfit  the  patient  for  work  and  to  impair  his  health  to 
an  alarming  degrce.     The  motion  is  one  either  of  rotation,  or  of  rotation 
combined  with  depression  of  the  head  towards  the  afFet;ted  side,  and  eleva- 
tion of  the  shoulder.     The  rate  of  contraction  varies  from  occasional  co 
tractions  to  an  almost  constant  one, — in  one  case  eleven  in  fifteen  seconds. 

No  true  pictui'e  of  the  spasmodic  variety  can  he  drawn  which  can  ii 
any  way  be  applied  to  all  these  cases.    The  affection  may  consist  of  an 
sional  twitching  of  the  muscles,  coming  on  frequently  for  some  days  ai 
then  disappearing  for  several  weeks  or  months.     Again,  the  condition  m«] 
begin  as  in  the  alwve,  and  increase  gradually  or  rapidly  until  tl»e  spasm  i» 
nearly  constant     .A  clonic  contraction  may  at  times  become  tonic  for  a 
while,  and  this  spaini  in  time  change  to  clonic  again ;  but  even  in  v- 
severe  cases  there  may  be  complete  remission  for  days  or  weeks,  althoit; 
this  is  not  common  in  this  class  of  cases.     This  form  is  rare  under  (hirtyJ 
and  more  frequently  is  found  in  women. 

DIAGNOSIS. 

There  is  no  difficulty  in  recognizing  the  deformity  called  wry-neck,  bn 

the  determination  of  its  cause  and  of  the  jiarts  involved  frequently  re<]uir 
considerable  skill.     The  diagnosis  of  the  muscles  affected  must  be  based 
an  inspection  of  the  position  of  the  head  ami  on  paljmtion. 

It  is  of  the  greatest  imjiortance  to  distinguisli  this  deformity  from  othe 
affections  which  give  rise  to  malpositions  of  the  head  rcsendiling  it. 
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are  cervical  caries,  enlarged  cervical   glands,  deep  cervical  abeceee,  and 
ordinarj'  stiff  neck  from  o)ld. 

For  the  diagnusis  of  torticollis  frtim  caries  of  the  spine  tlic  reader  is 
referred  to  the  article  on  the  latu-r  disease;  but  the  following  points  may  be 
mentioned.  In  caries  the  head  is,  as  a  rule, 
held  more  rigidly,  and  there  is  greater 
stiShess  of  the  muscles  in  attempting  to 
twist  it.  Ordinarily  in  tortic-ollis  there  is 
I  no  pain  nor  difficulty  wlicn  tiie  ]«itient  lies 

^^  down,  while  in  caries  (Fig.  4)  in  the  acute 
^H  stages  the  patient  usually  steadies  the  head 
P  "«-ith  the  hand  when  any  motion  is  re- 
'  «]Uir«l,  and  there  is  more  pain  in  the  back 
of  the  head  and  slioulders.  The  facial  ex- 
pression is  oAen  suggestive. 
Lw  In    distortion    arising    from    enlarged 

W^^lanH^  or  from  abscvss  the  dii^inosis  must 
ciepcnd  on  the  recognition  of  their  presence. 
A  diagnosis  Ijetween  [wsterior  muscular 
■fcortiwjllis   and    torticollis  due   to  cerviml 
arthritis  is  in  some  ca.'^es  im|x)ssible.     In 
I      general,  however,  it  may  be  statwl   that 

I      %l»ere  is  less  evidence  of  contraction  of  individual  muscles  or  of  groups  of 
xnascles  in  the  former.     The  latter  is  a  rare  affection. 

The  recognitiun  of  spasmodic  intermittent  torticollis  is,  of  course,  not 
difficult,  but  the  diagnosis  sometimes  involves  a  consideration  of  the  causes 
'which  will  produce  a  deterioration  of  general  nervous  strength. 
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PROGNOSIS. 

Acute  mnscular  torticollis  ordinarily  corrects  itself,  though  in  a  few 
it  may  become  chronic.  Torticollis  due  to  abscess  of  cervical  glands 
terminates  with  the  comjilete  discliarge  of  the  absc-ess,  as  a  rule.  Inter- 
mittent 8]NLsnKMlic  torticollis  may  cease  s|Kintaneously,  or  may,  as  ia  more 
common,  remain  without  change  for  many  years.  Congenital  forms  of 
torticrdlis,  and  tlie  atfjuired  form  due  to  musctdar  contraction  which  has 
become  clironic  and  developed  fibrous  muscular  degenersition,  are,  of  course, 
iocorable  without  surgical  interfisrence.  Little  or  no  constitutional  dis- 
tarl)ance  follows  this  afffvtion,  which  is  more  distressing  on  account  of  the 
UDsightliness  than  from  any  actual  discomfort.  The  deaths  that  are  reported 
as  following  tortictillis  have  been  in  a  few  instances  due  to  scptioemia 
folloM'ing  operation. 

TREATMENT. 

The  treatment  will  var}'  greatly  with  individual  cases,  and  it  is  always 
neoMSftr^'  to  bear  in  mind  the  cause  of  the  affection  to  insure  any  probability 
of  succeae. 
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In  acute  torticollis  due  to  inflummation  of  the  muscles  the  treatment  is 
largely  directed  to  the  alleviatioii  of  the  svniptoius.  This  is  best  done  by 
the  appli<atiou  of  moist  liiat  iu  the  form  of  cataplasms  or  poultices  and  by 
rest.  Oleate  of  atropiue,  olcate  of  niori)hine,  or  morphiue  subcutaneoasly 
may  be  used  if  iieeessar}'.     More  than  this  is  rarely  required. 

In  all  eases  the  general  health  should  be  inquired  into,  as  well  as  any 
particular  kind  of  work  which  would  bring  excessive  use  to  one  set  of 
muscles.  In  many  ca>*es  arising  from  a  deficiency  of  ner\'0U8  tone,  no 
other  treatment  than  that  directed  to  restoring  the  health,  combined  with 
rest,  will  l)e  necessary.     8uch  arc  usually  Ibuud  in  overworked  adults. 

Treatment  of  cases  resulting  from  carit«,  from  enlarged  glands,  and 
from  «>rvi«d  abst^ss  will  nut  lie  {■onsidcrcd,  the  recognition  of  the  cause 
being  sufficient  indication  for  the  line  of  treatment. 

Galvanism  to  the  affected  muscles  is  apparently  of  benefit  in  some  cases, 
but  these  are  almost  without  excejition  of  the  spasmcxlic  form,  and  in 
patients  whose  systenj  has  been  overtaxed,  and  in  whom  attention  to  the 
general  health  is  fully  of  as  great  importance  as  the  local  treatment.  Some 
writers  deny  the  advantage  of  electricity  in  any  case,  but  the  statement  is 
too  strong  to  Ik;  fair.  In  a  few  cases  which  were  ap|Kirently  due  to  faulty 
antagonism,  faradization  of  the  muscles  of  the  opposite  side  has  resulted 
in  a  cure. 

The  treatment  of  the  spasmodic  and  that  of  the  tonic  form  differ  i>.-<ii- 
tially.  For  tri'Utment  the  latter  variety  is  to  Ik-  dividetl  into  two  classes, — 
anterior  and  posterior  torticollis, — the  first  including  those  cases  in  which 
the  sterno-mastoid  is  tlie  muscle  chiefly  affivtetl,  the  second  those  in  which 
this  muscle  is  iuvolval  but  slightly  or  not  at  all. 

The  ti-eatment  of  anterior  tortit^wUis  is  either  purely  mechanical  or  both 
operative  and  luix'hanicjil.  Mwbaiiical  treatment  without  the  aid  of  ojwra- 
tiou  is  onlinarily  unsuccessful,  but  in  a  few  light  cases  corrtxition  is  jxussible 
by  slight  supiK>rts  which  relieve  the  muscles  from  the  strain  of  the  weight 
of  the  head.  After  complete  correction  some  form  of  retention  appliance 
is  neetled  for  some  time,  for  the  purpose  of  habituating  the  unaffci-t(>d  mus- 
cles to  their  new  functions,  and  for  preventing  the  |Mitient  from  assuming 
the  position  vvliich  has  become  natural. 

The  only  efficacious  treatment  of  posterior  torticollis  is  that  of  forcible 
correction  without  t<.'notoniy,  for  the  reason  tliat  the  muscles  are  too  deep  or 
too  extensive  to  be  tenotomized.  In  correcting  the  deformity  the  patient 
should  l»e  thnrouglily  auiesthctizcd,  and  an  assistant  should  firmly  hold  tlie 
shoulders,  the  head  of  the  patient  projwting  beyond  the  edge  of  the  table, 
where  it  ran  be  gras|)e<l  by  the  hand  of  the  surgeon  and  rotated  in  all  direc- 
tions. Tlu'  danger  of  fracturing  the  spine  is  slight,  and  considerable  foi 
can  be  used.  Fivqucutly  there  are  sujx'i-ficial  bauds  of  contract<xl  fascia  ;> 
these  may  be  dividwl  by  the  tenotome,  and  all  such  bands  and  adhesions 
as  cannot  be  divided  should  Ijc  stn'tched  by  manual  force.  After  the  h(«d 
has  lieen  over-corrected  and  fixetl  in  an  over-corrected  position,  a  retaluing 
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appliance  should  be  used.  For  this  pur|X)8e  a  plaster-of-Paris  or  a  silicate- 
vpotassiuiu  baudage  inay  be  employed. 
For  the  correction  by  niechanic-al  means,  or  retention  after  correction, 
the  following  devices  are  useful.  All  Lave  the  principle  of  obtaining  a 
point  of  fixation  on  the  trunk  from  which 
counter-pressure  is  made  on  the  bead,  usu- 
ally on  the  mat-loid  or  tlie  jKirietal  ri'giun  or 
on  the  jaw,  or  else  by  a  circular  bandage. 
The  ai)|>liaui-e  of  Buekminster  Brown 
simple  and  eliective.  It  consists  of  a 
ire  collar  which  has  in  front  a  plate  bo 
placed  as  to  prcs-*  tfie  eliin  to  tlie  middle 
line.  Another  jilate  is  atlaclicd  posteriorly, 
as  to  exert  jtreasure  behind  the  ear  on  the 
side  towards  wliicli  the  head  inelincs.  To 
the  side  of  the  collar  is  fastcm>d  a  ring 
which  rests  on  the  shoulder.  Behind  is  an 
upright,  furnishcKl  with  straps,  one  of  which  passes  round  the  Ixxly,  and 
one  over  the  shoulder  on  the  side  of  the  dcflwteil  ehin,  and  by  tightening 
this  pressure  is  niadi;  on  the  chin  and  hmd.  This  principle  is  illustratetl  in 
Fig.  5,  in  which  the  pressure  made  is  the  same,  but  a  steel  frame  is  substi- 
tute<l  for  a  wire  cullar. 

A  simple  means  is  by  adiiesive  plaster  and  the  onliiniry  roller  bandage. 
Apply  a  long  strip  of  adhesive  plaster  around  the 
foreficad  and  wciptit,  and  make  it  si-cnrc  by  a  l)and- 
atrt'  round  the  head,  over  the  vertex  and  under  the 
chin,  pinning  these  together  where  the  one  passes  over 
tiie  other  above  the  ears.  Another  band  of  adhesive 
plaster  is  carried  r^jund  the  waist,  and  over  this  a 
roller  Iiandage.  A  riblwn  is  then  fasteneil  to  the 
head-bandage  dii-ectly  aljove  the  ear  of  the  unaffected 
side,  and  carried  diagonally  across  the  trunk  to  the 
other  side  and  seeurwl  to  tlie  waist-bandage. 

A  similar  form  of  appliance  has  recently  been 
d<^seril)ed  l\y  Levrat,'  in  whicli  sili«ite-of-p<;>ta«iiHm 
bandages  arc  wound  round  the  head,  one  horizon- 
tally over  the  forehead  and  one  vertically  under  the 
chin,  and  at  the  jxjint  of  interscrtion  alnive  the  ear 
a  bent  wire  is  secured  to  the  bandage.  Another 
bantlage  is  then  placed  round  the  body,  and  the 
two  are  connected  by  a  strap. 

Another  form  of  appliance  (Fig.  6)*  consists  of  a  padded  metal  plate 
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>  Medical  Record,  February  2,  1889. 

>  From  Dictionnaire  de  Hedecinc  et  de  Cbirurgic,  86. 


tk 


988 


TORTICOLLIS. 


Becured  to  the  back  bv  straps  beneath  the  axilla  and  around  the  chest  npcm 
the  shuiiiilfT  of  the  .*i(le  to  wliith  tiic  head  inclines.  From  this  plate  a  nxl 
extends  up  aiung  the  side  of  the  neck  to  the  parietal  rt^on,  with  a  paildril 
plate  adjiLste*!  to  this  part.  The  lower  end  is  attached  by  a  ratchet  awl 
endless  screw,  by  means  of  which  pressure  is  made  upon  the  bead. 

Several  complicated  appliances  have  lx>en  devised  which  in  principle 
are  similar  to  the  one  just  described,  and  which  have  for  their  object  the 
forc;iug  of  the  head  iuto  ita  normal  position.  The  head  is  held  firmly  hv 
large  plates  or  by  a  helmet,  which  is  connected  with  a  complitated  truiiii- 
piece  by  leverage.  (Fig.  7,  A  and  B.)'  They  are  all  ingenious  in  principle, 
but  too  elaborate  and  complicated  to  be  practical. 
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A  simple  form,  useful  for  mild  degrees  of  distortion  or  for  rotentioi 
after  ojieration,  is  shown  in  Figs.  8  and  9.     Support  is  obtained  by 
uprights,  one  extending  along  the  side  of  the  si)ine,  continued  over  the 
slionlders,  joined   in    front  over  the  chest,  ami  si-t-urwl  by  straps  {taft^ing, 
round  the  IkkIv.     To  tiiest;  is  fastened,  by  means  of  stout  wires  soldered 
at  the  point  over  the  shoulder,  a  metal  or  luird  rubber  plate,  which  is  » 
applied  to  the  side  of  the  jaw  as  to  keep  the  face  in  the  mixliau  line,  whili 
anotiuT  plate  is  made  to  give  supfwrt  to  the  mastoid  and   the   Burt; 
in)nie<liately  aliove. 

Operative  Measures. — Division  of  the  contracted  tissues  may  l>e  d( 
either  by  sulxutaneous  tenotomy  or  by  oytcn  incision.  The  advantages 
the  tenotome  are  two, — less  danger  of  suppuration,  and  a  smaller  scar;  b' 


i 


>  From  Dlctionnatre  de  MMeclne  et  de  Cbirurgic,  86. 


TORTICOLLIS. 

Bt  E.  H.  BRADFORD,  ALD., 

AND 

E.  G.  BRACKETT,  M.D. 


Synonymes. — Wry-neck,  Caput  obstipum,  CoUum  distortum  ;  French, 
Cou  tore ;  German,  Schief  lials. 

The  name  torticollis  is  given  to  that  distorted  position  of  the  head  in 
which  it  is  held  awrj'.  This  condition  is  either  eougenital  or  ac<|uircd,  and 
may  be  constant  or  intermittent.  The  affection  involves  a  contraction,  tonic 
or  clonic,  of  the  mit^'Ies  of  the  neck,  ususdly  those  of  one  side  ahme,  but 
occasionally  of  both  sides.  The  position  of  the  head  varies  with  the  mus- 
cles affected,  those  nsiiaily  involved  Ix'ing  the  sterno-mastoid,  the  anterior 
«lge  of  the  traj^cjiins,  the  scaleni,  the  platysma,  and  the  splenitis  capitis. 

Males  are  more  subject  to  wry-neck  than  females,  and  the  right  side  ia 
oflencr  the  scat  of  the  affection  than  the  lefl.  In  thirty-seven  cast's  rx>lle(.'ted 
by  Dieffenbach  five  were  on  the  lefl  and  thirty-two  on  the  right  side. 


CONGENITAL  TORTICOLLIS. 

P  Tlie  true  congenital  form  is  verj'  rare.  A  few  cases  have  been  noticed 
in  which  an  imperfci'tion  in  the  atlas  and"  cervical  vertebrse  existed,  in  conse- 
quemie  of  which  the  head  was  held  in  malposition.  An  intra-uterine  origin 
is  assumctl  by  some  writei"s,  but  without  other  than  theoretiral  reasons.  A 
case  has  recently  bi-ea  reported'  of  this  defi>rmity  occurring  in  a  still-bora 
infant,  which  was  caused  by  a  shortoneil  condition  of  the  trap'zins  and 
fitemo-niai<toid  muscles,  but  the  distortion  could  not  be  eutii-ely  overrvme 
until  afler  section  of  the  supra-spinous  and  interspinous  ligaments ;  but 
saeh  a  condition  is  one  of  great  rarity,  and  the  aiithtir  states  that  no  anulo- 
gons  case  could  l>e  finind.  One  case  accompanietl  !iy  unilateral  atrophy 
of  the  head  has  been  repirtcd.'  In  a  certain  number  of  instances  the  so- 
called  congenital  wry-neck  is  due  to  injury  at  the  time  of  birth,  cither  from 
forcible  stretching  of  the  muscles  or  from  traction  io  difficult  labor,  with 


'  Archive*  He  Tocnlopie,  1888. 

•  Boston  MfdJcal  and  Surgical  Journal,  June  1,  1882. 
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gery  should  be  observpd.  An  incision  parallel  with  the  clavicle  and  an  iwh 
above  it,  rcachiug  afm?s  the  contracted  mnsi-le,  should  be  made,  a  dirwtor 
passed  under  the  muscles  and  fascia,  and  tlie  whole  divided  with  care. 

After  division  of  the  contracted  ti.ssues  the  head  shonld  be  kept  in  a 
corrected  or  an  over-corrected  position,  eitlier  by  a  plaster  bandage  or  bjr 

some  niccliauicjd  means,  until  tmiun  of 
the  divided  stnictures  has  taken  place. 

The  accomijanying  illustratioiB  an; 
of  a  ca.'ic  treated  by  open  incision,  ful- 
lowed  by  extension  in  bo<l,  and  later  lij 
the  use  of  an  appliance.  (Fig.  10.)  In 
this  cai5c  the  head  was  drawn  towanli 
the  left  shoulder,  and  the  chin  elcvalwl 
and  turne<l  to  the  right  After  operation 
the  child  was  kept  in  bed,  and,  as  snon 
as  the  condition  of  the  wound  would  al- 
low, continuous  extension  by  means  of 
weights  was  made.  The  arrangemeut  "f 
the  straps  for  this  purpose  is  shown  in 
Fig.  11. 

A  piece  of  adhesive  plaster  was  ap-  fl 
plied  to  the  right  side  of  the  face  just  in  H 
front  of  and  above  the  ear,  and  to  this  was  attached  webbing,  c,  whicli 
passed  under  the  chin  to  the  left  side.  For  the  correction  of  the  rotatioa 
of  the  face,  a  strap,  b,  was  carried  beneath  the  occiput  and  secured  to  the 
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forehead  with  adhesive  plaster,  while  another,  n,  was  passed  over  the 

and  secured  t<j  the  side  of  the  face  in  the  same  manner.    To  the  end  of  each 

strap  a  weight  was  attached. 

After  two  weeks  of  extension,  the  apparatus  shown  in  Figs.  8  and  9 
was  applied. 

The  result  is  shown  in  Fig.  12. 
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In  severe  cases  of  spasmodic  torticollis  neurotomy  or  neurectomy  often 
becomes  necessary.     Tenotomy,  with  the  rest  which  follows,  aifords  relief  in 
,a  certain    number  of  cases,  but   iu 

unrelieved  by  these  means  the  ^'*'*  ^^• 

condition  of  the  iKitient  IxTomes  so 
serious  that  extreme  measures  are 
justifial>le,  this  tniitnietit  Ix'iiig  di- 
rected against  the  nerve. 

Three  courses  are  o{»en, — ncrve- 
Btretching,  ncrve-divisiuti,  sind  nerve- 
resection.  Nerve-strctcliing  has  been 
done  a  few  tinK>s,  but  llic  resuhs  are 
not  encouraging.  Probably  in  cases 
of  this  sort  requiring  surgical  inter- 
ference there  is  profoiuid  central  dis- 
turbance, which  re(|uires  complete 
paralysis  of  the  nerve  to  put  an  end 
to  the  irritative  condition. 

The  situation  for  rcachiug  the 
spinal  accessory  nerve  is  along  the  anterior  Iwrdcr  of  the  8terno-raa.stoid. 
The  nerve  enters  the  muscle  obliquely  about  an  inch  and  a  half  below  the 
xnastnid  process,  and  can  be  found  by  an  incision  in  this  situation.  An 
^d  iu  finding  it  (Richardson)  is  to  scratch  with  a  director  (he  tissues  at  the 
lx>ttom  of  the  wound  as  the  dissection  is  made,  by  whif'h  the  nerve  is  irri- 
't:atc<l  into  causing  a  contraction  of  the  muscle. 

Annandale  ojx-ratcd  through  an  incision  three  inches  long  oi>mmencing 
^t  the  lower  border  of  the  mastoid  process  and  extending  along  the  anterior 
twrder  of  the  muscle.  Southarn  exjKised  the  ner\-e  in  the  posterior  triangle 
t>y  au  incision  two  inches  iu  lengtli  along  the  posterior  border  of  the  sterno- 
xnastoid  muscle,  with  the  centre  on  a  level  with  the  upjwr  bi>rder  of  the 
tlivroid  cartilage.  Beneath  the  fascia  the  nerve  was  found  running  ob- 
liquely downward  and  outwarxl  to  terminate  in  the  trapezius.  This  oper- 
ation M'as  for  nerve-stretching ;  but  some  operators  have  advised  this  site  for 
first  finding  the  nerve. 


ACUTE  INFLAMMATION  OF  BONE 


Bt  WILLIAM  MACEVVEN,  M.D. 


Healthy  laone,  in  children  as  in  adults,  is  itself  an  insensitive  struc- 
ture, ■whose  function  is  in  the  main  piirply  mechanieal.  Its  formative  staire, 
the  deposit  of  «ilc-are<jus  salts  in  the  matrix,  tibrons  or  cartilaginous  accord- 
ing to  situation,  is  in  progress  in  one  portion  or  another  of  the  skeleton,  from 
its  ooninu'n<x?iuent  in  the  clavicle  at  nlvoiit  tlic  end  of  the  first  month  of 
fcetal  life,  until  adult  a<;e  is  fully  cnterOtl  upon,  and  tlie  eplphvses  and 
diiipliyses  are  thoroughly  consolidated  with  one  another.  The  precise  period 
of  lliis  coiiqilefion  viirics  in  different  individuals. 

The  proe-ess  of  iutlaniinatiun  in  bone  ia  similar  to  that  in  the  sof\  tis- 
sues, Ix'ing  mudific<l,  however,  by  tlie  peculiarities  of  tlie  stmcture.  In 
bone  the  vessels  of  tlie  abundantly-cellular  medulla  and  those  of  the 
Haversian  canals  and  the  |)eri<)stcuin  play  the  chief  patt  in  inflamnoatiotL 
When  iuilaumiatory  action  originates  in  any  \y&Tt  of  a  lx)ne,  all  the  other 
parts  partict|)ate  in  the  action,  and,  though  the  terms  periostitis,  osteitis,  and 
endosteitis  are  Uf«cd  to  denote  the  ]>art  where  the  inflammation  is  chiefly 
located,  it  must  be  understoiKl  that  the  contignons  structures  are  likewise 
involved,  though  to  a  less  degree.  Further,  inflammation  originating  ia 
one  part  may  induce  <lestruction.in  other  parts,  as  in  the  case  of  periostitis 
inducing  nwrosis.  Bones  which  ossify  in  membrane  are  by  no  means  so 
liable  to  acute  inflammatory  diseases  as  those  which  ossify  in  cartilage.  In 
chihlhoiKl  tlic  Iwnes  are  far  more  vascular  than  they  are  at  a  later  period 
of  life,  and  espwiially  so  at  their  epiphysial  extremities,  where  the  active 
processes  of  osstvjus  formation  are  taking  place.  It  is  during  this  most 
active  developmental  i>erj()d  that  bones  are  most  apt  to  bec<:)me  affected  with 
acute  osteitis  and  with  the  slower  invasions  of  tnliercular  disease,  and  these 
distiases  attack  most  often  the  growing  extremities  of  the  diaphyses,  the 
tubercular  disease  attacking  also  the  epiphyses. 

Acute  inflammatory  action  eonimnnly  arises  in  tlie  diaphysial  extremi- 
ties of  the  long  bones  in  childlimKl.  The  osseous  tissue  is  here  in  process  of 
active  development,  the  cancellated  tissue  abounding  in  blood-vessels :  hence 
when  inflammation  occurs  it  quickly  involves  the  surrounding  sofl  bony 
tissue  along  with  the  medulla.  The  iuflammator}-  products  thus  formed  do 
not  spread  into  the  epiphyses,  as  the  epiphysial  disk  of  cartilage  prevents 
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Cumbiuations  of  differi'Ut  muscles  have  been  observed,  but  are  of  iu- 
frequeut  oceurrcm*.    Sucb  arc  a  cumbitiatiou  of  the  coutmctiou  of  diflereat 

Fio.  2.  Tio.  3. 


Torticollis  of  seven]  years'  datmtlon. 

"^Ugcles  on  diSerent  sides,  a  siniiiltaueons  contraction  of  tbe  splenius  and 
•^^e  levator  anguli  scapula;,  of  the  scalenus  anticus  and  the  splenius,  of  the 
'^«j  platysnias,  and  of  the  stcrno-mastoid  on  one  side  and  the  splouius  on 
**»«  other. 

The  attitude  is  the  most  characteristic  feature  of  this  form  of  the 

*flfVx'tion.     On   |>al|>!iti<)n  ci'rtain   tnnsi'les  will  Ix-  found  liiird  to  the  touch 

**•<!  otliers  llutx-id.     Bauds  of  contracted  fascia  are  frcipieiitly  s<.«u  in  old 

^■affl.     There  is  no  pain,  but  attempt  to  rectify  the  deformity  is  painful  if 

¥**rsistcd  in.     Rotation  <>f  the  head  is  free  within  wrtain  limits.     A  devia- 

^■'on  of  the  spinal  column — a  lateral  curvature  witli  rotation — necessarily 

«olloW8  torticollis.     In  oi-dcr  to  retain  the  head  in  the  vertiial  position,  the 

^)alient,  unal>le  to  twist  the  wrvical  spine,  will  twist  the  trunk,  raising  one 

Moulder,  which  is  a«rompanic<l  by  a  complete  rotation  of  the  vertcbrse  and 

projection  of  the  ril»s  lawkwaitl  on  the  cointivity  of   the   lateral  curve. 

-Although  the  head  is  twisted,  strabismus  rarely  results,  and  ultliou^h  the 

••novement  of  the  lar^-nx  in  extreme  cases  is  apparwitly  limited  by  the  dis- 

"•ortion,  the  voice  is  not  affectisl   for  si>ee«;h.     A   slight   dill'ercni-e  of  the 

*ur&ce-teraperature  has  l>een  ob8er\'ed,  it  being  lower  on  the  aflect«l  side. 

Paralytic  cnses  differ  from  the  above,  as  the  condition  is  nne  of  nu- 
^ntagonized  action  rather  than  of  sjjasra.  The  patient  cannot  move  the 
liead  oor  produce  any  prominence  of  the  muscles  on  the  paralyzed  side. 
The  surgeon  (an  easily  correct  the  deformity,  meeting  with  little  i-esistance, 
Xinlcss  the  case  is  of  long  standing  and  retraction  of  tissues  on  the  opposite 
8ide  has  occurred. 

A  variety  of  torticollis  callc<l  by  Dally  oci'ipito-atloidian  has  lieen  de- 
scribed, as  follows.     Its  development  is  usually  due  to  rheumatism.     It  is 
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Acute  periustitis  is  by  uo  meaus  tincumnion  in  earlv  life,  being  miiA 
frequently  seen  before  puberty,  but  <Kx«.'sionally  (Xiearring  during  adolev 
cence  and  even  later.  It  is  ot^eti  atxAimpauied  by  osteo-myelitis,  thuugli  it 
may  be  impossible  to  ditferentiate  tlie  latter  at  the  outset  of  the  attack. 

Causation. — Ite  exciting  cause  is  a  blow  or  kmx^k,  often  so  trivial  a?  in 
leave  but  a  faint  impression  on  the  [>atient's  mind,  and  s<j  slight  that  it  iwiJd 
s<ai"cdy  cause  an  appre«'iable  physical  detriment  to  a  ht-althy  jterson.  Thf 
pretlisposing  cause  is  a  lowered  state  of  vitality,  the  |)atient.s  usually  bciuj; 
wirak,  pallid,  jM)orly  nciiirished,  and  living  in  ImuI  hygienic  conditions.  Thi 
exanihcmata  occasionally  arc  tblloWLnl  by  a<"Utc  periostitis  leading  to  nepr^ 
sis,  but  the  inflanimatiou  tluis  induced  partakes  more  frequently  of  a  chrotuV 
or  subacute  chanu-tcr,  and  it  is  often  localized,  not  involving  the  wlmli 
shaft  of  the  long  l)oues.  Tlic  i-ouvalcsceuce  from  enteric  fever  is  often  in- 
terrupted by  periostitic  formatit)ns,  leading  to  necrosis.  It  also  happcus  tiiat 
acute  osteitis  and  jKriitstitis  are  more  prevalent  during  or  immediately  fol- 
lowing epidemics  of  the  c.vanthemata,  especially  enteric  fever,  scarlet  fever, 
and  mca.sle3.  Probably  tliese  affections,  by  reducing  the  patients'  strength, 
render  tliem  more  susceptible  to  the  immediate  muse  of  the  periostitis. 

Cases  of  acute  jK-riostitis  have  fi-e<juciitly  pre8entc<l  themselves  to  ilir 
writer  in  groups  of  three,  four,  or  five,  iK?curring  within  a  fortnight  of  tiut 
another,  niisiug  tlie  suggestion  of  germ  etiology,  which  is  strengthened  by  the  j 
whole  course  of  this  acute  affection  and  by  its  rapid  constitutional  involve-! 
meut,  and  further  siipiwjrtcd  by  the  demonstration  of  micro-organisms  in] 
the  shape  of  staphylococci  and  8trept<xxjcci  in  the  pus  removed  from  the  bon 
and  frtwn  under  the  jwriostctmi.     Thctarly  history  of  these  cases  shows  tJ 
there  is  an  interval  of  days  l)etwtion  the  slight  injury  and  the  onset  of  th 
acute  symptoms,  sufficient  to  enable  germs  already  in  the  circulation  to 
pounxl  into  the  daniagiKl  tissue,  in  the  blood-dot  of  which  they  find  a  nidm 
abundance  of  food  for  their  development  and  proliferation,  and  numcrou 
blood-channels  through  which  the  reinvigorated  germs  may  find  ingress 
the  circulation  and  iK-comc  scattered  broadcast  throughout  the  l>ody.     Sue 
attacks  arc  often  nsheixxl  in  by  symptoms  which  have  led  the  parents  i 
mcdi<«l  advisers  to  the  opinion  tliat  they  were  dealing  with  one  of  the  cj 
anthemata,  and  m^'asionally  such  patients  are  admitted  to  the  fever  hoepit 
tvrtified  as  cases  of  measles. 

Symptoms. — The  attack  is  frectuently  preceded  by  headache  and  ushc 
in  by  vomiting,  rigors,  drowsiness  passing  into  delirium,  and  high  fever, 
ranging  from  103°  to  10<)°  F.  These  ft>lluw  one  another  so  rapidly  tlmt 
in  iHjth  children  and  jwloli'scpnts  the  delirium  may  8uper\'ene  within  a  few 
hours  of  the  rigor.  Other  toxic  symptoms  may  appear,  such  as  anomalou!^ 
mjJH-s  of  a  dull,  diffuse,  measly  tyytc,  must  marked  on  the  extn-mities  and 
trunk,  tlioiigh  o<xsisionally  seen  on  the  face,  which  is,  however,  free  from 
iiwiiditions  of  cor^'isa.  There  is  low  muttering  delirium,  alternating  with 
mn^'f'cliiug-Hts  induced  by  pain  in  the  affe<.'ted  Ixjue  and  {leriosteum,  or  I 
«>>»ud.'uy  inviilvcinent  of  the  joints,  kidneys,  plcurie,  or  j)ericardium. 
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are  cervical  caries,  enlarged  cervical   glands,  deep  cervical  absoesa, 
ordinari-  stiff  neck  from  cold. 

F'or  the  diagjnosis  of  torticollis  from   carirs  of  (lie  spine  the  reader 
referred  to  the  article  on  the  latter  disease;  but  the  following  points  may  ' 
mentioned.    In  caries  the  head  is,  as  a  rule, 
held    more   rigidly,  and   there   is   greater 
stitf'ness  of  the  mu9<'lca  in  attempting  to 
twist  it.     Ordinarily  in  torticollis  there  is 
no  paiu  nor  difficulty  when  the  jMiticnt  lies 
down,  while  in  caries  (Fig.  4)  in  the  acute 
stages  the  patient  usually  steadies  the  head 
"writh   the  hand  when   any  motion  is  re- 
«juircd,  and  there  is  more  pain  in  the  back 
of  the  head  and  shoulders.     Tiie  facial  ex- 
jaression  is  oitca  suggestive. 

In  distortion  arising  from  enlarged 
^land^  or  from  abscess  tlic  diagnosis  must 
«jepend  on  the  recognition  of  their  presence. 
A  diagnosis  Ix-tween  [wsterior  niUf!<'nlar 
••^orticullis  and  torticollis  due  to  eervital 
arthritis  is  in  some  ca.scs  ini{Ki.ssil)le.  In 
^^eneral,  however,  it  may  l)e  state<l  that 
tliere  is  less  evidence  of  contraction  of  individual  muscles  or  of  groujis  of 
jnaascles  in  the  former.     The  latter  is  a  nire  alfection. 

The  recognition  of  spasmodic  intermittent  tortiwjilis  is,  of  course,  not 
difficult,  but  the  diagnosis  sometimes  involves  a  c-onsideration  of  the  causes 
"^vhic-h  will  produce  a  deterioratiou  of  general  nervous  strength. 


PosKluQ  la  tortleuUls  fh>m  cailea. 


PROGNOSIS. 

Acute  muscular  torticollis  ordinarily  twrrects  itself,  though  in  a  few 
it  may  become  ehnuiic  Torticollis  due  to  abscess  of  cervical  glands 
terminates  with  the  comjilcte  disciiarge  of  the  abs<-es8,  as  a  rule.  Inter- 
mittent sjiasmodic  toi-ti<ollts  may  cease  spontaneously,  or  may,  as  is  more 
common,  remain  without  change  for  many  years.  Congenital  forms  of 
torticollis,  and  the  acquirc<l  form  due  to  muscuhir  contraction  which  has 
bc»\)me  chronic  and  develoiR-d  fibrous  muscular  degeneration,  arc,  of  coui*se, 
incurable  without  surgicsd  interference.  Little  or  no  constitutional  dis- 
turliance  follows  this  afiWtion,  which  is  more  distressing  on  aw-ouut  of  the 
unsightliness  than  from  any  actual  discomfort.  The  deaths  that  are  reported 
as  following  torticollis  have  been  in  a  few  iustauces  due  to  septicemia 
following  ojieration. 

TREATMENT. 

The  treatment  will  var}-  greatly  with  individual  cases,  and  it  is  always 
»r>-  to  bear  in  mind  the  cause  of  the  afi'eetion  to  insure  any  probability 
kf  success. 
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once  found,  deep  pressure  always  prwluced  the  cry  of  pain,  though  pir^win- 
over  other  jwrtions  of  the  shaft  did  not  elicit  any  complaint.  The  mu- 
tour  of  the  two  limbs  was  identieal.  Tliere  was  no  swelling,  redness,  ucir 
cedeina  to  be  discovered  externally  on  the  affe<'t«>d  limb.  The  incisiua 
through  the  s<jtl  parts  to  the  bone  displayed  perfeetly  liealthy  tissues  until 
the  periosteum  was  incised,  when  pus  issued  and  the  bone  was  seen  to  be 
bare  and  probably  the  neat  of  osteo-myelitis. 

On  another  ot«asion  a  cliild  was  admitte<l  into  the  Glasgow  Fever  Hi*- 
pital  certified  as  a  i-aae  of  fever.  She  luul  periostitis  of  the  left  tibia,  aixl 
was  quite  insensible  and  in  cxfranui.  So  little  swelling  was  there  over  tin- 
tibia  that  several  obsen-ers  whost*  attention  was  directed  to  it  hesitated  hy 
pronounce  it  in  any  way  different  from  its  neighbor.  Even  when  the  two 
limbs  were  plaiMxl  side  by  side  tin-  dittereuce,  in  tlie  writer's  opinion,  was  just 
perceptible  to  the  eye.  Pressure  over  this  bonf  pnxfuced  the  instantaneou* 
soreei'li,  whicli  similar  pnssiire  on  any  other  |)art  of  the  Ixxly  faikd  to  do. 
The  patient  died  within  a  few  bout's  of  admission.  The  periosieiun  as  swu  ^ 
post  mortem  had  lot)t  none  of  its  tenseness.  It  was  Btrip[>ed  from  the  whole  H 
tibial  diaphysis  by  a  thin  layer  of  8emi-)iurulont  exudation  alxnit  a  thirty- 
second  of  an  inoli  in  thickness,  swarmiug  with  staphylocoet;i,  large  patehts 
of  which  occupied  the  field  in  many  ])laee8.  Organisms  of  decomposition 
were  of  course  also  j)resent. 

Sitbacute  Cn-'<es. — In  the  subacute  eaises  of  this  disease  the  pn)grcss  of 
the  inflammation  is  slower.  The  pjitient  a'taius  consi-iousness  and  loi-aliiw 
tlie  st>at  of  tiie  affection,  the  pain  cauaiug  him  to  Ijc  elaraomus  for  relief. 
At  a  late  {leriod  of  the  iH'riostitis  tlie  swelling  of  the  limb  is  marked  Imth 
by  iieriost*^!  distention  and  by  siijKTimposed  fedema.  Still  later  the  [ttis 
may  ulcerate  thrtiugh  the  periosteum  and  escape  into  the  soft  tissues,  whro 
the  swelling  is  incnnised,  the  external  tissues  become  reddentd,  and  tlie 
limb  may  even  assimie  tlie  aspect  of  eeUutitis. 

In  absiT'ss  of  Iwne  when  the  acute  period  is  past,  dull  aching  jiain  i* 
felt,  generally  with  slight  inerea-se  of  tenijierature,  and  there  is  an  incrwt* 
in  the  sixe  of  the  l)one  and  also  in  the  sensation  of  weight  the  patient  expe- 
rieufx's. 

AVeroMW  fitllowiiuj  Acute  Inffammntion  of  Bone  and  PcrioMetim. — It  i«  ■ 
sometimes  as8erl4d  that  tlie  underlying  shaft  when  stripped  of  its  |ieri-  i 
iisteuni  is  suit  to  die.  This  is  erroneous,  as  ue<'rf)sis  does  not  necessarily 
follow.  Snnu-  surgeons  believe  that  necrosis  of  the  whole  diaphysis  occtirs 
•»nly  wlirn  osteo-myelitis  ik'<m  mi  panics  the  subperiosteal  abeiiess.  Yet  this 
id  not  wholly  correct,  fcjr  theiv  are  ia.se»  where  total  necrosis  occurs  atW-r 
M'Ute  subiK'riosteal  abscess  without  osteo-myelitis.  In  such  eases  as  an? 
biMiig  d«dt  with,  diajyhysial  necrosis  occurs  in  two  ways.  First,  in  aoiite 
•iiitwvmyelitis,  either  by  tlie  intensity  of  tlie  osseous  inflammatorv  a<'tioii 
\«U!(ing  a  rapiil  i>roliferation  of  cells,  which  fill  up  the  Haversian  canals 
M«l  ixvlude  the  vcssi'ls  contained  therein,  the  stasis  of  the  blood  in  the  latter 
<di\AMrii«g  the  occlusion,  or  by  embolism  of  the  minute  osseous  vessels  pro- 
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duii-d  by  micro-oi^nisms  which  swarm  in  the  medulla  and  spread  inU)  all 
tlie  more  vascnlar  parts.  Spwnd,  bv  sudden  deprivation  id"  lilfHwl,  asphyxia, 
occasioned  by  separation  or  cKTliision  of  the  initrieiit  vessels  and  the  simul- 
taneous removal  of  the  j>erio!<tcal  bl(KMl-snpply.  .Vltlioujjh  the  bone  iKVomos 
necrosed  in  each  case,  the  appearance  which  it  presents  varies  according  tn 

Ethe  cause.    Where  the  necrosis  otxnirs  from  the  first  cause,  the  osseous  tissue 
is  engorged  with  va.scidar  elements,  it  is  dark-coloretl,  the  medulla  being  of 
cht)c«ilate  hue,  and  tJie  probe  emits  a  dull  not«  as  it  strikes  against  ita  outer 
^ell.      PutriditA-  is  pmne  to  ensue,  and  the  odor  can  be  subduwl  onlv  bv 
removal  of  tlie  mass  of  necrosed  ljon<'.     Ultimately  it  assumes  a  dark-yellow 
«>lor,  even  when  sheatlied  in  the  healthy  unwounded  tissues,  and  after  ex- 
^^Lposnre  by  an  oj>ening  rapi<lly  turns  black.     The  iiecmsis  which  (wrurs  from 
^Hthc  second  cause  is  quite  diBl'reut :  the  shall  is  white,  avascular,  and  omits  a 
^Hblanr  ring  under  the  probe.     There  is  little  if  any  fetor  when  firxt  exposed, 
Sknd  when  present  it  is  ca-siiy  removcfl  by  free  ase]vtie  ablutiuir.    The  analogy 
t«>  the  moist  and  dry  gangrene  of  the  soft  parts  is  clear. 

In  dealing  with  acute  jn'riostitis  it  must  ever  be  liorne  in  mind  that  the 

long  bones  receive  blooil  from  both  the  f>criostt'um  and  the  nutrient  vessels, 

■the  latter  affording  the  most  dire<'t  and  abundant  supply.     When  the  pcri- 

«~jsteal  bl<x>d  is  cut  otf  from  the  diaj)liysis  and  the  nutrient  arteries  remain 

intact,  total  netTosis  does  not  occur.     Superficial  nwi-osis  may  do  so,  in  the 

L    .^shape  of  exfoliations,  though  in  manj'  such  t^scs  the  vitality  of  the  Ijone  is 

r    «auinpletely  pre8crvc<l.      Total   necrosis  occurs   when    from  any  cause  the 

Kxutrient  vessels  become  occluded  (thrombo.sis  or  embolism)  or  niptured,  and 

■^i^'hcn  at  the  same  time  the  periosteal  bliKKl-supply  has  been  removed.     In 

^tic  majority  of  tiuses  of  acute  periostitis  the  nutrient  vessels  remain  intact, 

^R.nd  only  partial  necrosis  in  the  form  of  exfoliation  occurs.     In  a  minority 

^lie  nutrient  vessels  are  destmyol  :  this  generally  occurs  at  a  late  stage  of 

■tJie  disease,  by  extension  of  the  inflammator}'  action  causing  thrombosis  or 

^*^ftening. 

It  is  desirable  in  any  case  of  acute  subperiosteal  inflammation  to  ascer- 
t:ain  whether  the  nutrient  vessels  remain  intact.    This  may  b<'  done  in  either 
c»f  tAV(j  way.s.     First,  at  the  time  of  relieving  by  incision  through  the  peri- 
osteum the  pent-up  inflammatory  exudation,  the  probe,  or  the  finger  when' 
poeflible,  may  Ik*  carefully  inscrtcfl  under  the  elevatetl  periosteum  to  the  pisi- 
tion  where  the  main  nutrient  vessels  enter  the  Unw.     If  the  fold  of  mem- 
^)rane  enclosing  the  vessels  be  found  intact,  it  is  clear  that  separation  has 
nut  ixx;urred,  and  the  prol»al)ility  is  in  favor  of  their  lumen  being  patent. 
Tlirombasis,  however,  nu«y  have  tMVurred.     Such  an  examination  must  be 
tarried  out  with  the  gri'flteat  gentleness,  or  the  parts  which  ought  to  be 
J)^eser^'ed  may  thereby  Ik'  detached.     The  slower  and  safer  method  is  to 
observe  the  conduct  of  the  denuded  Ixine,  which,  though  when  first  exposed 
bv  the  incision  made  for  the  relief  of  the  inflanmiatorv  exudation  it  shows 
■   an  avascular,  white,  polished  surface,  yet,  when  the  nutrient  vessels  are 
I    preserved,  after  the  lapse  of  a  few  days  presents  a  blush  of  life,  and  soon 
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after  becomes  roseate,  the  vessels  sprinj^ing  from  the  deeper  layers  ulti- 
mately thntwiiif^  out  granulation-tissue,  part  of  which  forms  a  new  perioe- 
teum.  In  tlie  contr.irv  case,  where  the  vessels  have  be<*ome  fxTlnd*^  or 
separate<l,  the  houe  ivuiaius  opaipie  white,  gradually  changing  to  a  yellow- 
ish neutral  tint  if  the  purulent  seei-etion  is  allowed  to  deeonipase. 

It  is  fortunate  that  in  the  gn^t  majority  of  cases  the  nutrient  vex-itN 
are  not  destroytil,  or  that,  when  they  are,  their  destruction  is  consummatMi 
only  at  a  late  |)eriod  of  the  disease.  When  their  destruction  is  efl'ected  at 
the  outs<'t  iiud  synch nmonsly  with  the  cuniplete  st'paratiou  of  the  |>erio?itpimi 
by  acute  sujiptirative  periostitis,  and  when  both  results  aix-  sudden  and  i^m- 
plete,  not  only  does  total  neiM'osis  ooeur,  bnt  there  may  also  be  no  boD»>- 
reprmluctittn.  Wlien  the  pnn'i'ss  of  the  intlanwnation  has  Ihh'h  slower  and 
die  osteoblasts  liave  been  pou«ii  out  in  gifat  numbers  from  the  Haversian 
canals  into  the  (K'riosteinn  Ix-fore  the  se|)ariition  of  the  latter,  or  when  those 
already  existing  on  the  inider  layer  of  the  jjeriostenm  are  not  sniyected  to  a 
destructive  di-gi-ee  of  inflaniinatiou,  the  repnKluction  of  Iwue  is  assm^d, 
even  in  total  necrosis,  the  diaphysis  Iniuituing  buried  in  a  [KTiphd'al  layvr 
of  new  bone  which  gmws  inward  as  the  naT08e<l  bone  Iwomes  absorbed. 
So  that  the  <'oiistipiences  «if  this  acute  jK'riostitis  may  Im-  divirlcd  into  thrw 
groups:  fii'st,  wheiv  there  is  no  necrosis,  ur  only  snix^rficial  exfoliation; 
second,  nw-rosis  of  the  diaphysis,  with  ccmiplete  subperiosteal  restoration 
of  tlie  shaft  ;  ami.  tiiiixl,  not  only  total  lux-rosis,  i)ut  also  destruction  of  llif 
oet<'ob[asts  in  the  |>crii»sti'iiio,  and  ronsciini'iit  pci-niaticnt  ablation  nf  the 
bone. 

Non-lin]>lwntion  of  E/ii/ilii/Ken  »/  JdIhIh. — The  epiphysis  seldom  lH'<Tiniis 
involve<l  in  the  Heterosis,  and,  when  it  d<KS,  the  corresjK»nding  joint  jmrtici- 
pat&s  in  the  sn[)|)Ui";itivi'  a<tion,  which  often  leads  to  destruction  of  the 
articulation.  The  intiannnation  is  then  ver^'  acute.  The  neighlxirinjf 
joints  are  often  afVcctc<l  witli  synovitis  of  a  simple  kind,  which  disappears 
rajiidly  when  the  .'iriitc  iuHanimation  under  the  jH'ritwteum  has  .sut>si<lid. 
Pyu'mic  involvement  of  the  joints  nlsit  txxnirs  as  a  secondare-  effect,  and  ony 
<)f  the  articidations  may  Iw  involvctl.  When  pva^mia  attacks  the  .avsteni, 
the  evidenws  of  it  will  be  l(x>ke<l  for  in  the  internal  organs.  .Short  i)f 
pysemia,  serous  effusions  frennently  m'cur  into  the  jxricardinm  and  plenrif. 

ProgT»osie. — The  prognosis  of  acnt<' dtffusK'  |)eriostitis  and  osteo-mvelitis 
is  always  serious.  If  jM'nnittcd  to  run  tlieir  course  im interruptedly,  the-*' 
affections  are  generally  fatal  from  systemic  involvement.  In  forming  n 
prognosis  an  examination  of  tlie  internal  organs  ought  to  Ik*  made  for 
evidences  of  pyiemia  or  s<'))ticjeniia.  which,  if  pn'sent,  contribute  greatly  to 
the  gravity  of  the  cas<;.  Pericarditis  and  allnnninnria  are  si-rions  eoni- 
plications. 

Reganling  the  Irtcal  affection,  thougii  the  bone  Ih?  stri])|>cd  of  its  |>cri- 
osteimi,  yet  if  the  nutrient  vessels  In-  sound  the  Imiiic  will   probnitlv  li\i\ 
If  both  sotirees  of  bl(Kid-snt)ply  Iw  cut  otf,  the  bone  will  neerose,  awl  ■ 
when  the  [)erio8teum  and  tlie  lK)ne  become  necrosed  there  will  Iw  no  new 
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U)ne-formation,  and  a  defect  in  the  continuitA'  of  the  bone  will  result. 
When,  however,  sucti  caises  are  seen  at  a  very  early  iK'rii)d  and  pronijitly 
treated,  miidi  may  be  done  to  avert  the  more  serious  i^jii.seciueuees  both  lo 
the  life  of  the  jiatient  and  to  that  of  the  lK»ne.  In  some  such  caseti  the 
malady  has  been  actively  treated  by  incision  at  a  jn-riod  when  the  in- 
Haramatory  pnxluets,  though  ecyntainintr  pus,  were  chiefly  composed  of  leu- 
cocytes, after  which  not  only  ditl  the  jiatient  proni|)t]y  recover,  but  the 
hualized  attW-tion  also  rapidly  clisapjieared,  leaving  no  subsequent  trat.-e  of 
its  presence  <'xc-cpt  tlic  lin<'ar  cicatrici's  made  fi>r  its  relief-  There  was  not 
even  an  ajiprc^'iaiilc  tlii<'keiiiiig  of  the  l>one. 

Treatment. — In  acute  suppurative  periostitis  free  aseptic  incisions 
through  t[i<'  perinsJeum  arc  to  he  made  nx  noon  nx  pofuiiftlf :  first,  to  ii-move 
the  |)ns  (illi'd  witli  inicro-orgaui.-inLs,  and  so  to  jnwent  septiiwmia  and 
])viBraia ;  secondly,  to  allow  the  periosteum  to  fall  into  its  normal  piisitiou 
relatively  to  the  Iwne,  and  so  to  i-estorc  its  functions ;  tliinlly,  to  dimiuihh 
the  intense  pain  sutt'cr«l.  After  the  fi-ec  incisions  have  Ijcen  niadc  in 
the  long  axis  of  the  hone,  an  antiseptic  douche  ought  to  he  applic<l,  in  order 
to  clear  a^yay  the  whole  of  the  subperiosteal  pus,  and,  if  jiossible,  to  rentier 
the  ]iarts  iisc|«tic.  Delay  in  freely  incising  the  jteriostcum,  while  leet.'hes 
and  fomrutations  aiv  ap[)li«l,  means  disaster.  It  is  Ix'tter  even  to  err  by 
making  the  incision  too  soon  than  to  make  it  too  late.  When  all  the  pus 
Ix-en  removed,  antiseptic  dressings  ought  to  he  apitliiKl. 
As  a  rule,  this  priKiftling  is  followed  by  a  rapid  rcthiction  in  tempera- 
ture when  the  «ase  is  distinctly  ItK-al  and  when  there  is  no  ostet>-rayeliti9 
of  a  pronounced  kind.  When  the  tcnijH'rature  luis  not  l)een  giratly  re- 
dnwxl  within  the  first  forty-eiglit  hoiu's,  inquiry  ouglit  to  be  made  regai\l- 
ing  the  possible  involvement  of  the  lungs,  liesirt,  and  kidneys,  and  also  the 
joints.  If  all  these  are  free  ami  the  high  tem|)cn»ture  persists,  in  the 
abseuc-e  of  pockets  c<intaining  jms.  (hcTc  is  a  ])rolnibility  of  osteo-myelitis, 
■which  is  generally  accompauicil  l)y  a  liull  aching  pain  in  the  bone.  When 
ostco-rayelitis  is  present,  the  bone  ought  to  be  freely  drilled,  8<}  as  to  expose 
the  medullary  canal  and  permit  the  inflainniatory  products  to  esca}>e.  In 
order  to  preserve  the  epiphy^^iai  curtilage  aii<l  the  cjiiphysis  itself  fi'om 
infianunatory  invasion,  which  is  apt  to  ociMir  by  extension  from  the  jx'nt-up 
iuflammaturv  [inKlucts  in  the  vicinity,  the  draphysini  extremities  ought  to 
be  perfuratwl  near  to,  but  not  involving,  the  epijiliystal  lines. 
I  After  the  relief  of  the  prii^stitis  the  exposed  bone  ought  to  Ije  tan-- 
fullv  protcrted,  and  (K-i-asionally  rlosely  s<'nitinizCTl,  with  the  object  of 
noting  its  iM'liavior.  As  long  as  there  are  any  signs  of  vitality  it  ouglit 
t<t  renjain  luidisturlied.  Even  when  apjH;arances  indicate  the  probaiile 
death  of  the  bi>ne,  this  may  be  only  partial  and  sujK'rficial,  and  while  jire- 
scrvi'<l  asepti<'  it  is  well  to  aUow  it  t(t  remain  initil  fresh  Ihjuc  be  devi'lo|)ed 
in  the  vicinity  of  the  ol<l.  F>xfoliation  and  se(|uestra  may  ioitn,  and  yet 
ere  mav  be  a  considerable  framework  of  bone  left,  sufficient  to  preserve 
e  coutiimitv  of  the  -jhuft.     When  it  is  evident  that  total  nwrosis  lias 
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iK»iiirred,  it  is  well  Ut  delay  removing  the  shaft  for  at  least  several  wi*k.s, 
until  a  new  shell  of  l)ono  has  foruiecl  in  tho  peri(j8t*?nm  and  nnfil  there 
been  a  line  of  granulation-tissue   formeil   between  the  epiph\"j?e!>  aud 
sliaft,  when  the  shaft  niay  be    levered  out  of  its  position  with  the  li 
[Kjssible  distiirbatiee  of  the  epiphysial  extremities. 

In   those   unliirtnnate   cases  wheir  the  osteoblasts  and   the  bone 
jK-rished   by  (he  intensity  of  the  inflammation,  and  no  iKine-repntduc 
takes  place,  after  removal  of  the  bone  and  the  prwhictft  of  deoomp<«iti 
it  is  l)est  to  allow  the  wound  to  heal,  to  i-estore  the  health  of  the  patiei 
and  subsetpiently  to  l)uild  up  a  new  Imne  from  fresh  osseous  grails,    la 
the  mean  time  there  may  have  been  stmie  slight  osseous  reproduction  fi 
the  epipliyses,   but,  as  a  rule,  this  is  so  slight  as  not  to  be  of  practi 
value.     In  order  to  prevent  shortening  of  the  limb  imtil  the  grafting 
lieen  completed,  extension  should  be  maintained,  especially  when  the  femur 
or  the  humerus  is  involved. 
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LATERAL  AND  FUNCTIONAL  CURVATURES 
OF  THE  SPINE. 

Br  V.  P.  UIBNEY,  M.D. 


Definition. — A  deviation  of  the  spinal  column  to  one  or  the  other  side, 
'recjuentlv  acooni]>aui 


ii«l  witli  rotation  of"  the  !»oilits  of  the  vertehne  on  tin; 


1^^  vertical  axis,  is  what  the  profession  generally  uudei-stauils  by  the  term 
^B  lateral  curvature  of  the  .spine. 

^K  The  effort  made  by  the  jtatient  to  maintain  a  vcrtirtd  JK'jiring  very  early 
^K  converts  a  single  curve  into  tiirce,  giving  primary  and  compensating  curves. 
I  One  seldom,  therefore,  finds  less  than  a  letter  S,  more  or  less  perfectly 
I        :<brraed,  as  the  shajrc  wjiich  this  deformity  assumes. 

•  Functional  inirvatui-es  ifpresent  antero-posterior  and  lateral   deviations, 

I        "xrith  or  without  competisating  curves.     The  mtation  element  in  this  class  is 
«bsent.     The  term  functional  is  iu  this  connection  very  nearly  synonymous 
"Vvifh    cwnijrensatory.     The  deviation  deiM'uds   upon   the   interference  with 
iuuction  in  c<'rtain  organs,  and  is  renu-dicil  when  tJie  function  is  rcstoreil. 
■^        History. — Spinal  curvaturc  was  divtdi.'d  by  Hippocrates  about  the  year 
"400  B.C.  into  ct/pliOMiM,  /ordoni/i,  and  Kvalimia.     Curiously  enough,  the  latter 
Irerm   is  the  most  si'ieutific  at  the  present  day.     While  references  may  be 
^<>uud  in  the  works  of  Ambroise  Part,  16.50,  and  in  those  of  Glissou  ah<jut  the 
^sanie  time,  nothing  of  s|K'<'ial  iin|>ortance  [R'rtaining  to  this  deformity  is  fotmd 
l^jLn  medical  or  siirgiml  writings  until  the  i.M'ginning  of  the  present  t«ntun,-. 
IB         Rotation  of  a  vertebra  was  first  allndwl  to  by  M.  Ijc  Clercfj  in  1710. 
^I'liis  reference  was  in  a  work  cntitlcil  "  Tlic  C'oin]iltat  Surgeon."    In  1824, 
-Andrew  Dodds,  of  London,  dcvelup*^!  this  idea,  and  gave  to  lateral  curva- 
ture  the  name  of  rotated  or  contorte<I  spine.      In  the  same  year  Rogers 
Harrison,  in  a  work  on  "  Deformities  of  the  Spine  and  Chest,"  wrote  as 
tVJluws:  "To  conceive  the  cause  of  this  extraordinar}-  derangement  it  is 
«»coessary  to  imagine  that,  iu  a  well-uiark<'<I  nu'vature  of  the  .spinal  eolunni 
continuing  to  sustain  the  weight  of  the  IkkIv,  the  vertebrte  of  the  middle 
of  that  curvature  arc,  in   fact,  in  the  same  situation  as  if  they  were  urged 
Vjy  a  direct  and  horizontal  fore*'  ou  the  side  of  tlie  concavity  towanls  tliat 
of  the  convexity.     In  this  impulsion  tiic  ImkIv  of  the  vertebra,  istjiatetl   in 
its  anterior  and  latcnd  parts,  ex|K.'rieiicc.-*  no  resistance,  but  the  articular 
processes  are  iKJwerfnlly   restraiueil  by   their  reciprocal  ixjnnection.     The 
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trausvcrse  priKt'sscs  find  in  tlicir  articulation  witii  tlic  tiiberoeities  of  the  rili& 
a  ivaistauot'  ti»  tlu'ir  deviatiou,  wliicli  wuiild  Ik'  very  w«ik  ou  the  {wrt  of  at» 
isolutcxl  rib,  but  wliidi  Ijccomes  coiiBidoralile  by  its  luiiou  with  the  adjoinin^a^ 
ribs.     It  results  from  this  cxpusitiou  that  behind  the  central  pert  of  the:^ 
dorsal  cotunui  there  i»  eflfieaeious  resistance  to  its  lateral  disphnx-nient,  aud- 
consoqueiitK',  the  vertebra  must  noeessarily  turn  on  its  axis  to  arrive  at  tin       -» 
position  which  observation  so  frequently  presents." 

In  presenting  the  history  of  the  deformity  under  eonsideratiou,  it  tx-i " 

tainly  seems  necessai;)'  to  give  spacv  to  this  thcor)-,  and  at  the  same  time  t<>«— ^■" 
refer  my  readers  to  the  ingenious  contrivance  of  Dr.  Jtidson  presented  to  the^*^^  "^ 

Academy  of  Mctlicine  in  187(5.      Cuts  of  this  device  have  \^^^vx\  so  often  r*-- ^-'' 

producetl  tliat  I  take  it  fijr  granto<l  that  all  are  familiar  witli  its  appearanir. 
It  consists  simply  of  vertebne  plaetKl  in  normal  fNisition  over  a  flexiijlu 
rod,  of  which  the  lower  end  is  fastcnwl  to  a  iMiard  and  the  npf)er  end  {Misst^ 
through  a  hole  in  a  ImmirI  jwnilhl  to  the  lower  l)oard,  pressure  ou  the  fop 
of  this  ro«l  downwaiil  giving  n  dcHtrtioii  of  the  eolunin  to  one  or  tiie  otlicr 
side,  which  defleetrou  is  c«»ml)ine<l  with  njtation. 

The  most  exhaustive  treatise  on  lateral  curvature  is  by  Mr.  William 
Adams,  of  London,  the  first  etlitioii  of  wiiich  was  published  in  1864.  The 
history  of  the  snsp-nsion  treatment  dates  as  far  back  as  16.50,  when  Gli»- 
sou's  work  "  De  Kacltitide"  wa«  puKlisticd.  fJlisson's  swing  wa.<  for  many 
years  popular  in  (iermany  and  England.  It  is  not  strange,  therefore,  that 
this  method  should  be  revived  from  time  to  time.  To  the  late  J.  K. 
MitclK'll,  father  of  one  of  .Vmeriea's  most  distinguished  physicians,  we  an* 
indebted  for  the  introiUa'tion  of  tlie  sii8jK>nsion  treatment  of  spinal  curvature 
into  this  country. 

Etiology. — The  dorsal  region  is  more  fre<|uently  the  scat  of  deformity, 
and  the  e<jnvexity,  as  a  rule,  is  towaixls  the  right.  .A  much  smaller  pn>jK»r- 
tion  of  cases  present  the  primary  deformity  in  the  lumliar  region,  ami  a  still 
smaller  projwrtion  in  the  eervieo-<lorsul :  these  aR-  usually  t«i  the  left.  In 
the  Centmfhfafi  JTir  C'liinirr/i<;  No.  21,  1880,  Kolliker,  in  an  analysis  of 
seven  hundre<l  and  twenty-one  cjises,  found  four  luifidnxl  au<l  sixty-six 
ingle  cur^'e8,  three  lunidrwl  and  ninetj'-one  of  which  were  dorsal.  Two 
hnmlnxl  and  eight  of  this  nunilter  had  the  convexity  to  the  right,  and  nnr 
hundred  and  eighty-thre<*  to  the  left.  Tiiere  ^yere  two  hundit-d  and  tAventy- 
two  double  curves,  one  hundred  and  seventy-tAvo  of  which  prrsciitc«l  th<- 
convexity  to  the  right  in  the  dorsal  n^ion,  and  to  the  left  in  the  Itiuiljiir. 
Without  making  an  analysis  of  the  eases  that  have  come  under  luy  own 
observation,  I  am  fidly  jiiTpaiiil  to  ac-cept  the  statistics  of  Kolliker  a* 
n«.soiiably  ae«niratc. 

Sex  seems  to  he  a  predis|K)sing  cause,  as  we  find  the  deformity  mon- 
fi^uently  in  girls  than  in  i)oys,  the  projMirtion  Ix-ing  alxiut  four  to  one. 
Ketch,  of  New  York,'  found  one  hundred  and  eighty-nine  females  to  forty 
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*Mle9,  and  Kollikor,  of  Ijeipsic,  five  hundred  and  seveuty-st'ven  fpinalps  to 
ODe  hundred  and  f'orty-t"<Kir  males. 

The  above  statistii-al  references  lead  naturally  to  a  consideration  of 
"J^redisposing  causes.  The  profeasiun,  in  this  country  at  lea.st,  is  indebted 
"•ro  Dr.  Ketch  for  falling  attention  to  the  ir(.'<jaenfy  nitii  which  curves  are 
'  ^xea  in  infants  and  young  children.  The  general  impression  is  that  curves 
^eveJop  most  frequently  ix'twifii  the  ages  of  eight  or  ten  and  fitltt'ii  years. 
3Iy  own  experience  coincides  with  tliis  imprt^ssion,  although  a  wrtain  pro- 
pjrtion  develop  in  infancy.  The  claim  is  made  that  mothers  and  nurses  are 
'  eo  defective  in  their  [wwers  of  observation  that  niiiny  infantile  enrv«'s  are 
^ «jverlooked.  1  am  nctt  satistiwl  that  this  is  true.  The  mother,  in  my  ex- 
jwrienoe  in  both  private  and  disiK-nsary  practice,  is,  as  a  rule,  ({uite  oljservant 
«3n  this  point.  Occasionally,  however,  I  have  aske<l  her  lujw  she  hapjxiiied 
■fco  observe  so  slight  a  deviation  in  a  baby,  and  the  answer  has  been  that 
'^tonae  relative  or  intimate  friend  of  the  family  had  such  a  curve,  and  in  this 
>«-ay  her  attention  had  ix'en  direi-ted  to  the  subject.  It  is  certainly  gratifying 
,^<.i  the  orthopsedic  surgeon  to  find  a  more  general  interest,  in  both  the  nndi- 
c-ail  and  the  lay  mind,  in  deformities  and  j(>iiit-<.lisi'iise.s.  The  result  is  that 
many  cases  in  their  ineipiency  come  under  treatment,  so  that  our  concern 
i«  to  prevent,  rather  than  to  correct,  deformity.  .\ge,  therefore,  is  a  pre- 
«1  isposing  cause. 

Congenital  asymmetry  is  regardwl  by  some  German  authors  as  a  pre- 
«J. isposing  cause,  yet  tliis  certainly  lacks  demonstration.  Muscular  weakness, 
■**.-hich  is  so  w»mmon  in  the  wake  of  certain  fevers,  is  one  of  the  most  jiromi- 
n^nt  of  the  predispjsing  cau.ses. 

So  far  as  my  own  observation  goes,  rickets  takes  the  leading  place  in 
clje  way  of  predisposition.     Kea.s<jning  n  prior!,  one  can  rtwiilv  see  how 
■Kaaportant  a  eausi-  this  defect  in  nutrition  may  be.     There  is  a  lax  con- 
<i  i  tion  not  only  in  the  soil  parts,  but  also  in  the  osseous.     The  flabbiness 
.JIO*""  muscles,  the  laxity  of  ligjirnents,  the  cjMpliysial  enlargement,  and  the 
^fe«>neral  lack  of  bony  hanlncss  irrider  the  child  incapable  of  withstanding 
•^^«   slighter  traumatisms  of  infancy,     When  one  considers  the   normal 
^>'inmetrv  of  the  spinal  eohirnn,  bow  accurately  the  lamina  of  une  verlebra 
ftt-s  upon  the  lamina  of  another,  and    huw  essential   it  is  to  preserve  this 
^>"mraetn'  during  the  peri(Ki  of  development,  it  becrtmes  all  the  more  re- 
■iiarkable  that  latend  curvature  is  not  of  more  frt^iuent  wcurrcuee.     It 
■s   hardly  lair  to  assutnc  that  ri<'kets  is  more  piTvaleiit  now  than  formerly, 
«>ut  it  is  fair  to  a.ssume  that  it  is  more  freipiently  i-ecognizcxl.     The  profes- 
sion in  general  has  IxH-ome  so  accII  infomietl  on  this  subject  that  one  no 
'<3nger  looks  for  rickets  among  the  poor  alone,  but  finds  it  very  fref|net)tly 
**-fnong  the  upper  walks  of  life.     Any  iiHTptality,  therefore,  in  the  articular 
t&oetfl  of  the  vertebra  will  prwlispose  to  lateral  curvature ;  this  inequalitv 
inay  be  induoil  by  |)osition  long  ntaintainwl  or  by  traumatism.     .V  striking 
*^«mlogy  may  be  had  in  rachitic  knoek-knec  and  Ijow-lcg.     (See  l"''ig.  1.) 
Some  writers  on  this  subject  attm'b  nnirh  imjwrtanee  to  an  inherit»>*> 
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diathesis,  as  prt<liKHo«ing  to  the  deibnnity  iiiifler  cunsideratiun  :  I  do  not 
believe,  however,  that  diathesis  plavs  any  ini|H>rtaut    part.     1    tun   «juit«' 

willing  to  admit  tliat  an  aoquinxl  ilia- 
thesis — or,  rather,  a  lachexia   prmluwd 
by  long  illnes8  or  by  poor  hygiene — dues 
take  an  important  plact?  in  the  list  of 
pretlisposiug    cuiises.       I    wish    here   to 
niakc  a  distiuetion   between    henxlitar) 
diathesis  and  heredity.     By   the  former 
is  meant  scrofula,  or,  to  use  a  more  mod- 
ern term,  tubenndosis,  while  by  the  latter 
is  meant  the  transmission  of  u  defonnity 
direct.     We  are  all  more  or  Icvs  famili 
with  tases  oecurriiig  in  two  or  more  i 
bers  of  a  family  while  the  mother  or  the^^ 
father  also  presents  a  similar  dcviatioiH^'^ 
fronj    the    normal.     1    have   at    pr«'«tui  :^  ' 
under  observation  two  daughters  in  oue-^::*^ 
iamily,   one    of    whom    has   a   marked   S-^ 
rotary  lateral  curvature,  the  other  a  <ilight     '^  * 
one,  while  the  mother  herself  prtweutsa 
rotaiy  curve  in  tJie  lumbar  region. 

The  exciting  causes  in  the  order  of 
their  proraiueuce  aw  a-*  follows  :  weight, 
xt'itic,  injiummatoiy,  and  ntnrotie.  By 
veiglit  is  understood  the  superincumbent  weight  of  the  lj«xly  acting,  by 
reason  of  fiuiUy  attitude,  in  a  direction  not  in  the  line  of  the  verticfli  axis. 
Faulty  {xjsitiuus  iu  sitting  or  standing,  that  bec«jme  habitual,  are  among  the 
most  frequent  c-ouditions  prixluciug  a  curvature.  One  can  readily  see  how  a 
boy  or  girl  at  schmji  may  assume  these  positions  f|uite  unconst;iou»ly  beoause 
of  imiMiir^l  health  or  lack  of  symmetry  in  the  lamime  or  articular  facets. 
Befoi-e  public  attention  was  »o  forcibly  called  to  scIkxiI  hygiene,  the  con- 
struction of  the  Ijenciies,  chairs,  an<l  desks  was  so  faulty  that  children  v(vre 
often  c(imyM'll<'d  to  take  awkward  positions  in  onler  to  secure  rest.  F«tf- 
tunately,  in  (lie  moix'  eulightcnetl  schools  of  the  present  day  this  neoeasit^' 
seldom  exists. 

-Vnother  <Muse  wliicii  may  W  |»ropcrly  ciiuised   under  the  weight  theory 
is  voi-ation.     By  this  is  mesuit  the  more  constant  use  of  one  side  of  thi  -J 
liody,  siii)plemented  by  the  employment  of  a  gresiter  or  less  amount  i»<~i 
strength.     This,  of  c-ourse,  devcl<i|>s  the  muscli«  of  one  side  to  cxce?*,  a\%* 
curvature  becomes  quite  lasy  of  i)roduction,  especially  when  the  pntii; 
IKtsing  cause  exists,     .\fter  ossification  is  complete,  these  vocation  Hodirwt 
are  less  apt  to  otx-ur:    hence  the  importance  of  a  full   knowledge  of  tl 
danger  of  rorjuiring  of  childi-eu  any  prolonged  occujMition.     (Fig.  2.) 
By  static  is  understood  a  muse  which  depends  upon  uneqiml  length 
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bwer  extremities,  or  upon  unequal  t'liiu'tional  power.  Photos.  1  and  2 
from  pliotographs  nf  a  pationt  now  uikK-i-  trpatmi.'iit  fur  diwaso  of  tlie 
third  stage,  with  sliorteiiiug.  I'huto.  1  shows  the-  def'orniity  as  she 
iH>ts  to  p]ac«  both  feet  on  the  floor.  Photo.  2  shows  the  deformity  of 
^)ine  corrected  by  bearinj^  her  weiglit  on  the  left — tiic  sniuid — limb. 

bandage  on  the  right  liinl)  wa.s  ap])!ied  ibr  the  retention  of  adhesive 
er,  and  is  nothing  [mtii(thigical.)  The  {M.-lvis  itself  may  Ik-  obliijue, 
tieooe  the  uihiniii  above  it  is  defleete<l  even  where  the  limbe  are  of 

length,  so  that  thi'cc  is  practically  a  eritnil  a.symnietry.  .Some  writers 
ribe  a  curvatnir  doju^ndent  upon  this  cause  us  incidental,     lu  atiwtions 
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BaohlUc  icollarit  to  tbv  left, 
bllh  rjpbods. 


A  cue  of  u>itlcoUl«  allowing  cvrvico-doraal 
ecuUosls. 


be  hip  where  the  function  of  the  joint  is  for  a  long  time  impaired,  we 
(times  find  a  curvature  whicii  is  known  as  static. 

Albert  and  Xicoladini  have  dcserilx'd  cases  of  scoliosis  that  depend  upon 
Bea,  and  we  can  readily  understand  how  prolongi'd  impairment  of  the 
lion  of  a  liinli  thus  attected  cfuild  pnKlucc  a  luinhar  deviation. 
limoug  the  inflammatory  causes  we  have  tortiwllis,  cicatrices,  and  pleu- 
lalfectioas,  notably  empyema.  In  recording  wry-neck  as  an  iiifliunma- 
'condition,  I  desire  to  e.xjilaiu,  tis  fullnws.  Congenital  torticollis  is  due, 
Inilo,  to  a  hieinatttina  of  tlicstenm-clcido-mastoid,  and  a!)out  this  blinxl- 
Dr  inflaniiiuitory  changes  take  place,  resulting  in  slmiicningof  the  muscle. 
)i  3.)  In  awjuired  torticollis,  malaria  ami  rhciunatisni  figure  most  promi- 
ly.  I  am  r)uitc  willing  to  admit  that  the  turticollis  which  results  from 
Irial  poisoning  is  neurotic  in  character.  Authorities  differ  somewhat  aa 
Ih-  IfKality  of  the  leeion, — as  to  whether  it  is  in  the  nerve  fir  in  the 
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uiK'tw  (if  the  iilMlniuinai  ravity,  with  uvcrlappiiig 
''»e  pelvis, — liesides  au  alteration  iu  »lia]x'  of 

••otation  of  oue  Ixjdy  on  the  other, 

to  the  locality  of  the  deform- 

^.  ''  the  vertebra',  the  baae  of 


^c;ls:x 


vi.i.  10. 


.gle 
■essioii 
.f ;  and  a 
tlie  !*])iiial 
fs,  of  coiirsi', 
girally  siM-akiuf;, 
<1  eoniprise  the  most 
Sonic  rcM-ent  writers 
OHteitifi  takes  pliice,  and 
nearly  the  sune  lesion 
'rnrvature  tliat  we  have  in  a 
le.  Pnjof  is  wanting,  how- 
L  and  for  the  present,  at  least, 
oo  anthorities  of  any  note  can  Itc  (|iiotetl  in  confirmation  of  this 
true  tliat  atrophy  of  h(»ne  takes  |)laee,  and  that  eontaet  of  one 
toeess  witli  another,  hy  reason  of  tlie  twisting  and  the  deviation, 
[a  jierijihenil  ost<'itis,  and  theiT"  may  lye  osseous  adhesions  hei-e ; 
all  stH'ondarv  to  tlie  original  lateral  curve,  and  i-annot  1h'  con- 
patliohifricai  proe<>ss  in  rotaiy  curvature. 

'History  and  Diagrnosis. —  In  the  early  years  of  ehild-Iife  it 
lersto^KJ  that  certain  sipns  nee  ]>resent,  and  that  thoe  i-an  lie 
se  examination.  A  child  sliould  1h'  stri[ipcd  ((iiite  naked,  arnl 
fa  for  symmetry  made  with  the  patient  standing,  sitting,  walk- 
ig  down.  One  i-an  readily  dis<-over  any  discn-panev  that  mav 
or  the  other  side  of  the  JMniy.  This  dist^repaney  is  nsuallv  in 
a  projection  of  the  ril)S  Imekward  and  ontwanl,  a  slight  [>romi- 
langle  of  the  scaiinhi  on  one  or  the  other  side,  and  a  raising  of 

ff  the  child  habitually  earning  one  slaiiilder  higher  than  the 
11.)  These  signs  can  lie  dia?overe<l,  I  say,  quite  early,  and, 
ither  mav  overh«)k  (his,  it  occurs  to  mv  that  niotliers  should  Iw 
nsjKvtion  of  tlieir  children,  who  must  continuously  cotne  under 
I.— <U 
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(liathcsie,  an  pi-i>(liB]>u8ing  to  the  detbrmity  under  consideratioti :  I  do  out 
believe,  however,  that  diatliesis  plays  any  irnjHjrtant  part.     I   am  ijuit* 

williug  to  admit  tliat  an  acquired  diu- 
thesis — or,  rather,  a  cachexia  productil 
by  long  illness  or  by  poor  hygiene — dtw 
take  ail  iiniK>rtaiit  plaiv  in  tbt:  list  of 
predisposing  causes.  I  wish  here  t<i 
make  a  distiuotion  between  faovditar} 
diathesis  and  here<lity.  l\y  the  fonntr 
is  meant  sc-rofula,  or,  to  use  ii  mure  nnxi- 
em  term,  tuberculosis,  while  by  the  httrr 
is  meant  the  transmi^ion  ot*  u  <1 

direct.     We  are  all  more  or  les.-  

with  lases  occurring  in  two  or  more  nivtn- 
lx,'re  of  a  family  while  the  mother  or  tlw 
father  also  presents  a  similar  deviatioo 
from  the  normal.  I  have  at  pnssiiit 
under  observation  two  daughtent  in  one 
family,  one;  of  whom  hius  a  marked 
rotary  lateral  eurvatun',  the  otiier  a  slight 
one,  while  tlie  mother  hersi'lf  pn7<i'iic.'* 
rotaiy  curve  in  the  lumbar  n-gion. 

The  cAciting  causes  in  the  order  ol 
their  prominence  are  as  follows : 
aUiCic,    infldmiinitory,   and    nrnratie. 
weight  is  understood  the  superincumbent  weight  of  the  Ixxly  actiug,  Ir 
reason  of  faulty  attitude,  in  a  direction  not  in  the  line  of  the  vertical  ax\%\ 
Faulty  jKisitions  in  sitting  or  standing,  that  become  habitual,  are  among  il« 
most  frequent  conditions  producing  a  curvature.    One  can  reailijy  gee  how: 
boy  or  girl  at  school  may  assume  these  positions  quite  uncoHS«Mously  iieiaiis 
of  imjiairtHl  health  or  lack  of  symmetry  in  tlie  laminte  or  articular  faoct«,| 
Before  public  attention  was  so  forcibly  callwl  to  school  hygiene,  the  oio-j 
struction  (»('  (lie  ix'nclies,  chairs,  and  desks  was  so  faulty  that  children  werBj 
often  oinijK'lled  to  take  awkward  juieitions  in  onler  to  si-cure  rest.     For»1 
tiiiiately,  in  the  more  eulightenetl  schools  of  the  pi-eseut  day  this 
sekliim  exists. 

Another  cause  which  may  l>e  projierly  classed  under  tlie  weight 
is  vocation.  By  this  is  meant  the  more  constant  use  of  one  side  of  th«1 
IkkK',  supplement«>d  by  the  em|»loymint  of  a  greater  or  less  amount  of! 
stivngth.  Tliis,  iif  tvurse,  develops  the  muscli«  of  ono  side  to  excess,  audi 
curvature  becomes  quite  easy  of  pnKhietion,  especially  witen  the  predis* 
posing  cause  exists.  .Vfler  ossifiration  is  w>mplete,  these  vocation  soilitwct  1 
are  less  apt  to  occur:  hence  the  importance  of  a  fiill  knowledge  of  tiWi 
danger  of  retjuiring  of  children  any  prolonged  occupation.     (Fig.  2.) 

By  static  is  understood  a  cause  which  depends  upon  unequal  length  of  ^ 


Kachllio  m-oIixsIs  (ii  a  c-use  of  g«nu  vnlgrim. 


Photo.  1. 


Photo,  2. 


1 


BUOWUiO  SCOUOSIS  FROM  SUOBTENEU  LlXB. 


.Showino  Scoliosis  corbecteo  bt  Eqcai^ 
ttoco  THE  Pelvis. 
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the  lower  extremities,  or  upon  unequal  functional  power.  Photos.  1  uiui  2 
are  from  photograplis  of  a  patient  now  iMMlcr  tix'atmciit  for  disease  of  tiie 
hip,  third  stage,  witli  sliurttning.  Photo.  1  t>lu)\vs  ti»e  deformity  as  she 
attempts  to  plaee  Ixjtli  feet  on  the  floor.  Photo.  2  shows  the  deformity  of 
the  spine  corrected  by  In-nriiig  her  weiglit  ou  the  left — the  .S(Hind — limb. 
(The  bandage  on  the  riglit  liml)  wa.s  a|)pli{'d  for  the  retention  of  udlKisive 
plaster,  and  is  nothing  j>atliologicul.)  The  |i«;lvis  itsi-lf  may  l>e  oblique, 
and  hence  the  eolutun  above  it  is  deflwited  even  wlieru  the  limbs  are  of 
equal  leagtii,  so  that  there  is  pnietieally  a  eniral  asyninictry.  .Some  writers 
describe  a  curvatui-e  dejiendent  upon  this  cause  as  incidental.     In  affections 


Fio.  2. 


Fio.  R. 


Rachitic  Ecnllosls  to  the  left, 
with  cyphoris. 


A  cue  or  inrtlcollla  ibowlng  cervlco-donal 
■collods. 


of  the  liip  where  the  function  of  the  joint  is  for  a  long  time  impaired,  we 
sometimes  find  a  curvature  wliicti  is  known  as  static. 

Alljert  and  Nicoladini  liave  deseril>cd  eases  of  scoliosis  that  depend  u}>ou 
sciatica,  and  we  can  readily  iitiderstand  how  prolongf*!  impainnciit  of  the 
function  of  a  limb  thus  afi'cctc<l  could  pn.Kluce  a  lumbar  dcviatitm. 

Among  the  inflammatory  causes  we  have  tortic-ollLs,  cicatrices,  and  pleu- 
ritic affections,  notably  empyema.  In  recoitling  wry-neck  as  an  inflamma- 
tory condition,  I  desire  to  explain,  .a.s  follows.  Congenital  torticollis  is  due, 
as  a  rule,  to  a  hieniatoma  of  the  sterno-cleido-mastoid,  and  alxuit  this  blood- 
tumor  iuflainitiatory  cliaiiges  take  place,  resulting  in  shortening  of  the  muscle. 
(Fig.  3.)  In  acquiretl  torticollis,  malaria  and  rheumatism  figure  most  promi- 
nently. I  am  (piitc  willing  to  admit  that  the  torticollis  which  results  from 
malarial  poisiming  is  neurotic  in  cliaractcr.      Authorities  diflfer  somewhat  as 

the  kx^litv  of  the  lesion, — as  to  whether  it  is  in  the  nerve  or  in  the 
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muscle.    A  mild  grade  of  myositis  is  often  reeugiiized  iu  rlieimiatism.    Kheu- 

mati.Hin  imwt  (•ommonly  invades  the 
^'""  libroii.-i  stnii'turfs,  and    rheumati*' 

tortic\)lli»  is  usually  regarded  as  a 
cervical  iieriarthritis,  directly  im- 
plimting  the  ner\e8  in  their  course' 
to  the  different  groups  of  muscU*^ 
With  the  deformity  which  re- 
sults from  empyema  we  are  all 
more  or  less  iamiliar.  A  curvature 
results  by  reasou  of  im|)airmeut  of 
fu  Hit  ion  of  one  side  of  the  chest, 
with  i'<jrresiK)iiding  incixase  of 
function  of  the  other.     (Fig.  4.) 

The  deforinity  in  empyema  u<a 
pure  lateral  ourve,  with  very  little 
of  the  rotary  element.  Not  only 
ifl  the  chest-wall  expanded  on  the 
convex  side,  but  tlie  column  it«elf 
„   ,,  .  .  is  also    drawn    in   this   direction. 

The  curve  is  generally  easy  of  cor- 
rection, and  the  usual  form  of  brace  is  well  adapted  to  an  cmpyemic  lateral 

curvature. 

Fio.  6. 


A  KoUocU  dependent  on  niyosltla  onjfioana.     The  riKbt  «rm  li  niMd  ftom  the  i 
to  the  ftiU  limit,  the  resistance  being  due  to  oaificatlon  of  tlie  tendon  of  the  UtladmiBdo 

In  certain  forms  of  rlieumatisra — the  arthritis  deformans,  for  instanc 
the  curve  sometimes  occurs  as  a  result  of  muscular  shortening  or  sfaeau 
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I  distiuc-tly  rcnieiiilKT  a  ciirvatda*  wliioh  devclopwl  «s  a  rfsiilt  i)f'  myo- 

*atia  oasificans  in  a  t-a«t'  that  I  pri'st'iitwl  to  the  PatholKjrical  Society  many 
rears  ago.  (Fig.  5.)  Auiong  tho  iuHaiuniatory  lesions  w iiich  j>iwliiw  lii'o- 
iiosis  niay  be  nicntiuucd  cicatrices  from  bums,  lacerat«xl  wound.s,  and  old 
siautjcs. 

The  neurotic  curve  is  nut  an  infrequent  one,  and  may  be  either  akinetic 

•jr  hyperkinetic.     In  the  former  we  have  loss  of  power  in  the  muscles,  and 

ordinary  stimulants  do  not  Imvi-  any  vQh-l.     In  this  instaiRV  tlic  ctjiiiliKrinni 

•8    not  maintaiiittl,  ami   th<'  opjuwiug  muscles,  of  course,  art   witlwut   tlie 

neoeaaaty  restraint,  and  a  curvature  results.    (Fig.  6.)    Polio-myelitis  is  the 


Fio.  ij. 


Fio.  7. 


^«mipic«ia. 


■Mllailt  bum  iulanUle  eerebnl 


High  dorwl  !<rr>tlrw|s  in  the  left,  dependent 
npoD  paralyils  rmultlnR  from  poUo-mjrelitla. 


^Vjst  common  form  of  paralysis  which  belongs  to  the  infantile  period.    The 

'^n-e  dependent  upon  pandysis  is  usually  lumbar,  for  the  reason  that  the 

^ftjups  most  coinnimily  aflfx-tisl  arc  those  haviiif;  their  att,n<^hment.s  to  the 

'pinal  c<jlumn  and  one  or  the  oilier  of  the  lower  limbs.     Where  the  shoulder 

|niup  of  muscles  are  in%'olved,  llie  curvature  is  naturally  dorsal  or  ocrvioo- 

tei.     (Figs.  7  and  8.)     I   have  at  present  under  obwrvation  a  case  of 
ysis  of  the  trausvcrsalis  and  obli<|uc  (external  and  internal)  caused  by 
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iiuiflcle.    A  mild  i; 

1 


■VfMgtTRES  OP   THE 


j  the  mee  is  a  lordoae  roniic 

.1  k  of  s\Tnnietrv,  the  paralyds 

.i-re  extensive  than  tiiaa  u(  ti_ 

towards  the  left  side.    (Fig 


^18 


Kl(l.  9. 


.jutUmU,  Willi  cyiiliuali,  the 
I  iKillo-inyelitls. 


LordoKi*  with  slight  HSnllwii  In  * 
cue  of  panlysUi  of  tho  Dsnnrrsklli 
and  oblique,  reaoltlui;  ftuin  polio- 
myelitis. 


^uu^iilar  pinver  is  most  bcautifally  shown  when  the  cbi 

:<-^  tlic  (•jiii.'iCfi,  hotli  jircdi.sjKisiiijf  and  exciting,  I  may  h»  - 
i^-t»l  over  simie  of  minor  r-oiisideration  ;  but  I  am  sure  t^i* 
■.ii*al  value  Imve  l>een  iucluded. 

V  — Naturally,  in  goiiiw  wi  fully  into  the  etiology,  mueh  t  ■" 
■    jjatliology  will  nf  nweasity  be  included.     The  distimt  ^ 
>  diseas*'  and  lateral  curvature  is  that  in  the  one  the  oooe^' 
jiv  (Juf  to  an  ostc'itis,  in  the  other  they  are  due  to  mechauical  pr 
ll  3i  M'ldoin  tliat  any  inflammatory  i-hanges  are  found  in  scolio 
tliat   i.s  often  an   underlyinfj  feature  is  induced  bv  pressor? 
l^r  on  other  sensitive  structures.     We  find  in  a  confirmed 
which  may  lie  described  as  follows : 

— A  rf>tation  or  twisting  of  the  spinal  column,  producing  i^^ 
but  also  aiitero-postorior  cur\*e8,  a  distortion  of  the  bead  a^ 
^  BWMiinemv  of  one  sbnuld<T,  a  flattening  of  the  ribs  on  one  side,  wc^ 
l^^aJctl  curve  on  the  otlier,  an  ineijuality  of  tlie  thoracic  cavities^ 
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lorteniug  of  tlic  vertital  diameter  of  the  alxloniinal  cavity,  with  ovt'rla|>piiig 

die  free  ribs  and  the  alaeof  the  jx'lvis, — liesides  an  alteration  in  shajn-  i)f 
,the  thoracic  and  alHtominal  %'iscera. 

SpccuiL — An  amount  (»f  transverse  rotation  of  ime  liody  on  the  other, 
proportionate  to  the  severity  of  tlie  case  and  to  the  liH'ality  of  the  deform- 
itv  ;  a  Nveilfie-shajHil  a|)]K'aran{-e  of  the  btKlics  of  the  vertebrw,  the  base  of 
tlie  wwlgv  Ijeiiig  towards  the  (convexity  ; 
an  alteration  in  the  trannverse  prix-esses, 
with  a  like  change  in  the  articular  fa<'et8, 
— this  is  Ix'st  slu.iwn  by  a  diagram  I  have 
taken  from  Mr.  A«lams.  Tliis  diagram 
(Fig.  10)  hIiows  a  slight  deviation  of  the 
apiec«  of  the  spinous  (iriH'csscs,  and  the 
altered  relations  oi"  ilic  tninsvei'se  pro- 
oessee  ;  a  posterior  j)rojrt'tion  of  the  angle 
of  the  ribs  on  the  concave,  and  a  rwession 
of  this  angle  on  the  convex  side ;  an<l  a 
diminution  in  the  height  of  the  spinal 
c«dumn.  Minor  appe'aran<f's,  of  course, 
are  noted,  but,  pathologically  sjwaking, 
the  eliangcs  above  noted  comprise  the  most 
important  features.  Some  recent  writers 
maintain  that  an  osteitis  takes  place,  and 
that  we  have  verj-  nearly  the  same  lesion 
in  a  lateral  curvature  that  we  have  in  a 
Pott's  disease.  Pix)of  is  wanting,  how- 
ever, for  this,  and  for  the  present,  at  least, 
in  children,  mt  authorities  of  any  note  can  Iw  tpioted  in  confirmation  of  this 
view.  It  is  tnu'  that  atrophy  of  bone  takis  place,  and  that  contact  of  one 
transvei-se  process  with  aiuither,  by  reason  of  the  twisting  and  the  deviation, 
may  priKluce  a  [leriphcriil  osteitis,  and  their  may  lie  osseous  adhesions  her<' ; 
but  these  are  all  secondary  (o  the  original  lateral  ciir%'e,  and  catujot  be  cou- 
sitlcn-d  as  a  ])nthologtcal  process  in  rotaiy  curvature. 

Clinical  History  and  Diagrnosis. —  In  the  early  years  of  child-life  it 
must  1r'  undcrstuiKl  that  certain  signs  air  ])rescnt,  and  that  thes<'  can  be 
iound  on  close  examination.     \  child  shoidd  lie  strip|M'd  ipiife  naked,  and 

observation  for  symmetry  made  witli  the  patient  standing,  sitting,  walk- 
nig,  and  lying  down.  Om-  <'an  rrjidily  discover  anv  discrepancy  that  may 
exist  on  one  or  the  otiier  side  of  the  b<i<ly.  This  discTcpancy  is  u.snally  in 
the  form  of  a  projection  of  the  ribs  imckward  and  outwartl,  a  slight  promi- 
uiMii-e  of  the  angle  of  the  si-apula  on  one  or  the  other  side,  and  a  raising  of 
nc  sliotdder,  tlir  child  habitually  larrying  one  shoulder  higher  than  the 
iier.  (Fig.  11.)  These  signs  ciin  be  disi^overed,  I  say,  (piite  early,  and, 
while  the  mother  may  oveilook  this,  it  <x«ur9  to  me  that  niotliers  should  lie 
.light  this  iiiPix-ctiou  of  their  children,  who  must  a>ntitmously  come  under 
Vor..  Ill— «14 
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tlieir  obscrvatiou  while  loathing  tliirn.  A  fiiither  sijfu  is  sunie  irregularity 
of  the  sternum,  eithi-r  a  "  i)itr<><in-l>ntust"  or  a  "  biixl's  iicst."  Tlic  custal  rar- 
tilagee  bolow  the  ribs  may  bo  irregular.  These  elianges  in  front  are  sup- 
gestive,  to  say  the  least,  and  indicate,  as  wc  know,  a  raehiti<*  i-aehexia.  One 
will  at  this  jXTiod  Itxjk  in  vain  for  any  deviation  of  the  spinal  eolunin  to 
the  right  or  to  the  leti  :  this  is  a  later  sign.     Comparative  niesLsurenniits  ul' 

the  two  sides  ol'  the  fliesr  will  reveal 
au  ine<iuality, — slight,  but  still  prrs- 
ent. 

More  prominent  signs  are  fouml 
as  the  ehild  is  older, — in  fact,  as  tlie 
child  approaches  the  age  of  adoles- 
cence,— and  I  am  sure  I  shall  U- 
pardoned  for  giving  tht«e  signs  a.* 
they  may  be  found  in  early  lift;. 
Tiiey  are  as  follows. 

Thei"e   is  an  a]>]>aivnt    obli<{uit}' 
of  the  {K'lvis, — a  depi"es>siou  of  the 
ilio-eoKtal  sj^taw  on  one  side,  with  ob- 
literation or   ])artial    obliteration  of 
this  sjiaej!  on  the  otJier ;  the  free  ril* 
upproximnte  the  i-rest  of  the  ilium; 
tlie  clust-walls  may  lie  appan>ntly  a 
little  iiu-ge,  or  may  form  a  ridge  in  a 
vertiitil    line,   inslend    ot"    presentinj; 
the   rounde<l    apiieai-anci^  of  hculfli ; 
the  spinal  eolumn  itself  has  the  shap' 
«f  •ImmtS.  m<«re  or  less  exaggeratt^l ;  the  s]>iuiius  processes  are  coiu^pien- 
rrsfions  and  hidden  in  others  ;  tJie  erector  spinae  miiscless,  aiid 
itttinuitely  ass<jciatcd  witii  the  spinous  and  transverse  pnK'es64«,| 
prominence  on  the  side  of  the  convexity.     The  Mtipnlie] 
^^  ^  rg  ^im  (he  one  on  the  convex  or  bulging  side  projecting   forward | 
SMil  l>lt"*tni  ralher,  giving  the  iiuiuc  of  "angel's  wing,"  while  the  oiiel 
ftw  stdo  hugs  the  chest-walls  closely,  and  its  lower  angle  iooka] 
llaa  l>Jtt'kwai"<l.  and  ap])rnximatcs   the  vi-rtical   line;   the] 
ftwu  the  luixl   to  the  slioiildcr  show  promincmv  on  onel 
>hiim<hir  U(H)n  till   liK-ality  of  tiie  curve;  and  the  nianinu*] 
I  «ur.  the  one  on  the  romiive  side  Ixnng  usually  the  smaller. 

V>N     14.    »">.    1«) 

lit  (vMttutt  l»  »U  this  thi-re  may  be  mu<-h  jwin  in  the  back.     In  iemales 
«jjy^,  .^Ahm  ^>i><v  «**  wttsitive  spine,  such  us  one  tinds  in  hysterical  subjcetft.  j 
W  iMeriiistal  neuralgia.      If  the  patient  Ix'  nia^h-  to  Itendi 
IhA»  |MraU«>l   and  knees  exteiide<l,  ix>nding  cliieHy    at  titej 
(^  MMIMMi'm  U' distinctly  seen.     (Fig.  17.)     In  slight  nises  a  roCa- 
1^  ^.,^  ^  ullaar  rJ  in  this  way.     At  the  point  of  distortion  the  ^piDoiuj 


lo  •  small  child. 


^UHk 


^.'-IJV     '-b 


_jg 
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iMinbar  «r«llntilii  to  the  Hght,  with  rom- 
'liiMltiif  curw  III  donkl  rpgion  lo  the  left. 


u 


Fio.  18. 


Hlyh  doreal  scnlln«lii  to  the  loft. 
Flo.  15. 


The  moDt  commuii  fiinu  of  acoUodi,— donal  to  th« 
right 
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)>rtKe88e8  lan  witli  difficulty  be  recognized.  The  meaning  of  this  is  obvious. 
One  can  readily  see  how  a  twist  in  the  iMxlie!^  of  the  vertebra!  will  deflect 
the  tips  of  tlie  processes  to  one  side,  and  thus  render  them  inconspicuous. 


FiQ.  16. 


Fio.  17. 


Dent)  acoliunit  to  liie  left  In  a  boy. 


A  cose  uf  right  (lunsal  M'oli<«l5,  the  |«Ueiit  twutl- 
Ing  forward  Ui  show  ti>e  amouul  of  rv>tatiou. 


Such  are  the  signs  and   symptoms 
observitl   in   the  ease  of  lateral  curva- 
ture of  the  spine.      With  a  knowledpi- 
of  these  facts  one  i-an  rcsidiiy  make  a 
diagnosis  very  early  in   the  att'octioii  ; 
and,  as  tlie  science  tif  meilirine  progresses,  the  duty  of  the  physician  to 
recc^nize  diseases  early,  ix-fore  the  .stage  of  deformity  comes  on,  cannot  be 
too  strongly  cinpliasizetl. 

Treatment. — In  discussing  the  treatment  of  ciirvatiircs  of  the  spine, 
regard  must  Ix'  had  ti>  the  age  of  the  jtatient,  to  tiie  intelligence  of  the 
parents,  and  to  the  stage  at  which  the  deformity  comes  under  surgical  ol»- 
aervation.  In  very  young  children — infants,  in  fact — I  do  not  ofleu  (ind  it 
necessary  to  apply  ajiparatus.  The  mother's  hands  can  Ix;  made  to  serve  a 
nseftd  purpose  in  corrtrtiiig  a  slight  amount  of  deformity  at  this  period  of 
lifJ>,  and,  if  one  instruct  her  how  to  press  upon  the  convex  side  from  iH-hiiid 
fonvard,  and  upon  the  concave  side  f'nuii  iH'fore  ijackward,  u  pretty  iair 
amount  of  rotation  in  the  opjK)site  dii-ecti<in  r-jin  thus  Ih'  induee<l.  This  pp>- 
ecdure  should  Ik-  re|>cat«l  .s<'vend  times  duritig  the  day  ;  and,  in  the  second 
place,  a  jjosition  should  be  taught  by  which  the  child  will  get  the  weight 
of  its  head  and  lower  extremities  acting  agsiinst  a  fulcrum  of  some  kind  at 
the  point  of  greatest  deformity.  Thus,  the  mother  or  nurse  can  l>e  taugiit 
to  seesaw  the  child,  as  it  were,  with  the  hand,  when  holding  it,  and  when 
lying  down  a  hard  pillow  can  Ix'  iilacei!  under  its  side.  In  other  words, 
teach  the  mother  the  priu(i[»les  of  tn:itineut,  tell  her  just  what  you  hojje  to 
a«x)mp!isii  thereby,  and  euli.st  her  fullest  eo-opemtion.  Her  sympathy  and 
her  attention  you  arc  sure  to  enlist.  If  evidences  of  rickets  be  preaeot, 
treat  this  condition   by  appropriate  remedies,  such  as  cixl-liver  oil,  sto- 
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Flo    18. 


machics,  aud  phosphates.  Tlio  nutrition  of  the  child,  of  course,  must  be 
improved.  If  iiiiicti  dcfl>rmity  exists,  then  a  very  simple  form  of  appratus, 
wmsisting  of  a  bruoe  made  .so  that  pressure  will  eome  on  the  wnvex  side, 
c8n  be  employed. 

After  usinjj;  various  forms  of  aj)pliaiiee,  I  ara  eonviucetl  that  the  brace 
known  as  the  Knight  bracr',  iis<'d  by  Dr.  Jame-s  Knight  for  many  years  at 
the  Hospital  for  the  Kupture<l  and 
Crippled,  serves  the  best  purixise. 
The  adjustment  of  the  ap|)]iauee,  of 
course,  is  all-ini|iiirtaut.  It  .should 
be  made  of  light  steel,  the  bare 
should  fit  the  biKly,  and  all  un- 
necessar}-  upholstering  should  be 
omitted.  This  apparatus  is  fig- 
iirwl  here  (Fig.  18),  and  has  the 
advantages  of  Ixnng  light,  ojK'n  ex- 
(•ept  where  pressure  is  ueetled,  and 
inexpensive.  If  one  attempts,  liow- 
ever,  to  fit  the  ehild  to  the  bt-ace, 
ratlier  than  the  braee  to  the  ehild, 
success  will  surely  be  wanting. 

I  iiave  had  n<j  experience  with 
the  Shaffer  hrsuv  in  very  young 
<'iiildren,  but  tan  readily  see  how 
this  could   1k'  so  adjiiste<I  tliat  tlie 

,    ^         .  Ill'  .1  T  Tho  Knight  brace  far  latera]  curvature. 

«elormity  would    Ije  corrected.      1 

r^ret  that  I  am  not  able  to  present  a  cut  of  this  apparatus.  It  consista 
♦)f  two  bars  arrarigwl  like  the  blades  of  a  pair  of  scissors,  the  joint  being 
placed  just  over  the  luinbo-saeral  spine.  One  of  the  long  arni.s  carries  a 
jad  or  plate  which  makes  pressure  over  the  riljs  of  the  tsjnvex  .side,  the 
either  an  axillary  crutch  which  is  lield  in  (Kwition  by  a  strap  of  webbing 
iiL«wing  from  the  front  of  the  shoulder  backward  to  the  pad  just  inention«l. 
he  handles  of  the  scissors,  so  to  sjieak,  are  secured  to  the  pelvis  by  wcIh 
^ing,  which  passes  from  behind  around  over  the  front,  and  a  buckle  serves 
*o  separate  the  handle,  tlius  incrcjising  the  pressure  over  the  pn>j<'cting  ribs. 
The  Barwcll  dressing  could  also  be  used  with  advantage  in  the  latend 
^•urv'ature  of  infants.  My  own  experience  with  this  dressing  is  confined  to 
^sdolcscent  casi-s.  With  the  aid  of  a  dress-maker,  a  well-fitting  appliance 
^::an  be  constructed,  as  shown  in  Fig.  Ifl.  The  figures  on  the  following  page 
^J'igs.  19-22)  I  have  taken  fmm  Mr.  Barwell's  article  on  "Lateral  Curva- 
•lure  of  the  Spine,"  published  in  the  Ixmcei  for  August  13,  1887,  pp.  302 
^».nd  303.  The  two  R-ts  of  illustratiruis  apjicar  almost  identical  at  first 
^5^ lance,  but  Figs.  21  and  22  have,  Mr.  IJiirwell  claini.s,  a  very  different  action, 
^-nd  this  bandage  is  to  be  employed  when  rotation  is  strongly  marked. 

However  u.sefnl  a  plaster-of-I*aris  corset  may  be  in  adults  nr  in  adolea- 
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Flo.  20. 


Kio.  19. 


BarwelVs  dorso-tuinter  buidaga^ 
pcMerior  Tiew. 


Stme  bkodoge.  aui«iior  view. 


Via.  21. 


Flo.  22. 


BarweU's  rotation  tAndage,  posterior 


Sunt-  baDdage,  KDt«riar  Tlaw. 


lOWIJiO  THE  USE  OF  SELF  SUSPEMSIO!!,  THE 

wrt  SKOio  m  THB  Svnso. 


I 


TUE    iJAUE    I'ATILNT    WITHOUT    SKLF-SI^S- 
PUtalOM. 
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BHibe,  one  seldum  thinks  of  empluyiug  it  in  very  yuung  cliildreii.  Indeed, 
the  eonseusiLS  of  ortiioiMedic  opinion  U>-day  is  against  tlie  u^e  uf  the  (xirsi't, 
i^.cacwpt  in  cases  where  gynmastie  exercises  are  imjiracticable.  This  remark 
Hboldsguod  with  respect  to  all  plastic  appliances,  such  as  felt,  leather,  raw-hide, 
^Bripolith,  etc.  In  children  under  eight  yi-ars  of  age  a  jacket  is  sometimes  a 
^Tleiiessitv, — so  many,  1  find,  are  luird  to  manage  in  a  gymnastic  class.  Thest- 
oliildreu  re«|nin'  an  extm  auionnt  of  drilling, — individual  drilling, — anil 
Hbome  oo-o[)eration  is  seldom  available  ;  s^)  that  my  practice  is  to  put  these 
^^■M%  M  a  nde,  in  eitluT  a  pla.ster-of- Paris  corset  or  a  steel  brace,  described 

tvi. 

1  have  iutroduced  Phot««.  3  and  4  in  order  to  show  just  what  can  be 
iplished  by  self-snspension,  and  the  ([iiery  would  naturally  arise  in  the 
of  the  reader,  why  not  enijvloy  this  methfxl  of  treatment '.'  The  R'ply 
is  that  the  improved  jKHition  can  be  retained  very  easily  in  the  plaster-ot- 
Paris  corset,  but  as  siK>n  as  the  corset  is  removed  the  deformity  nvnrs,  antl 
in  an  exapgerateil  form,  Ix-cause  the  muscles  are  weakeni'd  more  or  k-ss  l>y 
the  use  of  the  ja<'ket ;  and  it  so  lia|tiH'us  that  this  sjKvial  case  did  fail  to 
improve,  and  the  deformity  became  inon-  marked  while  she  ivas  under  this 
l)lan  of  treatment. 

Much  (an  l>e  dune  liy  instructing  the  jiarents  in  tlie  kind  of  chaire  to 

use  at  home,  or  a  special  chair  for  the  child  can  be  constructed,  with  one 

■  «i<le  a  little  higher  than  the  other,  so  as  to  foi-ce  the  child  to  sit  in  a  p^witimi 

that  will  correct  the  deformity.    Often  an  inecpiality  in  the  lower  limijs,  not 

appn-eiable  by  measnreraent,  can  be  rxjrrected  by  raising  the  sole  of  the  shoe, 

Igmir  even  the  heel.    One  is  so  prone  to  meaHure  the  limits  with  a  tajM^mfasnre, 

^wnd  theu  aay  theiv  is  no  otxasion  for  a  high  .shoe,  ix-cause  he  finds  no  tu'tual 

•  liSerence;  but  the  pelvis  is  very  often  tilted,  and  by  raising  the  limb  in 

rhe  vertii-al  axis  the  pelvis  is  plaeetl  in  a  horizontal   jilane,  and  the  de- 

:#'ormity  is  corrected.     Sometimes  liy  raising  the  jR-lvis  still  higher  the  same 

ri"Siilt  is  attained.     All  tht^se  means  iwi  Ik-  employeil  with  gn'iit  advantage. 

f       The  tri'atment  by  mtnlitral  gA-mnastics  is  gaining  ground,  and  is  certainly 

ki*iirthy  of  c-ommendatioii.     We  are  indel)te(l  to  Swt-deu   fur  the  develof)- 

|kietit  of  this  metluKl  of  treatment,  atul  no  city  is  without  a  numlicrol"  pn>- 

Heasora  in  so-called  mf(xino-thtrapu'.      For  two  or  three  years  I  have,  in 

frnoral,  ado|>ted  the  formuhe  uf  Mr.  Reniard  Roth,  of  I/ondon,  but  have 

kiodified  my  exen'isi-s  in  acmrtlanee  with  what  seemed  to  l>e  the  indications 

\f  the  case.     I  find  it  iiecwssar^',  as  he  states,  to  snperiutend  this  treatment, 

tnd  the  necessity  for  drilling  is  just  us  iniin>rtant  here  as  in  any  other  study. 

Lti  a  matter  of  routine  I  generally  pn-scrilie  the  following  exercises. 

1.  RenjAratory. — This  consists  in  taking  a  dirp  lireath,  holding  the 
rcath  as  long  as  ]>ossibk>,  and  theu  gradually  exhaling.  The  inhalation  is 
lade  with  the  mouth  closed,  the  exhalation  with  the  mouth  open.  The 
loulders  nmst  be  thrown  well  Iwck,  the  palms  of  the  hands  looking  for- 
ard,  and  the  Ixxly  as  nearly  erect  as  pwsible.  It  is  needless  to  say  that  all 
ght  clothing  about  the  nwk  must  l)e  removed.     From  three  to  five  deep 
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breuths  iu  siuxfasiun  ure  tukcu,  tlie  patient  Btatuling.  This  exeivi«e  it 
njK^ti'd  witli  tlie  anus  fxttiidc*^!  u1j<jvc'  the  bead,  shoulders  thrown  laik, 
palms  forward,  tlic  sumc  uunibcr  iA'  tiiiifs. 

2.  Haul  Rotation. — With  the  shoulders  thrown  well  back,  annc  bvtbf 
siile,  and  jialms  looking  forward,  the  patieut  rotates  the  bead  from  sideiu 
side  to  the  fullest  exteut,  and  at  the  same  time  employs  as  much  force  in  tlir 
act  as  possible.     Twenty  times  for  this  movement. 

3.  lAiiend  FUxcion  of  Head. — .Same  position  as  in  above,  with  biml 
flexed  from  side  to  side  without  raising  the  shouldei-s.  Twenty  times  I'w 
this  movement. 

4.  Qrctinuluction  of  Arma. — As  complete  circumduction  as  pofisiblc, 
shoulders  well  thrown  Ixu'k,  forearms  extended.    From  ten  to  twenty  tiiut*. 

5.  Let)  and  Thiyli  Circumdudion. — This  is  a  ciiruniductiou  of  the  right 
lower  limb,  leg  fidly  extended,  motion  at  the  hip,  the  patient  lying  prone  oo 
a  liiird  table,  |)elvis  near  the  end.  Five  or  six  rotations  each  way,  right  ajid 
letl.  Then  have  the  patieut  lie  i>u  tiie  back  and  execute  the  same  movcmt'Dl 
five  or  six  times  ea^:h  way. 

6.  "  PiufUid'ui,^^ — This  is  a  name  I  have  given  the  exercise  which  b 
described  as  follows.  The  patient  stands  erect,  shoulders  well  thrown  bairk, 
forearms  extendetl  on  arms  and  the  "isliole  limb  extendi-d  forward  at  a  rlglil 
angle  with  the  body,  jwltu  of  hand  lcx»kiug  upward  ;  clinch  fist,  flex  fare-  ■ 
arm  vigorously  on  arm,  which  falls  to  the  side  of  the  IxHly,  extend  again  in 
first  position,  flex  again  as  before,  exteud  arm  from  the  side  with  forearm 
fnlly  extended,  bring  ai'm  and  forearm  down  to  the  side  of  the  body,  palm 
'still  hjoking  forward.  Let  the  patient  (Mjunt  five  for  tliis  movement,  and  M 
execute  the  whole  exercise  from  seven  to  ten  times.  ■ 

7.  Tliigh  Ili/jjercjrteimon. — The  patient,  lying  prone  on  a  table,  hyper- 
extends  tlie  thigh,  ■with  k'g  tiilly  extended,  l>rings  it  down  to  the  table  again, 
up,  and  so  on  until  this  is  done  ten  times.  In  onlcr  to  hyijcrexteud  the 
thigh  slowly  aii<l  thus  get  a  l>etter  action  of  the  erector  spiiiie  muscles,  it  is 
well  to  have  the  patient  count  five  slowly  while  hyperextending,  and  five  while 
bringing  the  limb  doM-n  to  the  table.  After  a  few  days  a  sand-lxig  weigh-  ■ 
ing  from  three  to  five  |x)nnds  may  Ih"  tlirown  over  the  It^  near  the  ankle.    | 

8.  The  Key-Note  Exercise, — This  consists  iu  extending  the  forearm  aud 
arm  of  the  contavc  side  well  alwve  the  head,  while  the  other  arm  aud 
forearm  are  extended  from  the  si<le  in  alxliietion  at  a  right  angle  with  die 
Ixxly.  Then  let  the  jmtient  proceed  to  rotate  the  arm  extendeil  above  the' 
head,  from  the  sboulder,  counting  one  while  a  tximplete  revolution  is  madcL 
This  can  be  done  ten  times. 

9.  Jhmk  Bexixtinff. — This  is  as  follows.     The  patient  stands  at  the  end 
of  a  table  or  agjiinst  a  bar  the  hcigiit  nf  which  corresponds  to  the  distautc 
from  the  jK'lvis  to  the  floor.    The  shoulders  are  thrown  well  back.    The  mir 
geon  then,  with  his  hand  pressing  against  the  convex  portion  of  tlie  chi 
posteriorly,  and  pressing  against  the  bswk  of  the  patient's  heels  to  prcvci 
slipping,  pushes  the  jjatient  forward  over  the  table  or  bai*,  while  the  ]iatii 
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Then  the  patient  attempts 

1  sui^etm's  hand  resisting. 


bring  lii 


lis  IS  done 


Hfeere  resistance  and  counts  fi' 
self  to  an  erect  position,  with 
five  or  six  times. 

10.  The  Diving  Movement — The  patient  lies  prone  on  a  table,  with  the 
whole  body  extruding  over  the  end,  wliilc  tlie  surgeon  or  attendant  grasps 
the  1^  in  order  to  hold  the  patient  on  the  table.  Then,  with  the  forearms 
folded  over  the  baek,  the  ]>atient  Ix'nds  .slowly  down  towaixis  the  fliKjr, 
counting  live  during  the  act,  then  brings  the  Iwxly  up  to  a  Ime  with  the 
table,  and  s<>  on,  going  through  tlii.s  movement  from  five  to  eight  times, 
according  to  circumstances. 

B  11.  Head  HesiMaiwe. — The  patient  stands  erect,  with  the  arms  and  fore- 
arms extended  from  the  IkkIv  towards  the  front,  pi-essiiig  the  hands  against 
the  wall,  while  the  surg«)U  with  his  haud  pressing  against  the  bac-k  of  the 
head  attempts  ])a.ssively  to  flex  the  hi<ad  ou  the  chest,  the  {Hitient  resisting 
and  counting  live.     Then  the  jiatieut  brings  the  head  up  in  extension  while 

fe  8ui^:ef>n's  hand  resists,  counting  live  at  the  sauje  time.     This  exercise 
D  be  re{>eated  half  a  down  times. 
12.   The  Four  Cmin(. — Body  erect,  hands  grasping  dumli-bells,  dicst 
rward,  hips  baek,  shoulders  well  thrtjwn   baek,  chin  drawn  in.     First, 
bring  the  arms  np  and  forward  from  the  side  of  the  Ixxly  to  a  right  angle 
with  the  Ixidy  ;  second,  throw  the  arms  outwai-d,  still  at  a  riglit  angle  with 
the  body  ;  tiiird,  bring  the  arms  ditwnwanl  and  backward  to  strike  the  little- 
tiuger  ends  of  the  Ijells ;  fourth,  a  six'itnd  strike. 
^^    13.  Anvil  Oiovus. — Same  position   as   in  the  above,  with  dumb-lxiUs, 
arms  in  position  of  No.  4  as  alnive.     Strike  alternately  thumb  ends  and 
^ttle-fiuger  ends  of  dumb-bells,  counting  one  for  each. 
H    14.  Wand  Moreitu-nf. — Position,  arms  by  the  side  of  the  body,  grasping 
tfie  wand  with  wich  hand.     First,  throw  the  armsabove  the  head,  taking  care 
to  have  the  wand  parallel  with  the  horizontal  plane  of  the  body  ;  second, 
with  the  pi'lvis  and  limbs  fixed,  by  voluntary  effort  rotate  the  trunk  ou  the 
pelvis  to  the  side  opjwsite  the  convexity  ;  third,  baek  to  second  position  ; 
fourth,  down  to  the  side  of  tlie  body.     This  mnvement  is  especially  good 
for  the  rotation. 

15.  Deltoid  Movement. — With  dnmb-ltells  in  the  hands,  raise  the  fore- 
ais  frnrn  the  side  of  the  IkkI y  to  the  highest  possible  extent ;  then  down, 
punting  one,  two. 

I  am  indebted  to  Dr.  B.  E.  McKenzie,  of  Toronto,  for  these  last  four 
ereises. 

The  above  list  amiprist^  all  that  are  rraily  necessary',  and  as  the  patient 
kins  in  strength  duml)-l>ells  may  !»  employed  in  most  of  the  arm  move- 
itB.  I  am  eonvincetl  (hat  light  diuub-bells  are  mueli  l>etter  than  heavier 
nes,  and  the  latter  sluiuld  not  be  allowed.  I  am  using  now  half-pound  and 
on€»-pound  wooden  Im'IIs.  It  is  quite  possible  that  the  surgeon  may  see 
otJier  exercises  that  will  apply  l)etter  to  individual  ca.ses,  and  may  find 
aelfHiuspension  necessarj'  if  the  curve  is  high.     At  least  one  hour  should 
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be  devotwi  tn  this  list,  giviiifr  tlio  imtieiit  ample  time  to  n-st  between 
the  movements.  The  nhjeet  in  having  the  patient  ocumt  is  to  avoid  any 
over-exercise  and  ti)  give  the  surgeon  some  idea  as  to  the  tax  iifioii  hu 
patient's  streugtii.  As  already  indicated,  it  is  nef-essan-  to  have  the  ]MtieDt 
thorouglily  drille<l  in  these  medical  gymnastics,  and  after  these  are  thor- 
oughly learned  a  home  prescription  may  lie  given,  which  can  be  foUowwl 
very  laithfully  it"  the  mother  or  nni-se  will  assist. 

Any  one  who  will  consult  Mr.  Bernanl  Roth's  recent  work  on  "  Lateral 
Cnrvaturt',"  piihlishwJ  in  1883  by  H.  K,  Lem's,  of  London,  will  find  on 
the  earlier  pages  some  excellent  ilhistnitious  of  faulty  attitudes  i-orrectwl  bv 
the  patient's  own  efforts.  These  iHnstratious  are  certainly  helpful,  and 
would  be  inserted  hcr<'  but  for  the  fact  that  they  i-c]»res«'nt  an  adult  patient 
and  are  conswineutly  nnsuited  for  a  work  on  disca'*cs  of  children. 

So  far  iis  my  own  ol>8ei'vation  goes  iu  this  mctluxl  of  treatment,  I  have 
lxHX)me  convin^tl  of  its  utility.  .Just  how  much  go<Hl  it  ac<t)mplishe8,  how 
much  improvement  can  1k»  nottnl,  it  is  difficult  to  measuiv. 

This  brings  me  to  a  t-onsidcrationof  a]>j>liauccs  for  recording  the  amount 
of  deviation  a-s  well  as  t)f  rotation.  While  I  have  employtni  many  forms, 
I  am  winvinccd  that  fttr  the  gcucr.d  ])nictitioner  nothing  is  lietter  than  a 
rough  drawing  nmdc  at  the  time  he  takes  charge  of  the  case,  supplemented 
by  notes  as  to  the  jMisition  t)f  the  angles  of  the  8ca])ulffi,  the  cliest-cxpansioo,  ■ 
the  amtuint  of  latci-jil  deviation  roughly  cstimati-d,  and  the  attitude  of  tli>' 
patient.  The  skoliosuniet<'r,  at  Im'.sI,  is  a  complicated  instnunent,  requiring 
nice  adjustment,  and  it  is  seldom  that  two  obsen'ere  can  make  the  aarnr 
observations.     This  is  nufortuiiatc,  yet  nevertheless  true.  ■ 

ProgrnoBis. — I*nicfi<'nlly  a  i-iire  can  be  cxix^-ted  in  a  casi-  wherein  the* 
ORseous  deformity  is  slight  or  abs<'nt.     Where  the  osseous  changi-s  are  pro- 
nounced, the  deformity  may  l>e  lessenf-^l  but  not  completely  fX)rn"<'ti'd.     The 
jyaticnf  <-an  <'ultivatc  a  better  habit  in  standing  and  .sitting,  and  will  beooinfrH 
strong  enough  to  maintain  this  ini]U'iivcd  jtostui'c  without  ap|>aratua.  ^ 

III  order  to  .secure  the  iicst  n»sults,  the  exercises  must  be  continued  daily 
for  from  two  to  three  months  uinlcr  the  su])er\Msion  of  the  surgcfin,  and  fiir 
a  year  sul»se(]uciitly  at  home.  Oih'U  it  is  ne<'essary  to  extend  this  time,  and 
for  this  restsoti  an  occjisional  observation  is  ne«"es«ir}'.  ■ 

In  cases  where  tlic  dcf(Hniity  is  extreme  and  where  it  is  impnwticable  to 
mrrv'  out  any  .system  of  gynuiastics,  a  plaster  corset  or  a  steel  binee  will  l)e_ 
found  of  great  advantage  in  the  relief  it  affords.     With  the  more  violenfl 
forms  of  trmtinf'ut,  such  as  that  adviHate<l  by  I>on'nz  and  Bcely,  I   have 
had  no  practical  experience.     In  studying  the  literature  of  the  subject  I  find 
little  in  these  rougher  mctlnxis  to  commend. 


POTT'S  DISEASE. 

By  A.  SYDNEY   ROBERTS,  M.D. 


Definition. — Pott's  disease  of  tiie  spine,  ,so  (silletl  from  the  accurate, 
although  not  the  first,  deseription  of  <arie8  of  the  vertebrae,  by  Per- 
eival  Pott  in  1779,  is  a  lesion  of  the  verteliral  bodies  or  intervertebral 
disks,  eharaeterizetl  by  inflaintniitorv  changes,  progiv-ssive  in  I'hunieter,  and 
ending  in  total  or  |»artial  destrurtiou  of  the  parts  involved,  usually  termi- 
nating in  ankylosis  more  or  less  (complete,  with  tlu'  (■.hunieteristi<?  posterior 
deformity. 

Synonymes. — Posterior  curvature,  Angular  luirvature,  Spinal  arthritis 
or  osteitis;  Gnx-k,  Kyphosis;  Freiieli,  Mal-dc-Pott,  Cyphos*- ;  German, 
Spitzbuckel.  The  objection  to  most  of  tliesi-  terms  is  that  tlu?)'  express 
either  a  patholugicjd  condition  or  a  result  of  the  disca.s<.',  in  no  wise  making 
clear  or  improving  the  roncejitiou  f)f  the  trouble.  It  would  thus  .seem  well 
to  retain  tlie  cominidiiy-iiecepted  name  of  Pott's  disease.  If  any  scientific 
term  were  to  Ik>  adopted,  Spondylitis  would  be  the  least  open  to  objection. 

ETIOLOOY. 

'  Pott's  difH'ase  is  es.sentially  a  disease  of  childhopd,  although  not  entirely 
limited  to  this  jK'riixI  of  life,  it  having  Ih'ch  found  in  the  foetus,  in  extreme 
infancy,  in  middle  age,  and  in  very  old  jK'ople.  As  a  nde,  however,  it  is 
most  often  iiiund  In'twei'ii  the  ages  of  thns'  and  fourtet?n  years.  Sex  exerts 
no  special  influence  in  its  prwhictiou,  although  those  who  believe  only  in 
the  traumatic  origin  of  the  disrase  s|K'ak  of  its  more  fi-equent  owurrcnce 
in  males,  fmm  their  pii'sumed  greater  liability  t<j  injuries. 

In  a  general  consideration  of  the  etiology  of  Pott's  disease  it  will  be 
well  to  divide  the  subject  into — 

1.  Ercitiiif/  ratiwn, — traumatisms  and  fevers. 

2.  D'wthei'w  ffiiiMeji, — tubercle,  scrofula,  rheumatism,  syphilis,  etc. 
Exciting  Causes. — In  the  question  of  causation  of  Pott's  disease, 

«i/«>7/  wcupies  .«)  important  a  place  in  the  minds  of  both  the  profession 

and  the  laity  that  a  brief  dis<^-ussinn  of  its  signilicance  as  a  cau.sative  factor 

y  not  Ije  amiss  in  this  connection. 

In  almost  all  ciws  pi-esenti-d  for  examination,  the  information  is  usually 

volunteered  that  tiie  patient  has  receivwl  a  blow  or  a  tail.     A  more  ciireful 
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qucstioniug  elicits,  as  a  rule,  a  very  vague  etiulogical  description  of  the 
traumatism.  Thus  it  often  liapju'iis  that  in  a  child  presenting  a  marked 
deformity  the  traumatism  aiisigued  a-s  its  eaus«;  is  referred  to  a  very  recent 
jx?riod  and  is  in  charaeter  entirely  out  of  pn)|wrtiou  to  the  supposed  result. 
There  can  be  no  doubt  that,  iu  the  majority  of  causes  pi-esenting  elinicalU, 
the  relations  of  cau.<e  aud  effect,  considered  from  the  stand-)X}int  of  injur)', 
arc  such  a.s  in  no  wise  to  a<r<iuut  for  the  symptoms  pri-scntod.  If  it  should 
Ix'  accepted  that  the  most  frequent  causes  of  Pott's  disease  are  ooncuaBions 
and  blows,  as  urjittl  by  the  trautuatistii,  it  would  follow  that  many  thou^andu 
of  children  iu  daily  receipt  of  such  injuries  would  he  tiie  victims  of  this  (li^ 
ease  or  of  some  anah^ous  joiut-trouble.  That  this  is  not  the  fact  is  proved  by 
the  (KimjMir.itive  infrc<|ii('iiry  of  the  disease  in  <|uestion.  Again,  the  amotuit 
and  chariKrter  of  injury  are  imiJ<jrtaut  wusidcrations.  Thus,  iu  many  chil- 
dren a  very  slight  traumatism  has  been  given  as  the  cause  of  the  suheequent 
tnjuble,  and  iu  many  cases,  if  no  other  conditious  were  pres«'nt,  mijsht  bf 
atK.^'pted  as  a  definite  cause.  Against  these  may  be  placed  the  severe  in- 
juries and  falls  rccieived  in  childhrxHl,  termiuatiug  in  a  short  time  in  per- 
fect recovery  or  in  death.  From  this  it  follows  that  in  the  one  c«se  there 
must  be  some  special  or  underlying  condition  prcdisiwsing  to  the  prtnluction 
of  a  chronic  insidious  disease,  while  in  the  olher  csuse  the  healthy  cirgunisn 
so  modifies  tlie  prcK.«ss  that  a  different  result  is  brought  about. 

The  fact  of  tlie  matter,  as  it  apjiears  to  me,  is  that  injury,  considered 
purely  as  a  primary  determining  cause,  has  no  claims  to  special  considera- 
tion in  the  lat^  majority  of  cases  ;  that  Pott's  disease  often  develops  with- 
out any  history  of  such  injury  as  would  show  a  conclusive  connectioo 
between  the  injury  and  the  disease ;  and  that  at  best  it  is  but  the  exciting 
cause  bringing  into  activity  an  underlying  general  condition,  and  nutnifestcd 
by  its  local  expn'ssion  at  the  .«itc  of  the  supposed  traumatism. 

Among  the  lauses  of  caries  of  the  s|)iue  which  stand  iu  the  relation  of 
direct  exciting  agents,  the  c^mtitiued  fevers  of  childhood,  measles,  .scarlatina, 
etc.,  and  iu  fa<t  all  depn>ssing  conditions  lowering  the  vitality,  are  prumi- 
nent  and  direi^t  etiological  factors.  Tiie  same  underlying  condition  described 
as  giving  jKiteuey  to  injury  is  undoubtcxlly  often  jiresent,  tlie  difference  in 
the  traimiatism  being  simply  one  of  character  and  degree.  The  infiucnio« 
of  a  depressing  jjoison  on  a  tender  ilcvcloping  Itone  is  none  the  less 
account  of  this  ditVei'encM.!  iu  causation,  although  manifest  often  in  a  ditfercui 
manner. 

Diathetic  Causes. — f^nr  knowledge  of  scrofula  and  tidjercle  iu  their 
causiil  relations  to  Pott's  disease  is  as  ^-et  not  of  that  definite  chanuierj 
which  is  desirable,  and  therefore  cannot  receive  more  than  a  passing  notii 
When  we  speak  of  scrofula  reference  is  had  rather  to  a  state  or  vul- 
nerable condition  of  the  tissues  than  to  a  c(»nij>lete  pathological  entity. 
fcy-rofula,  therefore,  we  would  refer  to  as  a  condition  of  the  system  rrado^ 
Lng  it  peculiarly  prone  to  chronic  infiammatious  of  a  low  type,  rrtrogrcasi' 
in  cimraeter,  and  often  occurring  without  adequate  caiue,  ncYf>m)xinicd  i 
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certain  marked  teudencies  to  skin-affectious,  glandular  enlargetnent-s,  and 
bone-disease. 

Ttd»ercle  at  ttie  present  day  plays  s<j  important  a  r6h  in  its  etiulogical 
relation  to  hone-inflaniniations  of  the  chronie  type,  and  is  of  such  conse- 
quence, that  a  detailed  discussion  would  hardly  be  in  place  here.  For  a 
complete  description  the  reader  is  referred  to  the  article  on  tuberculosis,  in 
another  sefrtion  of  this  work. 

Syphilis  and  rheumatism  may  at  times  Ik- diathetic  conditions  productive 
of  Pott's  disease,  l»ut  as  yet  no  (lirc><t  evidiMicos  have  Ix^eii  eollt'oted  concern- 
ing these  conditions  and  their  mauilestatious  in  the  malady  under  discussitiu. 


PATHOLOGY. 


Flo.  1. 


^B      Pathologically  it  uiny  \ye  well  here  to  regard  the  lesions  found  in  Pott's 
disease  as  identical  with  the  changes  found  in  other  hone-structures  in  which 
there  is  tubercular  <iirics.     This  is  dcstruclivc  in 
character,  and  may  be  confinnl  to  a  single  vertebra 
or  may  involve  several.     (Fig.  1 .) 
I  It  is  in  many  cases  attended  or  limited  by  the 

(K-currence  of  a  raref\-ing  osteitis.  In  the  strumous 
form  of  rarefying  osteitis  the  first  step  in  the  process 
of  inflammation  is  that  of  cf>ngestion,  the  bone  a|>- 
pearing  as  if  blowl  were  e.xtravasateil  ttirougliout 
its  structure ;  secondly  there  is  the  flirniation  of 
granulation-tissue;  and  lastly  (here  o<'<'urs  a  degen- 
eration and  softening  of  the  new  forniations,  with 
purulent  exudations  and  absorption  of  bone-tra- 
lietudffi.  Now  the  bone-tntrpusi'lcs  undergo  fatty 
degeneration,  and  arc  pri>seutly  destroywl,  and,  owing 
to  strangulation  of  the  ves.sels,  caseation  of  the  in- 
flammatory pnRlucts  results.  When  tlie  disease  is 
rapid,  the  cancellous  sjiatx-.s  and  Haversian  eauals 
are  filled  with  pus.  The  priKv.ss,  In'ing  a  strumous 
or    tuben-nlar  one,  differs    fnjm    sim])h'   ti-anmatie 

rarefying  osteitis,   arising,  as   it  does,  (Voui   an    internal   or  constitutional 
cause,  or  from  such  Kh«I  irritation  that  a  slight  injury  would  bring  it  into 
I     activity.     Even  such  injury  is  not  necessary'  to  provoke  this  strumous  or 
tidx'n.'ular  caries,  it  ofVcn  arising  from   no  apprceiabh'  cause.     A  |K'culiar 
feature  of  this  caries  is  its  limitation  to  spongy  iione-tissue,  it  rarely  affect- 
ing the  transverse,  articular,  or  spinous  pnx't-sses  (iriinarily.     (Fig.  2.) 
^^      Again,  this  degenerativ<'  pro<v.ss  a.ssumes  ditlerent  dcgrei's  of  intensity, 
^^■MOg  in  some  cases  sujicrficial,  involving  only  a  portion  of  the  anterior  sur- 
^mhM  of  the  vertebra?,  while  in  other  ea.scs  it  not  only  e.\<'avates  the  body 
of  the  verteiine,  but  also  attacks  the  intervertebral  fibro-cartilages  and  the 
adjacent  soft  jwirts,  giving  ris<'  to  alwcess.     (Fig.  3.)     Not  infrequently  tl>e 
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al}8ccss  is  couiiued  withiu  tlie  bone,  the  extidatii>D  becoming  purulent,  the 
graniilatiuu-t issue  breaking  duwn,  the  pus  and  debris  colIe<*ting  into  an 

Fiu.  8. 

Fig.  2. 


Erosion  nf  liimbur  rplne.  popliteal  &t»ceas, 
without  dt'foriuily 
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Fig.  4. 


absoe8s-<avity,  and  (ho  walls  of  tlie  alts<*'.ss  Ix-iiig  itjnjpuHed  ui'  the  iutiamed 
disintegrating  bone  and  lined  l)y  casi-ous  pus. 

It  oftoner  hapjx'us  that  in  rarefSing  oste- 
itis ttie  hone  is  alwirbed  in  siuh  a  manner 
that  an  island  of  ossetiiis  substanee  is  s<|>anited 
from  the  rest  by  a  belt  of  granulatiuu-titwnej 
and  dies,  giving  rise  to  the  mrii'Jt  ueci-f^iea,^ 
l)iit  ii'  it  retains  its  vn.'wular  eunnettion  it] 
forms  a  living  scH|uestruni.  While  the  l>odiG»| 
of  the  vertehrje  arc  lM>ing  al>s«irlK'<l,  itr.Uf>- 
plastic  or  proteetive  osteitis  takes  plaw  about 
the  neural  arches,  being  a  conaervat ivr  action, 
^^  _  preventing  liy  sudden  di.slocation  a  cmnhiuffJ 

^fr^  *>f  the  spinal  eortl.     (Fig.  4.)  ■ 

W  I  A  class  of  cases  were  first  described  by 


Brixlie  in  whicli  no  suppuration  took  plaoe^fl 
and  these  have  at  a  nioiv  recent  jK-riod   been" 
<lcsignate«l  as  dry  «iries,  or  mricM  nicca.    They 
MsritedanKuiBrciinBton-. nmiiinE     are  identical  with  the  8o-t»lled  "osteitis 

pi'o^T"'"""'""  '""''"'  "'"'  '"""     i^'"^"   (Billr«'tl')>  ••»"*•    arc   clinracterized    b; 

the  pix>sencc  of  interstitial  granulation-tissu«l 
growing  throughout  the  Ixine.  Here  the  granulation-tissue  fills  the  Havcp«J 
sian  ranals  and  medullaiy  spaces,  ami  insidiously  catu  ite  way  into  the  bcrD^ 
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In  this  class  of  cmsesi  the  gramilatioii-tisauo  may  undergo  fatty 
degi'neration  and  ra^t-atiou  without  supjmriitioii. 

It  will  be  r«idily  sei'ii  that  the  furt^oing  condition  ditt'ers  widely  from 
the  simple  rarefying  ost^'itis,  or  laries,  the  result  of  injnry,  there  being  in 
llie  latter  no  underlying  v'nv  vl'  the  system.  In  tlii.s  clu-s-s  of  «isi*i  we  have 
first  u  simple  dilatation  of  tlie  i>l<>(>d-vefif4i'l.%  li>ll(AV<x!  by  a  {xiuring  out  of 
liquor  siinguini.s  and  li-iieocytes.  In  many  tii.scs  the  pHHi'ss  stops  at  this 
|i<>int,  and,  the  inHammation  subsiding,  ix-sidutiuu  ttike:;  plaui>,  the  parts 
ivtuming  to  their  normal  contour.  Tiiis  limitwl  f'arics  undonbtwlly  ex- 
plains the  rapid  recovery  of  uiauy  cases  of  so-calleti  spondylitis  lullowing 
traumatism,  and  may  als(j  hupjien  when  Pott's  disi-ase  Ibllows  one  of  the 
exanthemata,  the  psitient.  being  of  soinid  constitution  ;it  the  time. 


SYMPTOMATDl.ticV. 

Before  attempting  to  enter  into  a  complete  descrijition  of  the  symptouLS 
as  met  with  in  the  ditl'ereut  regions  of  the  spine  in  u  case  ol'  I'lHt's  disea.s<.-, 
«jme  general  eonsidemtion  of  the  different  stages  is  of  imp<jrtanc«,  and  of 
tltese  we  will  U'gin  witii  the  stage  of  invasion. 

In  the  vast  majority  of  eases  the  geucnd  health  of  the  patient  has  been 
for  a  greater  or  lesser  timi>  l>elow  tiie  normal  stun<l;ird.  Even  without  any 
tubercular  or  Htriimous  histor}'  or  ap|Haninee  that  is  murkcil,  there  is  a  con- 
dition pn-stMit  best  e.xpressiil  by  tiie  comprehensive  term  itnihiine.  A  child 
sliows  indiiference  to  its  surntundings,  its  nstial  (Mrtijiatioiis  or  enjoyment.s, 
and  presents  a  listless,  dejected  apiwarance.  It  is  easily  tired  and  irritable, 
an<l  apjxars  sick.  The  apftelite,  ]trcvioUs]y  goiwl,  Ik-couh-s  atlected  ;  the 
child  losi*  tlesh,  and  the  skin  aHsiniR^  an  n}>iH"arantr'  very  different  from  the 
clear  look  of  p('rfeet  health.  The  mnscniar  tissm-s  often  be<'<ime  flabby,  and 
the  total  apixflrimci-  of  the  |Kiticnt  indicjites  that  it  is  affivtitl  by  some  in- 

r'dions  |Kitent  malady. 
Here  we  have  the  conditiuti   met  with  in  many  lHine-<liseasi>s,  esixxiially 
Avhcre  die  ej>iphyses  are  prineijKilly  aHectetl,  the  so-ialled  "  ineipient  stage," 
*jr,  aj*  it  has  licen  otherwise  designatisl,  tlie  "  pn'-tulwrenlar"  or  "  vidner- 
■ble"  condition.     This  stage  often  i's<a]K's  detection,  the  symptoms  rarelv 
bein^  oonueeted  with   the  di.si-asc,  and  their   importanije  l)eing   frt^picntly 
i>verhMjked.     The.s<'  i-ymptoms  indicate  tlie  existence  of  a  fx'riiKl,  and  their 
•orrec^t  interpretation  at  this  time  isof  llic  ntmojit  importance  as  regards  the 
dtiniate  tvsiilt  of  the  ease,  tliis  Ix-ing  the  most  favorable  time  to  avert  an 
jBci'ejLsc  of  inHamniation  and  [irevent  deformity. 

Il  Stage  of  Pais. — Sutrce-ditig  the  rather  general  disturbance  just  de- 
Icrilx'd,  we  conu*  to  a  pi-riod  the  most  im|]ortant  symptom  of  which  is  {»ain. 
|*he  pain  of  Pott's  disease  varies  greatly  in  character  and  extent,  and  its 
iocation  is  always  dependent  on  tlie  site  of  the  iiiHannnation. 
I  It  will  Ih'  well  in  this  connection  to  say  a  fL-w  wonls  regarding  the 
■Mnmonly-aeeepteil  idea  that  the  pain  of  caries  of  the  spine  is  always  to  Ix' 
bund  jxjsteritjriy  l(Midtzcd  at  the  seat  of  tlie  disease  as  manifest(xl  by  the  de- 
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fomiity.  Mucli  ini|K)rtaii(H'  in  making  au  fxaruiiiation  of  the  spiue  has  Urn 
attached  to  the  rew^tgnitioti  of  this  Iwttl  [wiin,  by  meane  of  hot  s|)ODgtsaiHi 
other  siibstaiie-cs  [vassi-d  along  tlie  spinal  coUinui.  Notliing  coiiKl  l>f  more 
fallacious,  exjKTieniv  siiowing  that  the  pain  of  Pott's  disease  is  rt-fernJ  to 
the  posterior  portion  of  the  spine  only  iu  verj'  rare  instances. 

The  \ysM\\  of  Pott's  disease  is,  as  a  rule,  sul)a<nite,  varying  greatlv  In 
chanieter  and  in  degree,  in  tntiny  eases  being  intermittent,  at  other  tinio 
being  destdbed  as  lancinating  and  intense.  There  is  a  marked  relatiun  1«- 
hvecn  the  rapidity  an<l  extent  of  the  inflammation  and  the  amonnt  of  jiaiii. 
Its  location  may  be  tersely  statetl  as  following  the  general  law  that  jKio 
which  is  the  result  of  nerve-irritation  is  reflected  to  its  jK'riphcrj'.  Tims,  it 
is  oIUmi  lound  below  the  sctit  of  the  disease  and  anti-riorly  {(/a^ralffUi),  but 
rarely  above  it,  the  exception  o<'<nrriiig  in  some  cas<'s  of  cervical  caries.  .\» 
a  rule,  the  [)ain  is  worse  in  the  earlier  stages  and  at  night,  and  is  aggravated 
by  motion  and  position.  Cases  have  been  rtiin-ded,  however,  where  |iain 
has  been  enlin-ly  absent  through  the  whole  course  of  thedis«'ase. 

Stage  of  Muscular  Rigidity. — W'r  ne.\t  meet  with  a  condition  of  liic 
niU8<'les  which  is  of  importance  iu  l»otli  disignosis  and  prognoeis.     This  isa 
state  of  spasm  or  rigidity,  ami   is  snpposiMl  to  be  due  to  reflex   irritation  of 
the  nerves  snpjilying  the  diseased  bone.    Its  |»res<'uce  is  rcganlc«l  as  [atlmj!- 
ncjnionic  of  osteitis.     Here,  as  in  all  the  large  articulations,  whore  the  ou)- 
tlition  of  the  nniscles  is  constantly  fbmid  associatetl  with  joint-cliseaso.  itc 
fiinction  wouUl  .seem  tfi  be  an  attempt  to  niol>ilize  the  [uirt,  and  is  nature's 
effort  to  bring  about  this  cud.     It  is  an  early  sign,  sometimes  ap|x<nnng 
even  Iwforc  pain  is  ctmiplaincd  <)f,  and  continues  to  a  very  late  stage  of  thp 
disease.     This  constitutes  at  times  the  only  available  symjitom,  and  is  at  all 
times  of  the  great<'st  ]Hwtic:d  ini|Hirtauce  in  diagnosis  when  pi-ojK'rly  inter- 
preted.    It  is  not  to  be  (-(mfounded  with  the  bony  rigidity  found  at  a  lai 
pcri<Kt  i>f  the  nuiladv,  the  result  of  jKirtial  or  complete  ankylosis.     Th 
reflex  miis<'ular  siHisni  is  iniii[ue  in  charactei-,  aM<l   iis  stu<ly  in  eouneoti" 
with  chronii'  bone-<lisease  shows  ))tvu!iaritics  not  foinid  in  other  oonditioi 
It  is  an  unyielding  tetanoid  spasm,  pn-scnt  day  and  night,  l)eing,  so  to  sjHaki 
forever  on  guanl  to  prev<'nt  any  injury-  to  the  disea-sj^l  part.     It  yields  onl 
to  complete  anaesthesia,  onlinaiy  doses  of  opium  or  chloral  not  affeetiuft  i 
.Vccomjwnving  this  spastic  condition   of  the  muscles,  the  result  nf  n«TV 
irritation,  we  also  have  a  sjwific  atrophy,  reflex  in  chanieter.  and  notitT-abI 
at  times  in  Pott's  disease  when'  tiie  muscles  are  well  dcveloj)ctl,  esixjciall; 
in  the  erector  spina-  group,  and  progressing  in  dirtx-t  ratio  as  the  di 
advances.     This  syni|itom  is  not  always  so  ««sy  to  determine  in  Pott's  di 
case  as  in  other  articulations,  hnytetl  more  spe^'itically,  but  is  nndriubt<>dl 
always  present. 

Stage  of  Deformity. — .Vltliougb,  rationally  con8idere<l,  the  detiirmi 
of  spondylitis  takes  phu-e  at  a  later  i>eri<Kl  tiian  the  stages  alreadN  mt 
tioned,  it  is  by  no  means  imiisnal,  especially  in  public  practice,  for  it  to  be  li 
first  symptom  of  sufficient  im|Mirtanoe  to  attract  the  attention  of  tlie  ]a 
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or  friends  to  the  patient,  or  deemed  worthy  of  the  care  of  the  surgeon. 
This  projection  backward  of  one  or  mure  spinous  processes  is  idcntif-sii  witli 
that  period  already  inenfionHl  when  !?jM'aking  of  patholog;)',  whore  tlierc  is 
a  breaking  down  of  the  vertebral  botlios  forming  the  anterior  support  of 
the  spine.  The  sniK-rincnmUcnt  wcigiit  falliuij  on  tiie  w(iikcn('<l  siijiport 
increases  the  projection,  causes  abnormal  prc-ssure  on  the  carious  and  weak- 
ened vertebrsB  in  their  changed  direction,  and  alters  the  normal  curves  of 
the  spinal  column.  Whore  the  carious  prrtcess  is  rapid  and  extensive,  the 
amount  of  deformity  will  he  proportiouatoly  large,  and  sliaq*  or  gradual 
acconling  to  the  amount  of  disease  piTscnt.  Where  the  long  gradual  curve 
is  present,  it  allows  a  large  area  of  iuflamniation,  but  not  necessarily  a  rapid 
one.  On  the  contrary,  where  only  one  or  two  vertebnc  are  involved  in  the 
carious  pnx-ess,  ihe  deformity  is  sharper  and  well  (h;linc<l.  In  the  cervical 
and  lumbar  regions  determination  of  the  amount  of  diwase  by  the  apyn'ar- 
ance  of  the  deformity  is  entin>ly  unreliable,  the  deformity  in  these  situa- 
tions, owing  to  the  anatomical  position  and  eonstruetiou  of  the  vertebrae, 
rarely  attaining  the  proportions  foun<l  espx-ially  in  the  mld-4loi-Ral  spine. 
By  some  authors  it  is  held  that  the  shape  of  the  curvature  establishes  the 
suppurative  or  non-8U]>pnrativ-e  cluiractcr  of  the  lesitm.  Tints,  it  has  Ixx-n 
maintained  that  rarifJi  itwra  fitHpiently  involves  a  nunilxr  of  the  vertebne 
primarily,  the  resulting  projection  partaking  more  of  the  character  of  a  true 
curvature,  while  but  few  vertebrsc  or  only  a  single  one  are  involvetl  in  the 
acute  suppurative  variety,  giving  rise  to  the  sharp,  angular  fleformity. 

Stage  of  Abscess. — Among  the  most  eoninion  of  the  consequences  of 
caries  of  the  spine  is  the  formation  of  al)sccsses,  which  during  their  forma- 
tion and  course  give  rise  to  important  symptoms.     While  these,  as  a  rule, 
are  more  frequently  met  with  in  the  later  peritxls  of  the  disease,  the  jiatient 
18  at  no  time  exempt  from  them,  and  they  may  o<'cur  at  the  earliest  time, 
even  before  deformity  is  visible.     Again,  some  eases  run  their  entire  course 
without  the  ap]iearance  of  an  abscess,  while  in  other  oa.ses  abscesses  have 
been  detected,  which  have  disappeared  without  oj>eiiing  or  giving  rise  to 
any  marked  disturbance.    These  collections  of  pus,  coming  from  the  carious 
foci,  follow  the  general   rule  of  the  least  resistance,  and  in  their  passage 
important  parts  and  organs  are  protected  by  the  fascise.     It  may  be  stated 
that  they  n])en  at  some  distance  from  the  point  of  origin,  and  at^ording  to 
the  site  of  the  lesion.     The  most  common  situation   for  the   formation  of 
■bese  abscesses  may  be  broadly  stated  to  l)e  found  in  connection  with  caries 
of  the  dorso-lumlmr  region.     The  dorsal  absct>3scs  find  their  way  l>eiieafh 
tlie  ligamentum   airnatum   into  the  sheath   of  the  psoas  muscle,  and  are 
■jbided  by  the  attachment  of  the  sheath  of  this  muscle  under  Ponjiart^s 
ligament  and  into  .Scjirpa's  triangle,  where  tlir-y  most  n>mmoi)ly  oj)en  and 
discharge  their  contents.    Caries  of  the  lower  limibar  spine  gives  rise  to  the 
B>-calIed  lumbar  or  gluteal  abs<'cs.s.    This  has  its  normal  outlet  through  the 
Hreat  sacro-sciatic  notch,  and  most  often  points  at  the  lower  border  of  the 
H^uteus  raaximus.     Sometimes  these  lumbar  abscesses  appear  posteriorly, 
H       Vol.  III.— 60 
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having  perforated  the  quadriceps  lumborum,  and  make  tlieir  appearanoc  ut 
or  aljoiit  tlie  seat  of  disease.  In  caries  of  tlie  iipj)er  or  eervico-  dorsal  vcr- 
tehne  aiiscesses  pass  iu  front  of  or  beiiiud  tlie  sterno-niastoid,  or  into  the 
posterior  wall  of  the  pharynx,  where  they  are  known  as  retro-phar}ng«l 
abaoeasea.  Again,  they  nwy  be  foiiiul  in  the  tht>rax,  forming  a  nKKliiistinal 
abscess,  and  discharge  into  the  tracbea,  bronchi,  or  oesophagus,  or  at  *»mo 
external  point. 

Wliile  we  have,  for  the  cMinvenience  of  the  reader,  given  tlie  nsnal  cwirsD 
pursiietl  by  these  spinal  absoosses,  it  is  not  to  be  undcrst<KKl  that  tliev  all 
follow  these  niethwliml  directions.  Indeed,  their  course  is  snbjeet  to  tlw 
greatest  vagaries.  Thus,  we  have  records  of  cases  where  the  alwccsses 
opened  at  various  :»bnurnial  pasitiuus, — in  the  mouth,  lungs,  bronchi,  stom- 
ach, intestines,  b!a<kl(T,  and  rcctiitn,  or  in  external  parts  remote  fruni  liit; 
site  of  formation.  A  remarkable  circumstance  in  connection  with  the  course 
of  abscesses  ciHuiecttKl  witb  spinal  mries  is  the  very  rare  occurrence  of  a  faliil 
termiuation  dirwily  traivablc  to  them.  We  have,  however,  already  ciKikcn 
of  the  pnitection  affonled  to  important  adjacent  jiarts  and  organs  by  the 
fascia;  along  wbirb  the  abs<'ess  jklsscs. 

As  a  rule,  not  niucli  distnrliaucc  of  a  general  nature  is  experienced  during 
the  development  and  course  of  an  abscess.  Tbe  patient  may  have  an  ei- 
aeerbation  of  evening  temjx-ratnre,  with  slight  cliilliuess  and  ))ers]>iration. 
Pain  is  slightly  increase*!,  the  latter  I'ea.siiTg,  however,  as  the  pus  reaches  au 
external  situation,  or  where  inflammation  does  not  occur  in  the  sac  itself. 
The  abscess  may,  however,  occasion  much  local  disturljancc,  according  to  its 
location  and  size.  In  retropharyngeal  abscess  dysphagia  and  suffocative 
attacks  may  be  experienced,  and  when  it  oj»ens  into  the  bronchi  llicre  is 
an  expectoration  of  pus,  attended  by  extreme  dyspnoea  and  collapse.  All 
the  rejwrted  cases  of  rupture  into  the  p'ritonenm  and  large  blo<Kl-VfSS<'U 
have  terminatwl  fatally.  Absc^eases  may  remain  .stationary  for  a  long  tirae, 
and,  C9j:iecially  iu  children,  give  rise  to  very  little  disttubance  of  function  or 
of  the  general  licaltli.  Occasionally  they  are,  imder  careful  nie«lianioJ 
treatment,  absorbet] ;  but,  as  a  rule,  thej-  steadily  increase  in  size  and  finally 
nipture. 

Stage  of  Paraplegria. — It  so  often  h!ipi)ens  in  disease  of  the  lower 
oerviral  nn<l  tipfier  dorsal  region  that  we  nitH't  witb  parapli^ia  of  tbe  lower 
extremities  that,  wliile  it  cannttt  perhaps  be  eonsidere<l  as  strictly  a  diHlinct 
stage  of  Pott's  disease,  it  is  still  of  sufficient  imp*jrttince  to  demand  scfarate 
description.  This  paraplegia,  which  genciidly  involves  only  the  motor 
functions  of  the  t^inl,  has  been  usually  lx-lieve<l  to  be  the  result  of  a  com' 
preseion-myelitis,  and,  while  pathologically  partaking  rather  of  tbe  chai 
teristics  of  a  |wcbymeningitis  or  meiiingo-myelitis,  gives  rise  to  such  s_vni|^- 
toms  as  would  oiilinarily  result  from  a  myelitis  due  to  pressure,  either  from 
inflammatory  products  or  abscess.  Its  onset  is  marked  by  a  gradual  diroiua 
tion  iu  the  strength  of  the  parts  affecte<l,  until  eventually  there  is  compl 
loss  of  power,  but  usually  little  disturbance  of  sensation.     All  tlie  rctlcxi 
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in  a  good  liglit,  and  the  surgeon,  standing  at  his  back,  observes  any  in- 
equalities of  tiie  spinous  processes,  or  any  deviation  from  the  normal  con- 
tour of  the  spinal  cohinin.     In  this  way  any  marked  irregularity  will  be 
at  once   manifest.     Spinal   flexibility  should   next   receive   attention.    In 
onler  to  have  a  correct  jjerception  of  the  spinal  rigidity  due  to  reflex  must- 
cular  spa^m,  it  is  neeessjirA-  tliat  a  knowledge  of  the  normal  mobility  of  the 
spine  sliould  be  obtained,  and  this  is  tested  best  by  the  "  Adams  methixl," 
as  ft»llow9.     The  patient,  standing  erect,  with  arms  at  the  side,  should  he 
diifctctl  to  tfiueh  the  toes  with  the  points  of  the  fingers,  the  h'wl  Iring 
thrown  forward  on  the  chest.     If  the  spine  lie  normal,  no  diftieulty  will  1» 
exj)erienced  in  performing  this  simple  mananivre ;    should  there  be  anv 
rigidity,  the  movement  will  lie  chccketl  at  a  certain  point.     The  same  test 
may  ]iRK'tirally  be  a|)plied  to  young  children  unable  to  stand,  by  plnnng 
tlu'tn  prune  on  a  hard  couch,  the  surgeon  gr.Tspiug  the  heels  and  elevating 
the  whole  lower  segment  of  the  body.     If  the  spine  be  normal,  it  will  lie 
surprising  to  those  who  never  have  used  this  test,  to  see  what  an  animint 
of  in<»biiity  can  be  ol>taine(l  in  this  manner.     As  the  thiglis  a-s-end,  tli« 
spine  bends,  in  some  cases  enough  to  allow  the  heels  to  approach  the  occiput. 
This  mofitin  would  be  elieckcxl  at  some  jioitit  of  the  normal  an-  were  dis- 
ease present,  and  the  spine  assume  such  rigidity  that  the  bac-k  would  rise  as 
a  whole.    Lateral  niobilitj',  whicli  in  the  normal  spine  is  considerable  in  ex- 
tent, and  of  great  value  in  diagnosis,  is  affected  in  a  similar  manner  by  tlio 
presence  of  disease.      Taken  <in  a  whole,  npinal  rigidity  in  Ihr  moid  constant 
nn'l  vihiahlc  symjdom  wr.  possess  for  diagnosis,  and,  in  conjunction  with  jiain 
and  attitude,  often  enables  us  to  diagnosticate  serious  spinal  caries  long 
before  the  n])praranr'e  of  deformity. 

With  these  few  preliminary  i-emarks,  we  will  proceed  to  the  study  of 
regional  diagnosis  in  Pott's  disease. 

Cervical  Carirs. — ^The  different  regions  of  the  spine  affivte*!  with 
caries  arc  chara<'tcrized  by  widely-<liffering  symptom*,  depending  n|K)n  the 
mobility,  nervous  supply,  and  ct>nstrnction  of  the  vertebra;  forming  the  dif- 
ferent segments.     In  the  cervical  region  we  most  often  have  disease  iit  the 
third,  fourth,  and  fifth  vertebrae,  and  the  muscular  expression  of  disi-ase  til    _ 
this  point  is  quite  chanu^teristic.     The  patients  hold  the  head  rigidly  in  a  I 
position   cither  of  flexion   or  extension,   greater  or   less  according  to  the 
amount  of  the  disease.     (Plate  I.)     On  attempting  to  move  the  head,  the 
surgeon  is  resi.sted  by  markc<l  reflex  spasm  in  the  direction  either  of  flexion 
or  extension,  yet  mobility  in  rotation  will  be  found  free.    Herein  lies  a  \-alun- 
blc  diagnostic  point  in  ditiiprentiating  disease  of  the  lower  cervical  from  dis- 
ease of  the  tw(i  upper  cervical  vcrtebrjp,  as  nitation  is  in  ihc  latter  markedly 
and  invariably  resisted.     Pain  is  referred  to  the  jmrts  immetliatcly  beloW  I 
the  <liseasetl  aita.     Pains  radiating  down  the  arms  and  in  some  cases  to  the  , 
sides  of  the  neck,  and  even  lo  the  superior  parts  of  tlie  thorax,  arc  mortl 
often  complained  of,  the  pains  following  the  general  rule  and  finding  their] 
expression  at  the  jieriphery  of  the  nerves.     Jars  and  concussions  are  bndljri 
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abscess  is  coufiuod  within  the  bone,  tlie  exudation  becoming  purulent, 
grauulatiou-tissue  Itreakiug  down,  the  pus  and  debris  coUectiug  iato 

Fio.  8. 
FiQ.  2. 


Fio.  4. 


Kroston  of  lumbar  i>plne,  popliteal  abwsa, 

without  ilc'funulty 


Cbarscteristic  "hnnrhbAck"  defbrmitr. 


abscess-eavity,  and  the  walls  of  tiie  abscess  lieiiij:  <'<)in)M)s«tl  of  the  inflam^^  **« 
disint(^ratiiig  lx)nc  and  lined  by  easeouH  pus.  ^W 

It  i>fteiier  htip|X'n.s  tiiat  in  nin'fying  •ist^*-^^^' 
itis  the  liijiu'  i.s  absiirbed  in  sneli  a  mann^^  *^ 
that  an  i.sluiul  of  osseous  sulwtauee  is  separate*^^^* 
(Vo/n  the  rest  by  a  belt  of  gmuiilution-tisjii*  *"*' 
and  dies,  giving  rise  to  the  mrien  ii«r»-(rf(f»t-~ 
but   if  it   retains   its  vascular   eonnittion   i 
foims  a  living  setjuestnim.     NN'hile  the  bodic 
(if  (he  vertebi-n?  are   Ix'iug    absorixxl, 
pliistic  or  })rote<-tive  osteitis  takes  plaiv  abou   ^»nt 
(he  neural  arches,  being  a  conservative  aetioc^K^  «n, 
preventiiiir  bv  sudden  tlislcK-ation  a  crushiici-^s^? 
of  the  spinal  coiil.     (I'^ig-  -t.) 

A  class  of  cases  were  first  descriM  ^^yr 
Brodie  in  which  no  stippiinition  took  pU*-^ 
and  these  have  at  a  tnoi-e  rwriit  [leriod  li»-^*'n 
desigiHited  as  dry  eariee,  or  cttritu  Weim.    T***?' 
are  identiitd  with  the  so-ialhtl  "osteitis  C>"'- 
gosa"    (Hi  11  roth),  and   an'   characteriBed      "^ 
tlie  presence  of  interstitial  granulaiion-ti  «***' 
growing  throughout  the  Imhic.     Here  the  granulation-tissue  fills  the  Ha  "'^^ ' 
eiao  (Anals  and  medullary  spatvs,  and  insidiously  eats  its  way  into  the  l^^*  • 
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at  times  is  difficult  to  distinguish  from  the  paraplegia  of  Pott's  disease. 

It  is,  as  a  rule,  sutlden,  differing  from  the  gradual   Ums  of  jx>wer  found  iu 

the  course  of  a  spuiulylitis,  is   more  oi\en   unilateral  or  confined  to  one 

extremity,  and  frequently  dit^jipears  as  suddenly  as  it  came. 

^k       Dorsal  Caries. — Tlie  attitude  of  a  patient  suflcring  with  caries  of  the 

^^upper  dorsal  region  suggests  the  attempt  of  one  endeavoring  to  balance  the 

Lead  on  the  shoulders.    (Fig.  -J.)    The 
^^■chin  is  elevated,  the   spinal   columu  '^°-  ^■ 

Lelow  tliescatof  diseiuse  is  st Rifghtcuetl, 
and  at  times  curved  forward  :iiul  held 
rigidly,  and  the  gait  and  carriage  of 
the  patient  ait  those  of  extreme  a\i- 
prelieusion.  \\'heu  the  bouy  deform- 
ity is  large,  the  head  sinks  bctweed 
the  elevated  shoulders,  giving  a  char- 
acteristic ''  turtle-hi«d"  appeurauce. 
Pain  in  disease  of  this  region  is  re- 
ferred to  the  cliest  and  sides,  aud 
often  there  is  disturhauce  of  the  rcspi- 
ratoiT  function,  as  niimilesttd  by  a 
jjeculiar  "  grunting,"  at  times  accom- 
panied by  cough,  dyspiuca,  and  par- 
tial cyanosis.  InlcrferoiKt^  of  motion 
at  this  portion  is  detected  with  some 
diffi<tilty,  owing  to  the  fact  that  nor- 
mally here  is  the  most  rigid  and  un- 
yielding j)ortionof  the  spinal  column. 
This,  however,  is  sufficiently  well 
marked  and  appreciated,  csjxM'ially 
when  the  other  syniptonis  present  niv 
taken  into  considemtiou.  Paraplegia  is  most  often  found  in  connection  with 
disease  of  the  n}>per  dorsal  spine,  and  afftn'ts  chiefly  the  lower  e."<tremities. 
Reference  to  this  has  alixudy  Imh-u  made,  under  the  head  of  Symptomatology. 
Mid-dorsal  disease  gives  rise  to  the  typical  "  hunchi  ack,"  the  most  per- 
sistent deformity  faking  place  in  this  region.  The  progressive  character 
of  the  lesion  is  due  to  sevemt  reasons.  It  is  in  fliis  lot-ality,  csjwcially  the 
^bu()erior  dorsal,  that  we  contend  with  the  constant  traumatism  of  respira- 
tion, and,  having  a  fixcxl  pmjection  iti  tfic  middle  of  a  flexildc  column,  the 
application  of  projxT  sup|Kji-ts  iKK'omes  a  matter  of  gnat  difficulty.  The 
attitude  assume*!  by  paticnta  with  disease  iu  this  region  is  an  exaggeration 
of  the  one  dcscril>«l  under  dis<ase  of  the  ui)|>cr  dorsal  spine.  A  markwl 
rigidity  in  sttwping  or  lifting  articles  from  the  floor  is  noticed.  The  jiatient 
in  ]>erforming  these  movements  lowers  the  body  as  a  whole,  lx>nding  his 
^Htticcs  and  hips,  and  gradually  approaches  the  article  he  wishes  to  raise, 
^Heeuming  the  upright  {xisition  with  infinite  uire,  never  allowing  the  spine  to 
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fbmiity.  Miicli  iniixirtaiKi'  in  iiiakiiiji;  an  <xaniir)atii>n  of  tlio  spine  has  bccE__^ 
attat'htHl  tu  thf  nrugnitictn  ut'  tliis  Iwnl  jwiin,  by  meaus  of  hot  sponges  aiic:^~ 
other  Bubstaiices  {tasged  along  the  spinal  eohimn.  Nothing  could  l)c  oior^^ 
fullacioiis,  exjH^riiMKr  showing  fliat  the  jwiin  of  Pott's  disease  is  referred  t—  _ 
the  posterior  jwtrtion  of  the  spine  only  in  very  rare  instances. 

The  pain  of  Pott's  disease  is,  as  a  rule,  sulmc-ute,  varying  greatly  i 
eharaeter  and  in  degrw,  in  many  eases  lieing  intermittent,  at  other  tiniu 
being  described  as  lancinating  aird  intense.     There  is  a  marked  relation  I* 
tween  the  rapidity  and  extent  of  the  intluiiiiuation  and  the  amount  of  yai^ 
Its  location  may  be  tersely  statetl  as  following  the  general  law  that  \y& 
which  is  the  result  of  nervc-irrilation  is  iTtlected  to  its  periphery.     Tlitis, 
is  often  found  Ix^low  the  st«t  ol'  the  dis<".Lse  and  anteriorly  ((/a/dralffia),  b-- 
nirely  above  it,  the  exception  ot^i'urring  in  some  cases  of  cer\'ical  earieii. 
!i  rule,  tlie  jmin  is  worsi!  in  the  rarlier  stages  and  at  night,  and  is  aggravat- 
by  motion  and  position.     Castas  have  liwii  reeortletl,  Ixjwever,  where  ju 
has  been  entirely  absiMit  through  the  whole  e<Mir8e  of  the<Iisease. 

Stage  of  Muscular  Rigidity. — \Vc  next  meet  with  a  condition  of  t 
muscles  which  is  of  im|)ortance  in  ImUIi  diagnosis  and  prognosis.  This  it 
state  of  spasm  or  rigidity,  and  is  .Bupposwl  to  be  due  to  reflex  irritation  ' 
the  nerves  supplying  the  disea.sc<l  Inhic.  Its  presence  is  regardetl  as  patina^ 
nonionie  of  osteitis.  Ileiv,  as  in  nil  tin:  large  aiticulations,  where  the  ivm 
dition  of  the  inu.«cles  is  eoustanlly  fiiuiid  assiK-iat<'«l  with  joint-<lisease,  i 
function  would  seem  to  be  atr  attempt  to  inobilisw  the  part,  and  is  nature^^fl 
effort  to  l)ring  about  this  end.  It  is  an  curly  sign,  sometimes  ap]>earii^f^ 
even  before  jwin  is  complained  of,  and  eontiiuies  to  a  very  late  stage  of  lit  -^ 
disease.  This  constitutes  at  times  the  only  available  symptom,  and  is  at  s^>^l 
times  of  the  greatest  practical  iiiqtortaiice  in  diagnosis  when  |)ro|K'.rly  int'-r*^ 
pret<tl.  It  is  not  to  lie  eonfouiKle<l  with  the  bony  rigidity  found  at  a  l;ic^  -» 
])eriod  of  the  malady,  the  n'.sult  of  jwrtial  or  complete  ankylosis.  Tlii^  -* 
rcflex  muscular  sjMism  is  unique  iu  cliaracter,  and  its  study  in  connw<iti  ^  ' 
with  chninie  bonc-^liscjise  shows  pi'<-ultarities  not  found  in  other  oonditinn  .^oi 
It  is  an  uuviclding  tetanoid  spasm,  present  day  and  night,  Iwing,  so  to  sjnn^ — ^ 
forever  on  guarrl  to  prevent  atiy  injuiy  to  the  dise8«se<l  |>art.  It  yielde  oiiF"'^B 
to  eomjtlete  aniesthesia,  ortlinarv  iloses  of  opium  or  chlorid  not  afft'ctiiifr  tP 
.\cc<jmjtaaying  this  s|>astie  condition  of  the  muscli's,  the  result  of  iicrv^^  v- 
irritation,  we  also  have  a  specific  atrophy,  reflex  in  character,  and  ntitiitnk" 
at  times  in  Pott's  diseji.se  where  the  miis<'les  are  well  develoj>e<l,  csiKi'iaTS  1 
in  the  erector  s]»inie  group,  and  jimgressing  in  dirt-ct  ratio  us  the  dis*-! 
advances.  This  symptom  is  not  always  st)  easy  to  determine  in  Pott's  *^ ' 
r-ase  as  in  other  articulations,  liN^ted  more  specifically,  but  is  undonbt#<*l 
always  present. 

Stage  of  Deformity. — Although,  rationally  considered,  the  defort***  ^ 
of  .s])ondylitis  taki^s  platx?  at  a  later  jK-riinl  than  the  stages  already  tK^'^J 
tioncd,  it  is  by  no  means  unusual,  esiK-cially  in  public  pnicticc,  for  it  to  be  *^t 
first  symptom  of  suHicient  im()oituiice  to  attract  the  attention  of  tlie  pgr^^^ 
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friends  to  the  patient,  or  deemed  worthy  of  the  care  of  the  surgeon. 
This  projection  backward  of  one  nr  mon'  spinous  jirocosses  is  identif.il  with 
^sst  jicriod  already  mentioned  when  speai<ing  of  jMXthology,  where  there  is 
^   breaking  down  of  the  vertebral  bodies  forming  the  anterior  support  of 
•<-J^«?  ^inc.     The  sujwrinenmbent  weight  fsilling  on  the  weakene<l  snjtport 
M  tiorcases  tlie  proje«4ion,  causes  abnormal  pressure  on  tiie  carious  and  weak- 
ened vertebra;  in  their  changed  direction,  and  altere  the  normal  curves  of 
^he  spinal  column.     Where  the  carious  process  is  rapid  and  extensive,  the 
SftXTmount  of  deformity  will   he  proportionately  large,  and  sharp  or  gradual 
^K^^OKjrding  to  the  amnunt  of  <lisca.se  jjrescnt.     Where  the  long  gradual  curve 
i^   present,  it  shows  a  large  area  of  inflammation,  but  not  necessarily  a  rapid 
one.     On  the  ciintnirv,  wfiere  only  one  or  two  vertebrffi  are  involved  in  the 
c-3irious  pnK'css,  the  rleformity  is  sharjwr  and  well  defined.     In  the  oervical 
k-xicl  lumlwr  regions  determination  of  the  amount  of  disease  by  tlie  appear- 
».¥»c«  of  the  deformity  is  entin'ly  unreliable,  the  deformity  in  these  situa- 
tions, owing  to  the  anatomical  position  and  construetiou  of  the  vertebne, 
"^irely  attaining  the  pro{M»rtions  found  especially  in  the  mid-dorsal  spine. 
Sly  some  authors  it  is  held  tliat  the  shaiie  of  the  curvature  establislies  the 
•ippurative  or  non-snppurative  character  of  the  lesion.      Thus,  it  has  Ix^'u 
oaintained  that  c(irir«  mrca  fre<iuently  involves  a  number  of  the  vertebrte 

timarily,  the  resulting  projection  partaking  more  of  the  character  of  a  true 
rvature,  while  but  few  vertebne  or  only  a  single  one  are  involved  in  the 
feute  suppurative  variety,  giving  rise  to  the  siiarji,  angular  deformity. 
'     Stagre  of  Abscess. — Among  the  most  common  of  the  c^nisequences  of 
Iries  of  the  spine  is  the  formation  of  absr<'sses,  whieh  during  fheir  forma- 
6n  and  (.xnii-so  give  rise  to  important  syniptonis,     While  these,  as  a  rule, 
te  more  frequently  met  with  in  the  later  periotls  of  the  di.seasc,  the  patient 
at  no  time  exempt  from  them,  and  they  may  mrur  at  t!ie  earliest  time, 
l"en  before  deformity  is  visil>le.     Again,  some  eases  run  their  entire  course 
khout  the  apjiearance  of  an  absees.s,  while  in  other  eases  absjrsses  have 
len  detecti-d,  which  have  disa]ipcarc<l  without  op-ning  or  giving  rise  to 
ly  marke<l  disturbance.    Thi-se  collections  of  pus,  coming  from  the  carious 
ci,  follow  the  genenil  ride  of  the  least  resistance,  and  in  their  pa.ssage 
'portant  parts  an«l  organs  are  ]>rotectetl  by  the  fitscin?.     It  may  be  stated 
*t  they  o|)en  at  some  «listance  from  the  pxint  of  origin,  and  aceonling  to 
S  site  of  the  lesion.     The  most  common  situation   f^n'  the  formation  of 
abscesses  may  l>e  broadly  stated  to  be  foimd  in  connection  with  earies 
16  dorso-lumbar  region.     Tiie  dorsjd  abscesses  find  their  way  iH'neath 
'   ligamentuDi  arcuatum  into  the  sheath  of  the  jisoas  muscle,  and  are 
xled  by  the  attachment  of  the  sheath  of  this  muscle  under  Pou [mart's 
anient  and   into  Scaipa's  triangle,  where  they  most  c<mimonly  ojx-ii  and 
charge  their  contents.    Caries  of  the  lower  lumbar  spine  gives  rise  to  the 
called  lumbar  or  gluteal  abscess.    This  has  its  normal  outlet  through  the 
at  sacro-sciatic  notch,  and  most  often  points  at  the  lower  border  of  the 
tens  maximus.     Sometimes  these  limibar  abscesses  appear  pistcriorly, 
Vol.  111.— Co 
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knowledge  and  experience  of  the  surgeon  will  ofien  be  severely  tested  in 

differentiating  hetwwn  them.     Disease  of  the  lust  lumbar  vertebra  is  oftcu 

mistaken  for  iiip-joint  di.sease,  the  converse  l)eing  also  true. 

Sacro-iliac  disease,  iH'rit\phlitis  and  uophriti.s,  seiatica,   lumbago,  and 

other  diseases  may  also  obscure  the  diagnosis ;  but  space  forbids  a  detuiktl 

account  of  the  sympt<jms  and  methods  usetl  for  differential  diagnfipi;*,  the 

reatler  being  referred  to  the  articles  on  these  subjects  in  other  ^jurtioiis  of 

this  work. 

GENERAL   PROGNOSIS. 

In  general  terms  it  may  be  stated  that  the  prognosis  of  Pott's  diseaw 
dejwnds  largely  on  that  portion  of  the  spinal  column  affected  by  the  carii«. 
Thus,  the  Ix'st  ivsults  of  treatment  are  usiuiliy  obtained  in  the  cervical  and 
lumbar  ix^ions,  at  tinien  lasting  many  years,  although  so-called  acute  vases 
have  been  reportcii.  Much  of  the  success  achieved  in  later  times  in  the 
treatment  of  sjMjudylitis  may  be  ascribed  to  a  more  correct  interpretation  of 
the  symptoms,  to  a  better  knowlwlge  of  the  etiology  and  of  the  mechanics 
of  the  parts,  and,  above  all,  to  a  Ix;tter  adaptation  of  the  various  supports 
used  in  the  treatment  of  the  diseased  areas.  Prognosis  will  always  be 
affecteil  by  the  amount  of  jxTsonal  attention  given  by  the  surgeon,  by  the 
home  rare  of  the  patient,  and  by  the  detail  witl»  whieli  the  mechanical 
treatment  is  carrietl  out.  Duri  ng  the  progress  of  a  case  tlie  symptoms  may 
l>e  held  in  abeyance  for  a  long  time,  and  tlie  inexperienced  surgeon,  judging 
from  tlie  cessation  of  Jjain,  the  iijiijarcnt  arrest  of  deformity,  and  the  non- 
api)earance  of  abscess,  may  remove  the  apparatus,  thinking  his  patient 
cured.  Very  soon,  however,  lie  is  undeceived  ;  the  Byrapt'f)ms  become  more 
a<^ute  in  ehai-ai-ter  and  assume  an  alarming  aspect,  the  jKitient  having  one  of 
the  exacerbations  known  to  every  one  familiar  witli  these  cases.  The  curlier 
the  diagnosis  is  mmle  and  tlie  cliild  phu^xl  under  mechanii-al  treatment  and 
g(X)d  hygienic  conditicjns,  the  better  the  prognosis.  Notwithstanding  tlic 
fact  tliat  the  strumous  or  tubercular  diathesis  usually  nnderlire  the  lesion, 
many  patients  recover,  with  more  or  less  deformity,  and  sometimes  live  to 
advauixxl  age.  The  deformity  when  onre  present  rarely  disappears,  although 
it  may  be  diminished  at  times  by  treatment. 

Abscess  was  formerly  regarded  as  a  symptom  of  the  utmost  gravity  as 
affecting  prognosis,  but  many  patients  recover,  with  strong  though  sharplv- 
deformed  backs,  who  have  had  f)iie  or  more  abscesses.  It  is  an  undoubted 
fact  that  many  abscesses  form  and  entirely  disappear,  proteirtive  treatment 
modifying  their  course  to  a  very  large  extent.  Abscesses  which  su])purate 
and  discharge  by  fistulous  openings  for  a  long  time  are  neoessarily  of  grave 
import  in  making  a  pniguosis,  owing  to  the  ultimate  involvement  of  internal 
organs,  amyloid  degenerations  oftentimes  causing  death  from  Widnev  and 
liver  complications. 

Pani]>I('gia,  while  a  distressing  complication  and  alarming  alike  to  the 
parents  and  tlie  attendants,  is,  as  a  rule,  recovered  from,  often  spontaneonsly, 
although  usually  it  lasts  for  a  long  time.     An  exception  to  this  is  found  ii 
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tlje  jKiralysIa  attending  iipjMjr  cervical  disease,  where  sudden  death  may 
take  j)lac'e  Ironi  crushing  of  the  curt!  or  involvt'nient  of  the  respiratiny 
centre,  or,  again,  where  motion  and  sensation  are  both  involved,  incui-ahle 
paralysis  often  remains.  We  have  discussed  this  complication  at  some 
length  in  a  former  8t>ction. 

Di'ath  iifU'ii  occurs  from  rapture  of  an  alwccss  internally,  from  intercur- 
rent iiirianimatiouH,  such  u-s  pneumonia  and  tubercular  meningitis,  or  from 
exIiaustioD  following  long-eoutinued  discharges.  The  acute  exanthemata 
have  a  deleterious  eH'ift  on  the  progress  of  caries,  and  j)ertussis  is  a  particu- 
larly dangerous  complicration,  esi)ecialiy  iu  disease  of  the  thoracic  vertebrte, 
the  atfection  of  tlie  spine  advancing  rapidly,  the  patient  often  dying  in  a 
paroxysm.  Hemorrhage  from  jXTforation  of  large  blood-vessels,  and  suf- 
focation from  discharge  of  abscesses  into  the  lungs,  have  also  been  reported 
as  complioatious  with  a  fatal  termination. 

TREATMENT. 

The  modern  treatment  of  Pott's  disease  has  attained  a  measure  of  ex- 
oellenoe  attested  iu  a  high  degree  by  the  much  less  frequent  sight  of  those 
distressing  deformihes  which  were  at  one  titne  so  fHinimoii.  Much  of  this 
is  due  to  the  improvwl  means  not  cnily  nf  treatment  but  als<j  of  early  diag- 
nosis, and  to  Ameriwin  surgery  is  largely  due  the  advance  in  this  formerly 
much  neglected  bi-.inch  of  mciliciue.  In  cuminencing  the  treatment  of 
caries  of  the  spine  a  cousidcration  of  the  pathological  state  that  we  have  to 
deal  with  is  of  the  utmost  imijortanw.  It  nuust  be  rememliered  that  tiiere 
exists  iu  this  condition  a  retrograde  rather  than  a  rojiarative  ]>r<Mrss,  one 
which  in  it.^  «iurse  is  entirely  ililferent  from  the  pi-ocess  that  follows  an 
acute  traumatic  lesion.  Instead  of  its  Ijeing  a  question  of  days  or  weeks, 
months  and  sometimes  even  years  are  necessary  to  eifet^t  a  cure. 

There  being  tliis  long-eonttnued  drain  on  the  system,  it  is  obvious 
that  the  care  of  the  general  health  should  i-o^eive  as  much  attention  at  our 
hands  as  the  local  condition,  which  in  most  instances  is  but  the  cx})ressiou 
of  a  general  constitutional  state. 

The  principles  of  treatment  to  Ij€  constantly  held  in  view  should  be 
those  which  aim  at  (1)  improvement  of  the  general  health  and  (2)  proj>er 
rest  to  the  diat^ased  {larts,  which  embraces  the  question  of  correct  mechanit^l 
support. 

Before  mcntifjning  those  remedies  which  have  l)een  found  of  service  as 
general  reconstructive  agents,  we  wuidd  insist,  in  every  case  where  it  is  pos- 
sible, on  the  importance  of  fresh  air  and  sunlight,  tiie  influence  of  which 
has  been  recognized  and  has  largely  aided  in  bringing  about  the  good  results 
of  modern  treatment.  We  have  venturetl  to  speak  of  these  agents  before 
mentioning  the  more  generally  used  medicines,  feeling,  as  we  do,  that  if 
re8trict«H.l  to  a  choice,  we  shouhl  selwt  tliese  hygienic  means  as  against  in- 
[ternal  me<lication.  All  such  mwlicincs  as  tend  to  "  bone-building"  are  of 
value  in  this  distiase,  and  tin;  selection  of  one — whether  it  Iw  eod-liver  oil, 
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the  ron]|x>uud  syrup  of  tlie  hypophosphites,  phosphorus,  or  any  of  tbt 
tonios,  mineral  or  vcffetablo — (Iciwnds  largely  on  the  condition  of  the  indi^ 
vidual  case  and  the  judgment  of  tljc  practitioner.  I 

Under  the  se<x>nd  division  all  those  nieaiiB  which  have  for  tlieir  objaij 
proper  rest  of  the  diseased  parts,  and  which  include  recumliency  and  splints^ 
or  braces,  will  be  considered.  Tlie  question  of  rest  enamntcrs  at  present' 
no  dissent  except  froiu  those  wJiose  experience  and  clinical  u)>|H>rtnnities 
hardly  entitle  tlieni  to  spi-ak  with  aulliority.  On  the  mode  of  giving  proper 
support  there  is  still  mucli  difference  of  opinion. 

The  treatment  by  i-ecuml)cucy  has  had  and  still  has  its  advocates;  ic8 
chief  merit  consists  in  the  fact  that  in  the  recumbent  {xtsition,  whether  prone 
or  supine,  tliere  is  no  sujieriucumbent  weigiit  pressing  ujjon  the  spiue. 
Where  other  means  are  not  at  hand,  it  is  well  that  the  I'ecumbent  |K)sture 
sliould  lie  advised  ;  but  the  utter  failure  of  simple  recumbency  is  easily 
explained  by  the  difficulty  of  ke(;ping  a  patient  in  bed,  in  one  position, 
without  other  means.  It  is  often  neces.>Mirv,  even  with  good  mcrhanical 
support,  tljat  a  patient  should  Ix;  confined  to  bed,  especially  where  exaoerlia- 
tions  occur  or  a  paraplegia  is  in  progress.  Thus  reciunbency  t>eoome8  an  aid 
rather  than  a  mode  of  treatment,  and  in  this  way  has  a  legitimate  plaiv  in  ^ 
our  tlierapcutits  of  Pott's  disease.  The  efftict  of  recumbency  on  the  general  S 
health,  especially  in  strumous  cases,  has  been  variously  estimated.  Many 
believe  tiiat,  by  lessening  the  [Kiin  and  irritation,  the  general  health  has 
improved.  Pcj-sonally  tiie  results  obtained  by  us  with  other  means  have 
been,  as  a  rule,  so  favoral>le  that  we  have  not  had  occasion  to  test  its  merits 
from  this  stand-point. 

Extension  and  suspension  are  modes  of  treatment  which  have  been 
us«I  for  a  long  time,  and  whi<'h  have  recently  been  brought  into  promi- 
nence. The  former  lias  l>een  used  with  advantage  in  cervical  disease,  but 
here  again  the  treatment  by  this  method  nixx^sitatcs  the  recumbent  jtosture, 
and,  unless  under  exivptinnal  eircumHtantvs,  we  prefer  the  use  of  ap|>aratiu 
which  allows  fresh  air  and  sunlight,  while  the  patient  receives  proper  sup- 
port at  the  same  time. 

Suspension  as  a  mode  of  treatment  in  caries  of  the  spine  is  now  gener- 
ally used  simply  to  allow  of  the  application  of  plastic  supports^  As  t 
remedial  agent  it  is  of  no  value  independent  of  support.  The  idea  for 
mcrly  entertaincnl,  that  by  susj>ensio!i  i»athologi«il  curves  could  Ix'  obliter- 
ated, no  longer  prevails,  it  having  l)een  demonstrated  that,  while  the  physio- 
h)gical  curves  may  Ix*  altered  or  even  obliterated,  the  gibbons  curve  does 
not  change  its  character.  Suspension  slionld  always  lie  practised  with  die 
greatest  care,  and  always  under  the  direction  and  in  the  presence  uf  the 
surgeon  or  an  a-ssistnnt. 

Mechanical  Treatment. — The  plan  pursued  in  the  section  on  diag- 
nosis— namely,  the  regional  one — will  l>e  continueil  in  the  consideration  of 
treatment.  No  attempt  will  Iw  made  to  consider  the  numberless  mechanical 
devices  used  in  the  treatment  of  Pott's  disease,  only  those  receiving  atteo- 
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the  application  and  modification  of  steel  braces,  and  of  being  entirely  1»- 
yond  the  control  of  the  patient,  these  are  offset  by  the  disadvantages  already 
mentioned. 

It  is  not  an  easy  thing  to  ap|)ly  a  proper  jacket,  and  it  requires  con- 
siderable exix;rience  to  apply  an  efficient  one,  its  improjjer  ap|)li(«tion  being 
apt  to  do  great  harm.  A  brief  desscription  of  its  motle  of  application  will 
suffice  hern ;  for  a  fuller  account  the  rciwler  is  rcterrcd  to  Dr.  Sayre's  work 
on  "Spinal  Disease  and  Curvature,"  London,  1877. 

8nsj)en8iun  is  obtained  by  sccnritifj  the  )u'a<l  in  a  .sling,  wiiich  is  attarhKl 
to  a  strong  cord  playing  in  a  pulley  and  fastened  to  a  staple  driven  into  a 
firm  place  above  the  latient's  head.  The  patient  having  ])revionsly  had 
a  tiglit-fitting,  seamless  undershirt  applictl,  suspension  is  Ix^un.  The  cord 
attached  to  tlie  pulleys  is  so  pulled  that  the  patient's  heels  arc  raised  from 
the  floor.  Freshly-prepared  plaster,  of  the  l>est  dental  variety,  iiaving 
been  rubbed  into  eross-barred  crinoline  or  other  loose-meshed  cloth,  ami 
rolhtl  into  bandages,  is  then  npi>licd.  These  bandages  should  before  appli- 
cation be  placed  in  water  until  bubbles  cease  to  apjK^ar.  The  }»arts  most 
liable  to  excoriation  are  carefully  paddi-d,  and  over  the  abdomen  a  "  dinner- 
pad"  is  applied,  which  is  afterwards  renifwitl,  in  ivrder  to  ])n'vcnt  t<x)  gi^eat 
pressure.  In  females  tlic  mammie  are  also  padded.  Tlie  bandages  shoold 
be  i)ut  on  smootiily,  and  as  high  as  {wssible,  and  there  should  be  no  tn- 
equalitfes  or  diffcrcuccs  in  thickness  between  the  front  and  the  Ixick  por- 
tion. A  Her  the  plaster  has  hardened,  the  j)atient  is  plaix^l  on  a  smooth 
soft,  surface,  and  all  rough  edges  arc  cut  away,  making  the  sup|>ort  as  com- 
fortable as  possible.  Plastic  supports  of  different  materials  may  Ix?  applied 
without  susjiension. 

Fixative  Apparatus. — Apparatus  of  different  <*on8tructions,  and  repre- 
senting many  princijilcs,  are  in  use ;  but  we  have  j)ersonally  had  8u<'h  ex- 
<x'llcnt  results  from  tiie  autero-posterior  support  as  nKxlified  by  C.  F.  Taylor, 
of  New  York,  that  in  closing  the  account  of  treatment  we  shall  sjietik  of 
this  alone.     (Plate  II.) 

The  antcri()r-pi)sterior  splint  acts  upon  the  principle  of  a  lever,  with  its 
fulcrum  at  tlie  point  of  deformity.  Tlie  apparatus  is  constructed  as  fol- 
lows. Two  uprights  made  of  the  best  annealed  steel,  allowing  of  easy 
bendinij  and  nioditiration  of  shape,  are  connctc*!  above  by  a  transverse  liar, 
giving  attachment  for  the  shoulder-pieces,  and  below  by  a  })elvic  band.  (Fig. 
8.)  At  the  location  of  deformity,  and  where  we  wish  them  to  serve  as  « 
fulcrum,  are  placed  the  pad-plates,  which  extend  for  some  distance  above  fl 
and  below  the  deformity,  and  should  always  be  sufficiently  long  to  in-  ^ 
elude  the  entire  area  of  disease.  These  are  pieces  of  steel  slip;htly  widiT 
than  the  uprights,  and  are  fastened  to  the  uprights  by  hinges  allowing  of 
cjisy  removal  and  mcKlification.  In  some  cases  they  may  be  screwed  to  the 
upright  witliout  hinges.  They  are  padded  with  various  materials,  ground 
cork  being  the  best.  The  uprights  should  be  so  widely  8e]>arated  that  the 
pressure  of  the  pad-plates  will  come  on  the  transverse  proccaees,  and  never  on 
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Tjiyu>r's  MoiiiFirATioN  OF  ruvis's  SpixAi,   AniisTANT.     (Fniiii  Tranmctloni  of '.III'  Aiiifrluaii 
Urtliii|H['<lUi  A^M>clatUiii,  vol.  i..  188V.) 


jc  spastic  sensation,  and  the  tranBitory  »•"»         '•■ 

iou  shoiikl  leave  uo  doubt  as  to  ils  iuit*'f*- 

^  acute  in  cliaraoter,  attcudttl  by  high  lonil*'™' 

siiperfitial  chai-ai-ttr  Iwue  little  room  for  dt'i*^'^    ^ 

islooition  and  fracturt — arc  diagnostinite^l     ^   V 

biniity,  and  the  usual  signs  of  such  injurii''  **  T 

of  the  liody. 

JJ;,)U  is  at  times  exoecdinply  difficult  to  diajriiotiti*'*'*, 

jj,  ami  may  be  encountered  in  all  part-s  of  ilu-  ^ip*  *^ 


n 


lated  condition  pain  ie  the  most  prominent  B\-mut 

iiined  nf  at  the  supposed  scat  of  the  disease,  dilfc 
.,  ,ji  '^,  which  is  generally  refleete<l  to  the  anterior  par*' 
^''^  all  the  characteristics  of  an  intense  hypertpsthesia,  **^ 
,j)))arciitly  gives  rise  to  great  suffering,  such  as  is  foun^^ 
ij)ina]   irritation."     When  attention  is  divertetl,  the  p«ii» 
.i^  (lis!i]>|K>ars  or  a  new  hKality  is  complainetl  of.     There  ie» 
voluntary  efforts  being  made  to  keep  the  spine  quiet,  and  i.^"^ 
^^jfforir  usuiiily  overcomes  the  resistauce  to  motion.     Care  ui 
^^'T^jeiliniatiiig  the  amount  of  motion  present,  our  diagnosi.s  deiH-r 
, "'  I,,  («i  tlie  muscular  expression  at«ompanying  the  discaitc.     W 
rffTjiigof  the  vcrtcbree  occurs  is  immetliately  reduced  by  placing^ 
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terior  brace  which  should  be  carefiilly  followed.  It  slinuld  always  be  pot 
on  iu  the  recumbeut  posture.  Tlie  pn-ssiire  should  be  entirely  e(|uable  over 
the  transvei"se  processes,  as  made  by  tlie  jwd-platcs,  and  the  shoulder-piens 
should  never  press  on  the  shuiildei-s,  it  Ix'ing  well  to  leave  a  small  qw* 
between  the  lower  surface  of  the  shoulder-pieces  and  the  shoulders.  Tlie 
axillary  j>ads  should  run  in  s\ich  a  direction  that  no  constriction  will  rxfiiron 
the  axillary  vessels  and  nerves.  The  brace  shoidd  be  worn  thiy  and  night, 
unless  removed  for  some  special  reason  or  complication,  and  in  no  i-ase 
should  a  patient  with  a  carious  spine  l)c  allowed  to  assume  the  upright  jxsi- 
tion  without  support.  Bathing  should  be  done  by  sponging  the  body,  the 
patient  being  recumbent. 

For  ease  of  application,  for  convenience  of  modification  and  inspection, 
for  comfort  and  ik-auliucss  to  the  wearer,  ami  for  maintaining  the  proper 
pressure,  we  know  of  no  apparatus  which  will  compare  with  the  antero- 
posterior brace.  With  a  little  care  iu  adjusting  the  aj)paratns,  it  is  within 
the  province  of  every  surgeon  to  secure  with  it  the  most  satisfactory 
results. 

MeasuremenU  for  Apparatus. — It  is  important  that  the  surgeon  should 
l)e  fully  equippe<l  not  only  to  monsure  for  his  apparatus,  but  also,  when 
it  is  sunt  to  him  in  crude  form,  to  be  able  to  fit  it  and  modify  it,  so 
nothing  is  left  to  the  instrumeut-maker  but  its  manufacture. 

It  is  measured  for  as  follows.     The  patient  is  placed  on  a  hard  surtace' 
in  the  prane  position.     A  strip  of  flexible  lead  or  block-tin,  which  retai 
its  form,  is  laid  over  the  spinous  processes  from  the  neck  to  the  anal  com- 
missure, and  all  the  inequalities  are  carefully  moulded  witli  tlie  lead.     Tiiis 
is  tlien  phuTil  on  a  steiicil-board  or  ordinary  pasteb<iard,  aud  the  inner  out- 
line tnv'cd  with  great  care.     This  outline  is  then  cut  out  with  scissors,  and 
marks  pliices  on  the  pattern  for  the  position  of  the  pad-plates,  cross-pieces, 
and  shoulder-pieces.     The  pelvic  measurement  is  taken  from  trochanter  to 
trochanter.      The  pattern    serves  a  douiile  purpose,  lieing   the   guide  for 
the  instrument-maker,  and  also  a  record  of  the  deformity  at  the  timi 
of  mcasuR'ment,  and  should  !«  kept  for  future  obser\ation. 

TitE.VTMEXT  OF  Cervical  Caries. — Under  this  head  will  be  included 
the  treatment  of  caries  e.-stending  to  the  seventh  dorsal  vertebra,  as  abov 
this  point  we  have,  in  order  to  get  efficient  support,  to  extend  the  arm  of 
the  lever  superiorly.     This  is  best  done  by  means  of  Taylor's  chin-piece, 
which  is  secured  to  the  uprights  by  means  of  a  "  keeper  and  pivot."    (Fijf. 
10.)     A  modification  of  this  has  lieen  devised  by  Dr.  Shaffer,  in  the  form' 
of  a  l)all-aud-S(x>ket  joint  (Fig.  11),  which  allows  of  motion  in  all  dir« 
tions,  which  can  be  locked  at  any  point,  and  in  which  the  heail  can 
treated  in  the  position  of  deformity,  and  so  held  and  modified  from  ti 
to  time.     It  is  important  that  the  chin-piece  (Fig,  12)  surmounting  thi 
apparatus  should  not  he  tM  large,  and  its  meaaurcmont  represents  onl; 
the  occipito-mental  diameter. 

In  this  region,  it  must  be  remembered,  we  are  dealing  with  a  rigid  pro- 
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[  jection  in  the  middle  of  a  flexible  column.     It  is  thus  not  easy  to  secure 
adequate  support,  especially  in  the  up|«*r  dorsal  region,  and  the  additirm  of 

the  8U{>eriitr  lever  by  means  of  the  eiiin-piecc  is 

LFio.  10.  ^f  grpjjj  importance. 

■  I  In  the  cervical  ivgion  al)ove  the  secoml  dorsal 

I  ■  vertebra,  treatment,  as  a  rule,  is  attended  by  ex- 

■  I  eelleut  results.      It  is  sometimes  necessary  still 

JL^^jJ^  furtlier  to  supplement  our  ehin-piece  by  the  addi- 

^WjJJsB^  ''*^"  "^  occipital  (iprijjiits  (Fig.  10),  which  increase 

^i^^^^fiCi  Fio  11         ^^^^  siipjx)rt.    Traction-force  is  not 

^^JJ||j|^"r  «  attempted  with  the  chin-pieoe,  im- 

3^^^^^^^^^^  IB  mobility  being  the  object  primarilv 
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Spinal  support,  witb  chlti-rest. 
for  trealrouiit  of  upper  donai  and 
cerrlcal  carlea. 
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adaptation  of  cbla- 
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expense  of  a  steel  brace  is  of  moment,  disease  in  this  region  may  be  treated 
by  means  of  a  i>edestal  of  plaster  encircling  the  trunk,  into  which  the  chin- 
piece  with  ball-and-socket  ])ivot  can  lie  iidjiistKl.  The  advantages  of  the 
chin-piece  in  the  treatment  of  disease  of  the  iipiwr  portion  of  the  spine  are 
its  lightness,  firmness,  and  inconspicuous  appearance  as  coni|)ared  with  the 
"jury-mast"  used  in  the  treatment  by  plaster  of  Paris  for  the  .same  afl'eetion. 

Tre.\tme.\t  of  Dors.\l  Di.sease. — Disease  of  the  dorsal  vcrtcbne  ex- 
tending from  the  seventh  to  tlie  twelfth  is  very  common.  The  mechanical 
difficulties  here,  as  well  as  in  the  lumbar  region,  are  much  more  simjile  than 
those  involved  in  the  treatment  of  the  up|M'r  jMirt  of  the  8{yine.  \Ve  have 
here  as  a  firm  basis  for  our  support  the  [iclvis  l)elow,  while  the  thorax  and 
axilla;  afford  excellent  locations  for  securing  fixation.  It  is  in  dorsal  disease 
that  the  l)est  results  are  often  obtainc*],  tnuiniiitism  l»eing  ifcluwd  Ut  ii  mini- 
mum by  the  absence  of  respiratory  and  otiier  niovenu'tits,  wliirli  coiifiict  with 
proper  support  in  the  cei*vico-dorsal  region.  In  this  region  suflicient  lever- 
age can  be  obtaimnl  by  the  use  of  the  antero-jHistcrior  sypjHirt  without  the 
use  of  a  ehiu-piece.  It  is  necessary,  however,  that  the  anterior  support  or 
apron  should  be  firm,  and  it  is  often  beneficial  to  reinforce  this  by  the 
supplementary  means  of  cf.>rsets,  etc. 

Treatmext  of  Limbar  Disease. — Here  the  difficulties  of  treatment 
are  reduced  to  a  minimum  for  the  same  reasons  as  stated  in  sjieaking  of 
pwer  dorsal  caries.  The  results  in  tin's  region  are  usually  good,  exception 
Bmctiraes  taking  place  in  disease  of  the  last  lumbar  vertebra.  At  times, 
Vol.  III. — Jii 
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owing  to  the  form  of  the  deformity,  it  is  difficult  to  prevent  the  apparat 
from  pushing  or  slipping  upward.     This  may  be  prcvente<l   by  attadi 
perineal  straps  to  tlie  apron,  which  |)ass  between  and  are  fastened!  to  buck] 
inscrtetl   in  the  jxilvio  baud.     It  is  esjieeially  in  the  lower   region  of  i 
spine  that  any  apparatus,  whether  of  steel  or  plsister,  providing  proper  fixa- 
tion and  support,  givea  real  and  at  times  instantaneous  relief  to  the  symp- 
toms.    Cai-e  must  be  taken  here,  as  well  as  in  the  other  localities  afflicted 
with  caries,  not  to  remove  the  splint  too  early. 

TREAT.MENT  OF  COMPLICATIONS. — Abscess  and  paraplegia  are  the  t 
most  common  wmiplications  of  caries  of  die  spine.     Of  the  fonuer, 
would  simply  say  that  for  the  surgical  procedures  necessary  for  their  relief 
the  residcr  is  n'ferrcd  to  works  on  surgery.     There  is,  however,  one  point 
to  which  we  wish  to  call  attention.     Clinical  exiHjriencx'  has  taught  orthr>- 
psedic  surgeons  that  the  course,  progress,  and  treatment  of  cold  al>ii<T'!v«s 
connected  with   Pott's  disea.se  are  materially  affected  by  mecham'cral   treat 
ment.     Where  gotxl  sui>port  of  the  diseased  parts  is  given,  we  are  sure  that' 
the  development  of  abscesses  is  less  common,  their  course  is  more  bcm'gn, 
and  in  many  instances  tliey  are  entirely  aljsorbed.    Abscesses  of  this  natura 
should   not  tw  opened  two  early,  and,  when  opened,  it  is  well  to  do  so  in  a 
position  suitable  for  tiiorougji  drainage,  and  under  rigid  antisepsis. 

Paraplegia,  as  has  been  already  stated,  has,  when  caused  by  caries  of  the 
spine,  a  siwntanoous  disposition  to  rec-over.  Its  treatment  is  still  somewhat 
of  a  vexed  question.  Absolute  rest  in  the  recumbent  posture,  with  efficii-Dt 
support,  has  seemed  to  us  to  have  been  of  most  benefit.  The  affection  being 
spastic  in  it.s  nature,  the  result  usually  of  a  direct  irritation  of  the  eoid, 
electricity  in  any  form  would  be  stroiagly  contra-indicated.  Suspensioo 
as  a  means  of  treating  the  paraplegia  of  Pott's  diseaiie  has  not,  up  to  thia 
date,  l>cci)  sufficiently  tried  or  recorded  to  give  any  idea  of  its  status  as  a 
treatment  for  this  form  of  paralysis.  ^ 

III  conclusion,  the  question  of  cessation  of  treatment  is  of  practical  ini>^ 
portaucx?.  With  the  disappearance  of  jMiin  and  the  non-increase  of  deform- 
ity, a.s  evidenced  by  rejK'ated  measurement  and  comparison  of  the  jiattems, 
with  the  di.sapjx'arance  of  reflex  s}Ktsm,  allowing  of  free  motion  alwve  and 
below  the  deformity,  and  lastly  with  the  general  improvement  in  the  condi- 
tion of  the  j>atient,  it  may  be  considered  that  solidification  has  taken  place 
and  tliat  the  carious  process  has  been  arrested.  Relapses  may  occur,  or 
disease  may  appear  in  other  parts  of  tlie  spine,  and  a  careAil  watch  shoulci 
for  a  long  {leriod  of  time  be  kept  on  patients  who  have  been  the  subject* 
of  Pott's  disease. 
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SKRLETnN  nr  CHrLD  ABOITT  FIVE  MnSTHS  OLD,  8U0WINU  TIIE  LaRHS  BIK  OV 
THK  CllAMt'M  AS  OlMI'AMCD  WITH  THK  TlIUKAX  AKD  PKLVIB,  THE  STRAIOtmiB 
AKU  !<MA1.I.  SlZK  0>'  THK  l)ONE»  OF  THE  LlMBn.  ANU  THK  EPIPHYSIAL  CUNDITIOM  OC 
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The  injuries  to  which  the  bones  and  joints  are  liable  in  infancy  and 
childhood  do  not  difTer  essentially  from  those  met  with  in  adult  age.  Yet 
tliey  are  modified  hy  the  condition  of  the  skeleton  in  its  formative  stage, 
and  by  the  circumstances  and  habits  which  belong  to  the  early  period  of 
life.  Hence  they  present  certain  peculiar  features,  which  it  is  the  object  of 
this  article  to  set  forth. 

Ever}-  one  is  familiar  with  the  vast  changes  in  external  aspect  under- 
gone by  the  human  body  in  its  progress  from  infancy  to  manhood ;  but 
these  ciiauges  arc  not  greater  than  those  which  take  place  in  the  skeleton 
during  its  development.  In  size,  form,  proportion,  and  structure,  the  bones 
of  the  child  at  birth  are  as  diflPerent  from  those  of  a  boy  ten  years  old  as 
the  latter  are  from  those  of  an  adnlt  man. 

Plate  I.  presents  a  striking  view  of  the  pecu- 
liarities of  tlic  skeleton  in  the  very  young  child. 
It  will  l>e  noted  that  tlic  head  is  projxirtionatcly 
very  large,  the  thorax  and  itelvis  arc  very  small, 
and  the  limbs,  especially  the  lower,  arc  vor)'  short. 
The  sliafts  of  all  the  long  bones  are  seen  to  be 
straight  and  slender  ;  they  have  none  of  the  strong 
ridges  and  other  markings  which  ap|)ear  in  them 
in  adult  life ;  their  extremities  art^  for  the  most 
part  but  slightly  enlarged,  and  are  cappwl  each 
with  a  thick  layer  of  cartilage,  at  a  later  i)eriod 
to  be  converted  into  bone,  as  the  epiphyses. 

Fig.  1,  from  a  photograph,  represents  a  child 
of  abcmt  the  same  age.  The  ]>lnmpneHs  of  the 
figure  wholly  conceals  the  slender  Ikjuv  frame- 
ork,  and  is  due  to  the  thick  layer  of  fat  and 
areolar  tissue  which  everywhere  underlies  the 
skin.     The  muscular  movements  are  verj-  quick,  but  there  is  no  power  of 

rdination,  and  no  stress  is  brought  to  bear  u|X)n  the  bones. 

Contrasting  with  this  the  likeness  of  a  Iwy  four  years  old  (Fig.  2),  the 
ncs  are  seen  to  have  gained  greatly  in  length  as  compared  with  the  size 

}043 


child  about  seven  months  old. 
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abscess  is  coniineil  within  the  bone,  the  exudation  beeoniing  purulent,  tM 
granulation-tissue  breaking  down,  the  pus  and  debris  collecting  into     «l 

Fio.  3. 
Fio.  2.  ""^ 


Eroiion  oflnmbur  xplnu,  popl  Ileal  abeoea, 
witbout  ik'furuiUy. 


Ohancteristic  "  himrhback"  defonnily. 


Fio.  4. 


absoes-s-cavity,  and  the  walls  of  the  abscess  lieing  comiKified  of  tlie  inrtiim<l 
disintegrating  bone  and  lined  by  raseous  pus. 

It  oJh'ncr  haj)|H'n8  that  in  nirt-fyiDg  iisl*- 

itis  the  1m>ih'  ih  abtiorlx>tl  in  suoi>  a  nmnnw 

that  an  ishiiid  of  ii!jso<his  .<;nl)8tanoe  is  wimratw) 

from  the  n^t  l)y  a  belt  of  giantdation-liiS"' 

and  dies,  giving  rise  to  the  ruriin  iun«li<% 

but  if  it   n>tains  its  va.'<<ular   connwtioD  * 

<brn)s  a  living  se<|uestrum.     Wliilc  flif  budi*^ 

of  tin-  vertcbi'tt'  are  Ix'ing   absorlKii,  le'tw- 

plastic  or  protective  cwteitis  takes  place  al»ii' 

tlic  ncuiid  arches,  licing  a  conserN-ativi- wli""! 

]>rev(>nt!n«;:  bv  sudden  dislcHiition  a  cnwbiitfl 

i>f  the  spinal  conl.     (Fig.  4.) 

_  A  class  of  cases  were  first  dcsfribol  hj 

^C^  Briidic  in  wliich  no  supjmration  tinik  |>l«*' 

^^^^  and  ihi'sc  have  at  a  more  recent  pcriiid  f"" 

^^^  j  designated  :ls  dry  caries,  or  prfj'iMMiwJ.   They 

JUrkedangularriinaliire,  rcniltlnii;      are   ideuticid  with   the  SO-callol  "  ostfltL"  fi'"" 
Jn  compre«.|on.  myrllu^  a..d   !.««-  „    (KiHi^th),    and    aiV    cluuwfcriiaJ   ''.* 

the  pi*csencc  of  interstitial  granuiation-t"*" 
growing  thiwighout  the  bone.  Heii'  (lie  granulation-tissue  tills  the  H*'"''' 
eian  canals  and  m«lullary  hjmiccs.  and  insidiotisly  eats  its  way  into  ihi' Ik".'' 
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niic«.     lu  this  class  of  vanes  the  gmiiulatiun-tiasite  timy  undcrgtj  iatty 
Igfoenition  and  wi-si-jititiii  without  !<iij>|nirati(»ii. 

"    It  will  he  r«idily  seen  that  tlu'  fbivgdiii^  cunditioii  ditl'iTs  widely  iriiiii 

le  simple  rarefviiij;  osteitis,  ur  carifs,  the  result  of  itijiiiy,  there  Ijciiig  in 

le  latter  no  uuderlyiii>;  vice  ni'  the  system.      In  llii.s  elass  of  «Lses  we  have 

it  a  simple  dilatiitioii  of  the  hhwid-vesM'lfs,  liillowcil  by  a  ]W)Uring  out  of 

[uor  siiaguiiii!*  and  leiieufytcs.      In  many  c'siscs  tlie  priKvsji  Mtuppi  at  this 

jint^  and,  the  itiflamiuatioii   sniwiding,  ivsulntion  takes   place,   the   porta 

'turning  to  their  norma!  eontour.     This   limited   rarics   unduubtiKlly  ex- 

ains  the  rapid  rei-overy  of  many  cases  of  so-ralhtl  spondylitis  following 

liiniatisra,  and  may  also  hapjKMi  wiien  Pott's  disiuse  follows  one  of  the 

Uitheniata,  the  (latieut  being  of  soiiml  eoiistitiitioii  at  tlie  time. 

SYMPTOM  ATOI.O<JY. 

Before  atteni]iting  to  enter  into  a  eomiik'te  ilescription  of  the  symi)tonis 
met  with  in  the  ditleivnt  regions  of  the  spine  in  a  tuse  of  Poll's  diseas<.', 
ne  general  consideralioii  of  the  dirtirent  stages  is  of  ini|)ortauit',  and  of 
■K-we  will  begin  with  the  stage  of  invasion. 

f  In  the  vast  majority  of  i-.uses  the  geneiid  health  of  the  [mtieiit  has  been 
t&  greater  or  lessi'r  lime  lielow  the  irorma!  staiidanl.  Even  without  any 
bercular  or  strumous  history  or  ap|)earauce  that  is  marked,  there  is  a  con- 
Hon  present  In'st  expR-ssed  by  the  eoinpreliensive  term  mitUme.  A  ehild 
pw«  indifference  to  its  surniuudings,  its  usual  iHru|)ations  or  enjoyments, 
d  presents  a  listless,  dejeeti-d  appt^iranee.  It  is  wisily  tired  and  irritable, 
d  apjK-ars  sick.  The  a]i|jelite,  previously  jjikkI,  l)eeomes  atfeeted  ;  the 
3d  loses  Hesii,  and  the  skin  assinnes  an  ap]K'aran<v  very  different  from  the 
lU*  look  of  iwrllTt  hraltli.  The  muscular  tissues  often  beeonic  flabby,  and 
k  total  ai)|H'anm«'  of  the  i»itieut  indicjites  that  it  is  affiH'tid  by  some  in- 
iuus  |>otont  malady. 

I^Hen^  we  have  the  condition  met  witli  in  many  Ijone-diseascs,  especially 
fcre  the  epiphyses  arc  priucijKdly  atJivtcil,  the  sot-allitl  "  inei))ient  stage," 
as  it  has  been  otherwi.se  designatwl,  the  "  j)n'-lulM'rciilar"  or  "  vidner- 
b"  tiondition.  This  stage  often  cscaiies  detwtion,  the  .sym|)loms  rarely 
»g  conno-teil  with  the  disease,  and  tlieir  im|tortaui'e  Ijeing  fre<piently 
rI<H)ki'd.  These  sy!n|»toms  indicate  the  existnice  of  a  ]MTi<Ml,  and  their 
vet  interpretation  at  this  time  is  i.if  the  tilmnst  im|)nrtance  as  regtints  the 
mate  result  of  the  rase,  this  being  the  most  favorable  lime  to  avert  an 
i-a-^e  of  inflaiuniatton  and  prevent  ih'f'ormity. 

StARe  of  Pain. — Siicee<'ding  the  rather  geiienil  flisturbauie  just  do- 
bed,  we  come  to  a  pcriml  the  most  important  symptom  of  which  is  \mi\. 
pain  of  Pott's  disea.se  varies  gri'atly  in  ehai'acter  a)id  extent,  aud  its 
tion  is  always  de}»eiulent  on  the  site  tif  the  intlammalion. 
It  will  Ix'  well  in  this  connection  to  say  a  few  wonls  regartling  the 
monly-ace<'pted  idea  that  the  pain  of  caries  of  the  .spine  is  always  to  1m' 
id  jKjgteriorly  loc{di/-etl  at  the  seat  of  the  disease  as  manilesttxl  by  the  de- 
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were  affected  in  only  sixty  per  cent,  the  proportion  of  the  lower  having 
risen  to  forty  per  cent. 

Again,  it  would  appear,  from  comparison  of  a  number  of  tables  from 
the  most  reliable  sources,  tJiat  in  adults  the  Ixines  of  the  k-g  arc  ofleu«st 
broken,  then  the  femur,  the  humerus,  the  bones  of  the  forearm,  the  clavicle, 
the  ribs,  the  bones  of  the  face  (including  the  lower  jaw),  and  the  (latclia,  iu 
the  order  named.  From  the  ex]x;rieucc  of  the  Children's  Hospital  of  Phila- 
delphia '  it  will  be  seen  that  this  ratio  does  not  obtain  in  early  life.  Amuug 
one  hundred  and  four  eases  of  fractures  treatctl  in  the  wards,  there  are 
noted  of  the  femur,  thirty-four,  or  something  over  thirty-two  per  cent. ;  of 
the  forearm,  twelve,  or  eleven  and  a  half  per  cent. ;  of  the  humerus,  eleven, 
or  ten  and  a  half  per  cent. ;  and  of  the  tibia,  nine,  or  alx)ut  eight  aud 
three-fourths  {)er  cent.  Taking  these  along  with  the  cases  treated  in  tiic 
dispensary  service  of  the  institution,  we  have  an  aggregate  of  five  hundred 
and  four  cases,  of  which  there  were : 

Of  the  forearm 108 

"      clavicle 118 

"       bumcrua ItS 

"      femur 41 

"      leg 26 

"       fingers 17 

"      metucarpus 8 

Coulon,' among  one  hundred  and  forty  fractures  treated  in  one  year  at 
the  HOpital  dcs  Enfaiits  Malades  in  Paris,  found  fifty  of  the  forearm, 
twenty-six  of  the  femur,  twenty-one  of  the  clavicle,  eighteen  of  the  elbow, 
and  fourteen  of  the  leg. 

In  the  report  of  Langenbeck's  Klinik  and  Poliklinik  from  May  1, 
187.5,  to  July  31,  1876,*  we  find  some  curious  iiicts.  Thus,  it  would 
appar  that  out  of  five  hundred  and  twenty-eight  fractures  treatctl,  two 
hundred  and  forty-five  were  in  jK-rsons  in  the  first  decade  of  life,  and  onW 
one  hundred  and  one  in  persons  in  the  second.  These  fractures  affected 
the  skeleton  as  Ibllows  : 


I 


Of  the  skull t 

"      nasal  bones a 

"       lower  jaw 6 

"      scapula i 

"      crest  of  Ibe  ilium 1 


« 


4 


FinsT  TO  Tebth  Teas. 

Forearm 71 

Clavicle 70 

Femur 66 

Humerus 39 

Leg _9 

24G 


Elkventr  to  TWElrnETH  Yiab. 

Forearm 61 

Humerus 15 

Leg IB 

Clavicle » 

Small  bones 9 

Femur 2 

ioi 


Again,  Beck*  gives  the  recxjrds  of  fifteen  years'  practice  in  the  Chil- 
dren's Hospital  in  Basle.     There  were  treated  during  that  time,  in  two 


■  RcporU,  1878  to  1887  inclusive. 

*  Traite  cliniquc  et  pratique  des  Fractures  chez  les  Enfanti!,  Paris,  1861 
'  Langenbeck's  Archiv  fiir  Klinischo  Chinirgie,  1877,  Supplement. 

*  Jabrbuch  fiir  Kinderheilkunde,  1886. 
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hundrt^d  and  thirty-three  children,  two  hundred  and  forty-seven  fractures, 
distributed  as  fallows : 

la  the  fumur 90,  or  36.4  per  cent 

"  hurnenu 52,  or  21.1  " 

"  forearm ■  44,  or  17.8  " 

"  leg 25,  or  10.1  " 

"  clavicle 18,  or    7.8  " 

"  cranium 7,  or    2.8  " 

"  lower  jaw 8,  or    1.2  " 

"  fing;er 3,  or    1.2  " 

"  upper  jnw 2,  or    0.8  " 

"  metacarpus 2,  or    0.8  " 

"  pubis 1,  or    0.4  " 

Upon  comparison  of  these  sfvoral  sets  of  statistics,  it  will  he  i)erceived 
that  they  present  discrejKiiU'ies  fur  wliich,  in  the  ahseuoe  of  details,  it  is  not 
easy  to  aceount.  It  i.-*  jirohable  that  they  dejR'nd  partly  on  differeuees  in 
the  rules  of  admission  in  the  various  institiititnis,  jMirtly  ou  the  inelusion 
of  out-patients  in  some  of  the  reports,  and,  it  may  be,  in  a  measure  upon 
the  prtjudice  for  or  against  hospitals  prevailing  among  eertaiu  jwpulations. 


ETIOLOGY. 

The  causes  of  fracture  are  divided  into  the  immediole  and  the  predin- 
posing ;  the  former  class  including  all  the  kinds  of  violence  under  w'iiich 
bones  give  way,  while  to  tlie  latter  belong  all  the  i-onditlons,  whether  of 
the  system  at  large,  of  the  skeleton,  or  of  individual  bones,  which  either 
expose  the  latter  to  fracturing  forces,  or  so  iutliienee  their  texture  as  to 
make  them  yield  more  readily. 

iM.vfEoi.iTE  Causf:s. — Dired  violence,  acts  ujK>n  the  bone  at  the  |x)int 
where  it  breaks :  a  blow,  the  passage  of  a  wheel  over  the  limb,  any  crush- 
ing fortx,  are  instances  of  tliis  kind.  Indirect  violence  is  transmitted 
through  some  length  of  the  liony  structure,  as  when  the  clavicle  is  broken 
by  a  fall  on  tlie  palm  of  the  hand.  Here  the  mechanism  is  often  plainly 
leven^,  sometimes  a  twist  Wing  also  impressed  upon  the  bone.  Muscular 
adion,  if  sudden  and  excessive,  as  in  eases  of  convulsion,  may  cause  frac- 
ture. Airulfion,  or  the  tearing  oif  of  a  small  fragment  of  bone  by  stress 
put  U[>on  a  ligament  or  tentlon  attached  to  it,  has  been  observed  in  children 
in  a  few  instances. 

Predisposing  CAtJRE.s. — These  may  be  considered  under  the  hrad  of — 

FraffilKif  of  Bones. — There  are  some  children  who  seem  to  have  aii 
especial  liability  to  fracture ;  their  bones  are  brittle,  and  give  way  to  very 
slight  forces.  Certain  constitutional  disorders  have  been  assigned  in  some 
of  these  cases. 

Berkeley  Hill '  mentions  the  case  of  a  child  six  weeks  old,  with  syrap- 
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toms  of  inherited  sypliilis,  whose  left  humerus  gave  way  by  the  mother 
catching;  its  arm  in  a  hole  in  the  towel  with  which  she  was  drying  it:  ex- 
amiuatiou  showed  the  right  clavicle  bent  and  deformed  from  a  f'rartureat 
some  unknown  previous  time.  He  refers  to  a  caae  recorded  by  Porak  of  i 
fracture  sustaitK^I  (hiring  its  birth  by  a  s^'philitic  child.  But  these  csws 
are  certainly  not  cummoii. 

Scrofula  lias  been  sometimes  rs^rded  as  a  cause  of  fragility  of  the 
bones,  but  tlierc  is  no  evidence  that  such  is  the  fact,  although  Diipiiytmi 
is  quoted  by  Malgaigne  as  having  seen  a  case  which  was  so  iutorprett-d. 

Rickets,  or  rachitis, — a  rare  disease  in  the  United  States, — would  scpm 
to  have  been  justly  regarded  as  affording  the  explanation  of  some  cases.' 

A  curious  caao.  was  rciKtrtt-d  by  Collins,'  iu  whicli  a  deficiency  of  caj*in 
in  a  mothers  milk  secnicd  tn  liavc  given  rise  in  her  child  to  a  wndition 
allie<l  to  rickets.  This  chihl  was  seen  ou  the  eleventh  day  after  birth,  when 
the  left  femur  presented  every  apjH'arancc  of  having  l)eeu  fractunxl  ami 
recently  united.  Seventeen  days  aiierwaitls  the  left  humerus  was  found  In 
be  broken  ;  three  weeks  later  still,  the  right  humerus,  and  four  days  afW 
that,  the  right  femur.  Eadi  fracture  was  near  the  middle  of  the  shafi; 
all  the  bones  were  curvc<l.     Uniun  took  place  i-cadily. 

In  one  instance,  reportwl  by  Parker,'  a  girl  aged  six  years  seemed  to 
have  iM-come  the  sniyect  of  fragility  of  the  Iwnes  from  general  deterioration 
of  hfiihh,  the  n-snlt  of  wh(«)piug-cough  and  measltis. 

In  the  same  article  there  is  a  very  remarkable  case  recorded,  in  which 
a  girl  of  fifteen,  who  had  a  small  tumor  on  the  thigh,  was  descending  a 
staircase,  when  the  femur  gave  way  at  the  junction  of  its  middle  and  lower 
'thirds.  Union  set'inwl  to  take  place,  but  tlie  i)one  yielded  again  from  her 
starting  in  her  sleep.  Ou  her  death  five  months  later,  the  place  of  the  ■ 
callus  was  <Kxmpiod  by  a  m.iss  i>f  enwplialoid  cani-er,  which  had  infiltrated 
tile  lower  portion  of  the  Iwne  also ;  the  lungs  were  full  of  cancortms  de- 
posits.    I  believe  this  case  to  be  unique,  in  the  youthfulness  of  the  patient 

Sometimes  there  is  no  assignable  cause,  the  brittleness  seeming  to  be 
merely  a  pet-uliarity  of  structure  of  the  bones.  Arnott,*  Stanley,*  Giiieon,' 
Groddard,'  and  Graham '  have  reported  cases  of  this  kind.  In  a  few  in- 
stances fragility  of  Ixines  has  seemal  to  be,  as  it  were,  a  family  failing. 
The  girl  mentioned  by  Arnott  had  had  at  fourteen  years  of  age  lier  tliirty- 

'  .Siii-h  nre  Jiicqupmillcs  case,  quritod  by  Mnlgaii^iie;  BHrwi'H'it  (BritUh  M(<(iie«I  .Iou^ 
nal,  December  9,  1882)  ;  Dnvics-CoUey's  (ibid.,  April  6,  1884).  See  al«u  LnniHlala  im 
Fractures,  p.  21 ;  Coulon,  Tmit^  dinique  et  pratique  des  Fractures  ohez  les  Enfknti,  Puiih 
1861. 

*  British  Medical  Journal,  May  13,  1882. 

*  New  York  Journal  of  Mpdicino,  July,  1852. 

*  London  Medical  Gazette,  June  1">,  1S<53. 
'  Treatise  on  Diseases  of  the  Bones.  London,  1849. 
'  SurRcrj-,  8th  ed.,  IS.IO,  vol.  i.  p.  234. 
'  Gibson,  op.  cit..  p.  2.3ti. 
■  Boston  Medical  and  Surgical  Journal,  May  15,  1884. 
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first  fracture;  her  sister,  six  years  of  age,  had  already  had  nine  fractures. 
Groddard's  patient,  a  Iwy  aged  twelve,  had  liad  fwirteeii  fractures,  Ins 
mother  had  had  six,  and  his  brother  at  tliirteen  had  had  thiiteen.  Gra- 
ham's had  liad  eighteen  iraftures  in  as  many  years,  his  father  iiad  had  four- 
teen, a  cousin  twenty-one ;  and  an  uncle  was  said  to  be  a  "  bone-breaiter." 
Pritchard '  reports  the  case  of  a  child,  fully  develoj>ed  and  seemingly  healthy, 
who  when  two  days  old  was  found  to  have  the  left  humerus  and  femur 
fractured.  On  the  next  day  the  right  humerus  gave  way  from  catching  in 
the  Ijedclothes,  and  at  the  twenty-first  day  the  right  femur  was  found 
broken.  Union  was  progressing  well  at  the  time  of  the  report.  It  is  said 
that  two  ancles  of  this  child,  and  three  childreu  of  a  brother,  had  been 
similarly  affected. 

Three  generations  were  thus  affected  in  a  case  reported  by  Pauli,'  and  in 
anotiicr  by  Greenish.* 

On  the  other  hand,  Malgaigne  quotes  from  Saviard  the  case  of  a  very 
young  child  in  whmu  tlie  softening  was  confined  to  the  femora ;  and  a  sim- 
ilar limitation  has  been  rcixjrtcd  by  Howell,*  iu  a  child  whose  first  fracture 
occurred  in  its  second  year,  the  number  amounting  to  seven  by  its  sixteenth. 


r 


VARIETIES  OP  FRACTURES. 
Fractures  as  they  occur  iu  childreu  are  classified  as  in  adults. 


Simple 

fractures  are  such  as  do  not  communicate  directly  with  the  air ;  if  the  soft 
parts  are  lacerated  by  the  fracturing  for<x»,  by  one  or  botli  of  the  fragments 
being  forced  through  them,  or  by  subsecjueut  morbid  pnwx'ss, — ulceration, 
suppuration,  or  sloughing, — so  that  the  air  finds  access  to  the  broken  ends, 
the  injury  is  said  to  l.>e  a  compound  fracture. 

When  jjortions  are  broken  off  from  one  or  both  of  the  main  fragments, 
the  fracture  is  said  to  be  mmminiiietl.  If,  in  addition  to  the  fracture,  there 
is  other  serious  lesion  in  its  neighborhtKKl,  such  as  luxation  of  a  joint,  ex- 
tensive lai-eratiou  of  soft  i>arts,  or  rupture  of  vessi'ls,  the  injury  is  said  to  be 
a  eomplkaled  fracture.  If  several  dift'ereut  portions  of  the  skeleton  are 
broken  at  once,  as  sometimes  hapiwns  in  falls  from  a  great  height,  or  in 
cases  of  crushing,  the  case  is  said  to  ix  one  of  muftipfc  fracture. 

The  terms  tranxcerse,  ohUqne,  and  fwif/Uiuliiuil,  an  applietl  to  these  in- 
juries, need  no  other  explanation  than  that  they  refer  to  the  relation  of  the 
breakage  to  the  long  axis  of  the  Ixme  involved. 

When  a  bone  is  broken  entirely  tlirough,  so  as  to  be  in  two  portions,  the 
fracture  is  said  to  be  complete.  But,  and  in  (-hildren  especially,  the  sepai^a- 
tion  may  involve  some  of  the  fibres  only,  the  rest  retaining  their  continuity, 
although  }>erhaps  bent ;  and  in  this  case  the  fracture  is  termed  partial  or 


'  LancHjt,  .September  1,  1888. 

'  Quoted  by  Ourll. 

'  British  Medical  .lourtial,  June  26,  1880. 

*  Atlanta  Hodical  aud  Surgical  Journal,  April,  1884. 
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uicompivte.  Another  term  has  sometimes  been  used  to  designate  thdl 
lesions ;  the  Iwnes  so  injured  have  been  said  to  he  bent.  Now,  the  poesibilitT 
of  ati  actual  bending  ol'  a  bone,  without  fracture,  has  been  questioned  ;  and 
such  a  thing  cortaiuly  must  be  very  rare,  occurring  only  in  the  earliest  in- 
fanny.  The  tubular  shaft  of  the  bone  is  supposed  to  be  crumple*!  up  at  the 
concavity  of  the  l>cnd,  while  at  the  anivexity  there  is  an  angulation,  with 
or  without  tension, — an  idea  which  will  be  at  once  comprehended  by  Ijcud- 
ing  a  quill.  But  the  question  is  not  a  practical  one,  and  need  not  be  further 
discussed  here.  What  wc  do  occaiionally  meet  with  in  practice,  in  children, 
can  be  best  defined  as  incomplete,  partial,  or  "  green-stick"  fnu-turc;  the 
latter  term  having  been  applied  to  it  more  than  a  century  and  a  half  aga 
by  Turner'  and  Wiseman.^ 

Fissures  or  cracJcs  are  sulHciently  described  by  the  terms  themselves, 
which  have  the  same  meaning  as  in  their  common  use. 

Sprain-fradures—ilescnhod  under  this  name  by  the  late  Mr.  Callender 
— arc  those  injuries  which  consist  in  the  tearing  off  of  a  small  portion  of  a 
bone,  such  as  the  tubercle  of  the  tibia,  by  tension  put  u|xm  ligamentous 
or  tendinous  structures.  They  are  lesions  not  so  much  of  childhood  as  of 
youth. 

Impacted  fracture  is  one  in  which  the  fragments  are  interlocked,  one 
being  driven  into  the  cancellous  structure  of  the  other. 

There  is  still  another  lesion  to  be  spoken  of,  which  may  be  sai<l  to  be 
j)eculiar  to  childhood  and  youth, — epi physial  dlyunction,  or  separation  of  an 
epiphysis,  the  breakage  passing  mainly  or  entirely  through  the  not  yet  fully  ■ 
ossific*!  material  intervening  betwwn  this  and  the  diaphysis  or  shaft.  There  ' 
has  been  some  objectiou  to  thus  designating  these  injuries,  on  the  gnmnd  that 
the  separation  is  very  seldom  liniitiHl  to  the  cartilage-like  layer  which  is  in- 
terposed between  the  shaft  and  the  epiphysis.  Ricliet  and  others  declare 
that  the  cartilage  and  bone  are  continuous,  and  not  merely  contiguous.  In 
Richet's  woiils,  "  when,  in  omsequence  of  violence  from  without,  there  is  sepsr 
ration  at  this  |>oint,  it  is  a  veritable  fracture,  such  as  takes  place  in  the  con- 
tinuity of  the  Ixjues."  This  question  is,  however,  one  of  no  great  impirtance. 
The  fact  must  be  admitted  that  in  many  cases  there  is  a  solution  of  conti- 
nuity by  which  a  growing  or  not  fully  deveIo|)ed  bone  is  separated  into  two 
portions,  one  Ix'ing  the  dia[)hysis  and  the  other  the  epiphysis;  and  itisa 
matter  of  very  little  real  moment  whether  the  lesion  be  or  be  not  abs4)hitely 
limited  to  the  interposed  layer  of  cartilage.  From  my  own  observations 
(and  I  have  within  twenty-four  hours  had  a  case  of  such  separation  of  tlie 
lower  epijihysis  of  the  femur),  I  should  say  that  usually  the  epiphysis  ami 
cartilage  are  forced  off,  lea\'ing  the  end  of  the  diaphysis  by  itself.  The 
mere  fact  of  the  detachment  of  a  small  splinter  of  bone  from  the  latter 
doc«  not  seem  to  me  to  vitiate  the  chai-ai-ter  of  the  injury  as  a  separa- 


« 


•  Art  of  Sui^ry,  2d  ed.,  1726,  vol.  ii.  p.  188. 

'  Chirurgical  Treatises,  «lh  ed.,  1784,  vol.  ii.  book  vii.  p.  2.39. 
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belly,  as  in  a  uuraber  of  recorded  instances.  The  clavicle,  forearm,  femur, 
and  leg  have  been  thus  broken.  Sometimes  union  has  already  taken  plaa 
at  the  time  of  birtli ;  but  Mr.  H.  Smith  has  ifj^wrttxl '  a  ease  in  which  tht 
tibia  and  fibula,  brokeji  within  the  womb,  were  still  ununited  when  the 
child  was  seven  years  old.  In  one  instance,  recorded  by  Guersant,  a  frao 
tare  of  the  leg  had  united  at  an  angle,  and  reset;tion  was  jicrformed  by  Mal- 
gaigne,  witli  a  (atal  result.  Beck'  i*ecords  the  case  of  a  girl  bom  with 
a  united  (intra-uterine)  fracture  of  the  leg ;  the  two  fragments  had  been 
joined  at  a  riglit  angle,  and  osteotomy  was  successfully  performed  at  the 
age  of  ten  muntiis.  Ciiildren  have  been  born  with  multiple  fracture; 
but  in  these  cases  there  is  always  reason  to  susjwict  disease,  or  at  least  de- 
fective nutrition,  of  the  bones.'  Sometimes  it  would  seem  likely  that  the 
bones  have  been  broken  Ijy  convulsive  movements  of  the  foetus ;  and  in 
one  or  two  instances  the  entanglement  of  the  limbs  of  twins  has  been  a»- 
signed  as  tiie  cause  of  fracture.  Bninfoot*  has  reported  a  ease  in  whidi. 
the  mother  having  been  for  six  weeks  under  treatment  for  acute  articular 
riaeumatisru,  a  child  was  lioru  dead,  having  fractures  of  both  femora  and  of 
botli  bones  of  each  leg ;  the  broken  bones  were  united  at  right  angles,  new 
bone  being  deposited  in  each  case  in  tlie  angle.* 

FisAiTUiiES  DURING  BiKTH. — These  arc  sometimes,  as  in  a  case  n- 
coitled  by  Vander  Veer,*  caused  by  the  powerful  expulsive  contractions  of 
the  uterus.  More  generally,  however,  they  are  pnnluced  in  the  course  nf 
obstetric  operations ;  they  cauuot  always  be  prevented  by  the  utmost  skill 
or  care  on  the  part  of  the  accoucheur.  The  humerus  and  the  femur  are 
espet'iaily  liable  to  injury  in  this  way  ;  and  the  bones  of  the  skull  may  be 
cmshed  in  the  grasp  of  the  midwifery  forceps.' 


PHENOMENA   AND  SYMPTOMS. 


Pain  is  always  paseiit  in  ea.ses  of  fracture,  tliough  it  may  not  be  wn- 
stant.  Very  young  chihlren,  who  cannot  point  out  the  seat  of  trouble,  will 
merely  cry  and  fret,  until  perhaps  by  chance  it  is  observed  that  the  handling 
of  a  certain  part  always  increases  their  c-omplaints. 

Loss  of  power  in  the  part,  in  some  verj*  active  and  restless  infants, 


I 

I 


«i^^^ 


'  TransHotions  of  the  Pathologicul  Society  of  I^ndon,  1867,  vol.  xriii. 

'  Loc.  cit.  '  Sec  Linck,  Archiv  fiir  Gynaekolugie,  Berlin,  1887. 

*  British  Medical  Journal,  Janunty  21,  1888. 
»  The  reader  may  consult  with  advantage  an  excellent  paper  by  Brinton,  in  the  ! 

volume  of  the  Trannactions  of  the  American  Surgical  Association,  containing  two  new  « 
of  intra-uterine  fracture,  and  fltty-ono  collected  from  Tnrioua  aourcM. 

•  New  Yorlc  Journal  of  Medicine,  May,  1847. 
'  See  Bouchut,  Traite  pratique  de«  Maladies  de»  Nouvpnu-ni«,  etc. ;     Delnrv.  Pic 

naire  encyclopedique  des  Sciences  mSdicales,  article  on  Fractures  in  the  Fcrtu* ;  Kue 
Die  typischen  Vcrlctzungen  des  Extrem.  Knochen  des  Kindcs  durch  den  0«hurt>h6lf<m. 
Halle,  1877  ;  Ruge,  2>it8chria  fur  GeburUhulfe  und  Frauenkrankheiten,  Berlin,  1876;  A. 
R.  Simpnon,  On  Diastase*  in  the  Bones  of  the  Lower  Extremity  of  the  Fwtus,  pmduotdbf 
the  Accoucheur,  in  the  Edinburgh  Medical  Journal,  June,  1880. 
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^■•q  ennlilw!  to  (il)s('rve  a  marked  broadening  of  tlie 
*"old  tlio  lu'nd  in  sndi  a  iKinitiiin  tii«t  winciipsion 
"  It,  the  spinal  column  lielow  the  ]MMnt  of  dls- 
^Xe,  giving  a  hollow  app'tinurce  to  the 
*^  a  jircjection  in  the  hinihar  region. 
""Hie  to  feel  the  tliiekened  vertel)rje 
ijirics  ha.s  iulvanwil  siiffiricntly  to 
bodies  and  bulging  forward  of  the 
vhere  an  absocss  pointt*  in  this  region, 
ith  disease  of  thi.s  i«ii-t. 
-•use  of  the  third,  fourth,  and  tifUi,  we  meet 
■  id  second  cervi<!al  vertebra;,  or  atlo-axoid  disease. 
t'xpresaive,  and  of  itself  fiiruishcs  a  diagnosis.  lo 
utlas  and  axis  all  rotary  nioveraents  are  rii(»i-k<Mi,  and, 
mre  that  we  have  nneorn|)lieat<.>d  disease  of  tliese  two  ver- 
-ent  number  of  cases  occur  to  make  this  limitation  of  motion 
..irafteristic.  It  is  in  thi.ai  region,  although  not  exclusively,  that 
f  with  the  torticollis  dependent  on  spinal  caries,  and  this  is  some- 
I  difficult  to  distinguish  from  wrv-ueek  due  to  causes  independent  of 
liseaae,  hut  is  always  a  valual)le  aid  to  diagnosis.  The  characteristic 
llis  symptomatic  torticollis  is  that  in  sitinal  caries  the  hciwl  is  rotated 
•wards  the  contracted  mu.acle,  whereas  in  the  idiopathic  form  of  wry-neck 
>rsion  tnkcs  place  away  from  it.  Again,  there  is  a  sjMi-imodic  feeling  ira- 
irted  to  the  muscles  on  movement,  and  the  posterior  group  are  niorc  com- 
lonly  iuvolvwl  than  the  sterno-mastnid  in  the  contnietiou  due  lo  reflex 
•8m.  Etiier  aholisiics  the  contraction  completely.  With  atlo-axoid  dis- 
ae  [»ain  is  found  early  in  (he  upper  part  of  the  nivk  and  in  the  occipital 
gion,  or,  again,  is  complainwl  of  in  the  ears,  the  sides  of  the  neck,  or  the 
>per  part  of  the  chest,  and  is  neuralgic  in  diaracter.  This  jMiin  is  in- 
aised  by  pressure  on  the  h«id  or  by  any  movements  affecting  the  upjier 
It  of  the  spinal  column.  Hiltftn  speaks  of  ptiin  in  atlo-axoid  disease  as 
ing  always  unilateral,  and  seems  to  think  that  this  indicates  the  side  of 
»  vertebne  aiVect«l.  Swelling  and  broa<lening  of  tiie  neck  alscj  occur; 
irked  j)r<itrusion  of  tiie  pharyngeal  wall  can  sometimes  be  felt  with  the 
ger  in  the  tuouth,  the  patient  Ix'ing  subjtxrt  to  atta«!ks  of  dy.«phagia. 
'fonnity  apjwars  at  a  variable  jxriod,  the  patient  having  ailopted  a 
•aliar  attitude.  The  hwid  m.-iv  l>e  flexc^l  fir  extendcfl  markiKlly,  with 
atioo,  but  usually  it  is  projeete*!  forward,  and  supported  in  every  possi- 
position  by  the  patient,  recumliencv  being  the  favorite  posture.  It  has 
n  8U|)p(tse<l  that  deformity  in  this  n*gion  dc]icnds  upon  a  forwanl  htxa- 
1  of  the  atliis  ujKjn  the  vertebne  beneath,  and  the  spiuous  process  of  the 
5  <an  often  be  felt  or  seen. 

Absoeases  are  common  in  this  region,  and  present  frequently  as  "post- 
lyngcal"  collections  of  pus,  giving  rise  to  serious  symptoms,  which  have 
lived  detailed  descrijjtiou  iu  works  on  sui'gery.     Abscesses  may  appear 
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Defects  in  the  process  of  repair,  delayed  union,  non-union,  and  pseud- 
artlirosis  or  false  joint, — fortunately,  not  very  common  among  children,— 
will  l>e  spoken  of  in  connection  \vitli  the  fractures  of  special  bones.  The 
methods  of  treatment  of  these  conditions  have  been  so  fully  discaseed  in 
works  on  general  sui^ry,  as  well  as  in  those  devoted  to  the  subject  of 
fractures,  that  it  would  be  needless  to  devote  space  to  their  consideration 
here. 

TREATMENT. 

If  it  were  jMSsible  for  the  sui^eon,  after  accurate  reduction  of  a  frao- 
tare,  restoring  tlie  fragments  exactly  to  their  normal  relation,  to  hold 
them  thus  until  nature  should  have  completed  the  reparative  process,  the 
result  would  be  }H!rfcet.  This,  of  course,  cannot  be  done  ;  and  therefore  we 
must  resort  to  the  next  best  thing,  by  substituting  for  the  surgeon's  hands 
apparatus  which  shall  keep  the  {varts  controlled  and  prevent  the  recur- 
rence of  deformity.  Hence  in  children,  as  in  adults,  we  employ  splints  of 
various  kinds,  fitte<l  to  the  parts  as  accurately  as  possible;  the  immovable 
apjaratus  ;  sometimes  extension  and  counter-extension. 

By  reason  of  the  small  size  of  the  parts,  the  reduction  of  the  fragments 
is  generally  comparatively  easy  in  children,  and  they  are,  of  cijurse,  more  ■ 
readily  handled  and  lifted.  But  the  retention  is  rendered  difficult  by  the 
want  of  purchase  affiu-ded.  And  the  restlessness  of  many  children,  with 
the  eel-llke  facility  which  they  possess  in  getting  rid  of  restraint,  as  well  is 
the  impossibility  of  making  them  feel  the  importance  of  avoiding  displace- 
ment, must  always  constitute  an  clement  of  uncertainty  as  to  resullA 
Moreover,  the  delicacy  of  the  skin  renders  it  very  apt  to  become  irritated, 
even  to  ulceration,  by  pressure :  so  that  special  care  is  needful  in  the 
adjustment  of  apparatus. 

The  same  general  principles  apply  here  as  in  the  case  of  adults,  and 
will  bedevelo[)ed  in  the  discussion  of  the  special  fractures. 


SPECIAL  FRACTURES. 

Fractures  of  the  Bones  of  the  Face. — Fractures  of  the  nasal 
bones  very  rarely  occur  in  children,  for  obvious  reasons.  An  accident  very 
similar,  however, — the  separation  of  the  mrtilages  from  the  hones, — is  not 
uncommon  :  several  instances  of  it  have  come  under  my  own  observation. 
It  may  result  from  falls  or  blows,  and  is  attended  by  pain,  often  vary 
severe,  swelling,  deformity,  and  abnormal  mobility.  Bleeding,  Sfjmetimo 
profuse,  is  apt  to  occur,  from  rupture  of  the  raucous  membrane,  and  the 
contusion  of  the  skin  is  followed  by  ecchymogis  which  may  be  very  exten- 
sive.    Crepitus  is  usually  to  be  elicited,  although  it  is  not  very  marked. 

Whether  restored  to  their  projwr  place  or  not,  the  cartilages  readily  unite 
again  to  the  bones.  Should  the  deformity  have  been  left  tmcorrected,  it 
becomes  more  pronounced  as  life  advances,  and  may  be  a  life-long  sourre 
of  annoyance :  the  utmost  care  should,  therefore,  be  taken  at  the  outset  in 
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oring  the  normal  relations  of  the  parts.  Boyer'  relates  the  case  of  a 
girl,  aged  eight,  whose  nose  was  fractured  Ity  the  kick  of  a  horse ;  reduction 
was  postponed  until  the  subsidence  of  swelling  and  intliimniation,  but  was 
then  found  impissible;  and  not  only  was  the  nose  jwrniancntly  flattened, 
but  an  incurable  lachrymal  fistula  also  resulted. 

Evaporating  lotions  may  U'  usc<l  for  one  or  two  days,  until  the  first 
irritation  has  subsided.  Blcetling,  if  very  free,  may  Im  clicckcd  by  pressure 
made  with  a  director  wrapped  anmud  with  cotton  and  jwssed  into  the  nos- 
tril ;  or  the  child,  if  old  enough,  may  be  induced  lo  draw  hot  water  up  into 
the  nose.  S<ime  children  liave  verj'  wide  nostrils,  and  pressure  can  be  readily 
made,  in  which  case  it  is  Ix'st. 

Wlien  the  swelling  has  subsidfxl,  or  as  soon  as  the  state  of  the  parts  can 
be  made  out,  means  should  be  adopted  for  the  correction  of  any  deformity 
that  may  exist.  In  one  ease  I  fomul  tliat  after  moulding  the  |)arts  into 
shape  they  remained  so,  and  no  retentive  appliance  was  neetled.  But  if 
there  is  much  mobility,  a  quill  HJiould  be  cut  of  suitable  length,  wrapiKxl 
around  with  absorbent  cotton,  and  gently  introduced  into  the  nostril  so  as  to 
act  as  an  inside  splint.  Both  sides  may  require  tliis  treatment,  and  then 
one  or  two  narrow  strifts  of  rublxr  adiiesive  plaster  may  l>e  applied  outside, 
so  as  to  keep  the  injui-ed  parts  closely  confined.  Ey  means  of  an  arrange- 
ment of  this  kind  the  interference  with  breathing  which  would  ensue  upon 
the  employment  of  a  solid  [iliig  may  be  avoided.  Occasional  inhalations  of 
steam  may  be  useful  to  prevent  the  blocking  of  the  tube  by  inspissated 
mucus. 

In  three  or  four  days,  or  jierhaps  sooner,  the  cotton  becomes  saturated 
with  tbin  mucus,  and  ccmies  away,  or  may  l>c  withdrawn,  and  another  in- 
serted in  its  place  for  a  day  or  two,  after  which  it  may  be  dispcns<,'d  with. 
at  for  some  time  it  is  necessary  to  use  care,  in   blowing  the  nose,  for 
instamx",  lest  the  displaecnient  be  repriHluccd. 

Fracture  of  the  lower  Ja-w  is  very  rare  in  cliildrcn,  the  small  size  of 
e  bone  affonling  very  little  leverage.  When  it  is  met  with,  it  is  generally 
the  result  of  a  severe  blow  or  fall.  I  recently  saw  a  case  in  which  a  girl 
about  eight  years  of  age  was  thrown  out  of  a  carriage,  the  horses  having 
run  away  j  she  struck  her  face  violently  against  an  iron  post,  and  sustainetl 
a  compoinid  comminutwl  fracture  of  the  lower  jaw  on  the  right  side.  Some 
necmsis  followed,  but  she  recovered  without  serious  deformity.  Camplxjll  * 
has  recorded  the  case  of  a  boy,  aged  nine,  who  was  knocked  down  and  trml- 
den  by  a  horse ;  he  had  a  double  compound  comminuted  fracture  of  tlie 
body  of  the  lower  jaw  at  the  left  side,  which  united  well,  a  few  bits  of 
necrosed  bone  coming  away.  Lonsdale  says  he  saw  the  lower  jaw  broken 
at  the  symphysis  in  a  cjiild  aged  ten,  but  gives  no  details.     Caswell'  has 


i  Truti  des  Maladies  chirurgicales,  etc.,  translated  by  A.  H.  Steveiu,  New  York, 
1818.  vol.  ii.  p.  46. 

f'  New  York  Journal  of  Medicine,  May,  1858. 
•  Fractures  in  the  Rhode  Island  Hospital,  1868-1878. 
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reiwrtcd  the  case  of  a  boy,  aged  eight,  who  bad  a  douhle  fracture,  one  cm 
each  side  of  the  symphysis,  from  a  fall.  Newland-Pedley  '  retards  a  frai-- 
ture  at  tlie  side  of  the  right  lower  cauine  tooth  iu  a  lx>y  aged  eight,  who 
was  ruu  over.  In  tlie  record-book  of  the  Children's  Hospital  of  Philadel- 
phia there  is  noted  a  fracture  of  the  lower  jaw  at  the  left  of  the  symphysis 
in  a  boy  aged  four,  run  over  by  a  cart.  And  Gregory '  has  reporte<l  a  case 
of  fracture  of  the  lower  jaw  by  direct  violence  in  a  child  aged  two  years. 

A  good  deal  of  shock  is  apt  to  attend  an  injury  of  this  kind,  and  the 
brain  niny  even  suffer  fatally.  Wounds  or  i-outusious  of  the  soft  parts, 
within  and  without  the  mouth,  arc  almost  invariably  present,  and  compli- 
cate the  treatment.  The  lines  followed  by  these  fractures  are  very  varioiu, 
and  not  always  easy  to  determine,  on  account  of  the  rapid  swelling  which 
ensues.  A  greater  or  less  degree  of  comminution  of  the  bone  is  apt  to 
occur. 

By  rea-son  of  the  small  size  of  the  part,  it  is  often  difficult,  and  sometimes 
impossible,  to  control  the  fragments  thoroughly,  and  keep  them  in  proper 
relation  to  one  another.  As  to  mere  deformity,  this  is  not  so  grave  a  mat- 
ter, as  the  projections  of  the  fn^nients  will  become  rounded  off  in  time,  and 
the  ap[>earance  of  the  face  will  be  better  than  might  at  first  seem  likek. 
But  a  more  serious  trouble  arises  from  the  fact  that  the  direction  of  the 
teeth  may  be  so  changed  as  to  prevent  their  accurate  contact  with  those  of 
the  upper  jaw,  so  tliat  mastication  will  be  interfered  with.  Hence  not 
only  should  every  effort  be  made  to  secure  the  fragments  in  due  apposition, 
but  the  parents  should  be  warned  to  have  the  process  of  erujition  of  the 
teeth  carefully  watched  by  a  competent  dentist,  in  order  that  any  error  ia 
their  position  may  be  corrected. 

The  treatment  consists  in  the  coaptation  of  the  fragments,  and  their  re- 
tention by  means  of  what  is  known  as  Barton's  bandage.  A  small  roller 
should  be  firmly  applied  in  the  manner  shown  in  Fig. 
8,  beginning  at  the  occiput,  passing  over  the  top  of  tiic 
head,  down  around  the  face,  over  the  top  of  the  heed 
again  to  the  occiput,  and  then  around  the  chin  to  the 

Fio.9. 


Fro.  8. 


splint  out  oat. 


Cop  for  tbc  )tw. 


Starting-point.  Along  with  this  may  lie  used  a  cuj>-8haped  [lastelxmrd  splint 
to  support  the  chin.  (Figs.  9  and  10.)  Sometimes,  as  in  Xewland-Pedley's 
case,  a  vulcanite  plate  is  made  to  be  applied  over  the  teeth  of  one  or  both 
jaws ;  if  the  latter,  there  are,  of  courBe,  two  plates,  conuecterl  by  vulcanite 

'  Briti^h  Medical  Joumnl,  Mnrch  16,  1889. 

■  St.  Louis  Medical  and  Surgical  Journal,  May  20,  1860. 
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friends  to  the  patient,  or  deemed  worthy  of  the  care  of  the  surgeon. 
lis  projection  Ijackward  of  oih>  <ir  nmpo  spinous  processes  is  i<lriiticjil  witii 
tt  jyjriod  already  racntionwl  wlioii  speaking  of  jwtbcilogy,  where  there  is 
^n^king  down  of  the  vertebral  Ixxlii's  forming  the  anterior  sii|)jv>rt  of 
)  spine.     The  snperiucnmbrnt  weight  falling  on  tiic  wciikcnixl  supjiort 
tvases  the  projection,  causes  abnormal  pressure  on  the  carious  and  weak- 
id  vertebroe  in  their  changed  dire<'tion,  and  altere  the  normal  curves  of 
spinal  column.     Where  the  carious  pmcess  is  rapid  ami  extensive,  tlie 
ount  of  deformity  will  be  proportiiMiatoly  large,  and  sliaqi  nr  gradual 
arding  to  the  amount  of  disc-ase  ]vrescnt.     Where  the  long  gradual  curve 
iresent,  it  shows  a  largo  area  of  infiamniation,  but  not  necessarily  a  rapid 
,     On  the  contrary,  where  only  one  or  two  vertebne  arc  involved  in  the 
oiifl  pnx-ess,  the  deformity  is  siiarper  and  well  detinwl.     In  the  cervical 
liunbar  regions  determination  of  the  amount  of  disease  by  the  appear- 
i  of  the  deformity  is  entin'ly  unreliable,  the  deformity  in  these  situa- 
B,  owing  to  the  anatomical  jwisitiun  and   ei>nstruetion  of  the  vertebrae, 
ly  attaining  the  prop>rtions  found  es[»ecially  in  the  mid-dorsal  spine, 
some  authors  it  is  held  that  the  shape  of  tlie  curvature  establishes  the 
Jurative  or  non-snj>pnnitive  chanicter  of  the  lesion.      Thus,  it  has  \y<xn 
'itained  that  carlcji  sicca  freijuently  involves  a  nunilver  of  the  vertebne 
larily,  the  rL»sulting  projection  partaking  more  of  the  character  of  a  true 
ature,  while  but  few  vertebne  or  only  a  single  one  are  involved  in  the 
?  suppurative  variety,  giving  rise  to  the  sharp,  angular  dcfi)rnn'ty. 
Sta^e  of  Abscess. — Among  the  most  common  of  the  a)nsequenees  of 
s  of  the  spine  is  the  formation  of  abscesses,  which  during  their  forma- 
and  course  give  rise  to  important  symptoms.     While  these,  as  a  rale, 
acre  frequently  met  with  in  the  later  jx-rimls  of  the  dis»^ase,  the  jwtient 
no  time  e.vcmpt  from  them,  and  they  may  rjccur  at  the  ejirliest  time, 
before  deformity  is  visible.     Again,  some  esKsi^  run  their  eutiiv  course 
jut  the  appearance  of  an  abscess,  while  in  other  cases  absees-ses  have 
detectetl,  wliidi  have  disappeared  without  opening  or  giving  rise  to 
narked  disturbanw.    These  collections  of  pus,  coming  from  the  carious 
follow  the  geueral  rule  of  the  least  resistance,  and  in  their  passage 
riant  jxirts  and  organs  are  protectetl  by  the  fascise.     It  may  be  stated 
hey  ojH?n  at  some  distance  from  the  point  of  origin,  and  accorfling  to 
te  of  the  lesion.     The  most  conmion  sitnati(»n  for  the  (iirmation  of 
abeoesses  may  be  bnwidly  stated  to  be  fimnd  in  connection  with  caries 
»  dorso-lnnilMir  region.     The  dorsid  abscesses  find  their  way  beneath 
gamentnm  areiiatum  into  the  sheath  of  the  psoas  muscle,  and  aiv 
i  by  the  attachment  of  the  sheath  of  this  muscle  under  Ponport's 
ent  and   into  Scaqia's  triangle,  where  they  most  commonly  open  and 
irge  their  contents.    Caries  of  the  lower  lumbar  spine  gives  rise  to  the 
led  lumbar  or  gluteal  abscess.    This  has  its  nomial  outlet  through  the 
sacro-seiatic  notch,  and  most  often  points  at  the  lower  bonier  of  the 
IS  maximus.     Sometimes  these  lumbar  abscessi.>s  appear  pisteriorly, 
ToL.  III.— 05 
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Remilli  or  a  cose  of  mnlttple  fMctures  of  tbe  bones 
of  tbe  fiice.    (Agiiuw.) 


i 


months  was  run  over,  a  carriage  containing  five  persons  jutssing  over  hit 
face.     Besides  great  laceration,  the  right  malar  and  iipi>er  maxillary  bona 

were  broken  from  tlieir  attach* 
"■  ments,  and  driven  downward  and 

backward    for   at    least   half  an 
inch.    The  lower  jaw  was  bn»ken  j 
through  the  body  on  both  sides,  ■ 
as  well  as  at  the  symphysis.  Tbe  ~ 
left  clavicJe,  the  second,  third,  and 
fourth    left   ribs   anteriorly,  tLe 
fourth  and  fifth  posteriori}"  alw, 
and  the  fourth  right  rib  anteriorly 
and   posteriorly,  were   fractuRxl. 
Reduction  of  the  fractures  of  tlie 
facial  lx)no8  was  effected  ;  but  tiie 
child  died  from  the  chest-injuries 
in  about  thirty  hours. 

Another  remarkable  case,  io- 
volviug  both  upjier  maxillary 
bones,  is  recordid  by  Waechter.' 
Fractures  of  the  Bo.vra 
OF  THE  Truxk. — Prfwjturee  of 
the  ribe  aud  their  cartilages  are 
extremely  rare  in  early  life,  on 
account  of  tlieir  great  elasticity. 
Cases  are  upon  record  in  which  children  have  been  run  over  or  otherwise 
subjected  to  great  violeuce,  and  the  ril)s  have  given  way ;  but  in  almost 
every  instance  such  other  damage  has  Iwen  done  as  to  prevent  recovorr, 
Thus,  Fayrer'  mentions  tiie  c-ase  of  au  East  Indian  boy,  aged  two,  who 
had  fracture  of  the  left  fifth  and  sixth  ribs,  with  haemoptysis,  and  dial 
from  exhaustion  in  a  few  hours.  No  details  are  given,  but  it  may  be 
assumed  that  the  lung  was  wouudetl.  Rupture  of  the  lung  has  been  re- 
peatedly seen  where  the  rilis,  from  their  elasticity,  have  escaped  fracture. 

On  the  books  of  the  Children's  Hospital  in  this  city  there  is  noted  in 
1874  the  case  of  a  boy,  aged  five,  who  was  caught  under  a  falling  pile  of 
lumber  and  had  two  riljs  broken  on  the  right  side.  Sttme  emphm-ma 
ensued,  but  adhesive  strips  were  applietl,  and  the  boy  went  out  curetl  on  th« 
sixteenth  day.  Another  boy,  agetl  eight,  was  admitted  in  1875,  having  lia<l 
the  fifth  riglit  rib  broken  by  the  jwssage  of  a  wagon-wheel ;  he  was  dis- 
charged cured  on  the  twenty-fifth  day.  Coulon  records  the  case  of  a  chiki 
who  dii-d  from  rapture  of  the  lung,  and  who  was  found  to  have  sustained 
partial  fracture  of  two  or  three  ribs  on  each  side. 


I 
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>  DeuUche  ZeiUchrift  fiir  Chinirijie,  1877,  p.  KX?. 

*  Clinical  and  FatholugicBl  Observutioiu  in  India,  p.  223. 
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The  symptoms  of  fracture  of  the  ribs  are  pain,  difficulty  of  breathing, 
crepitus,  and  perhaps  emphysema.     Ecchymosis  may  be  present,  and  to- 
gether with  the  history  of  the  accident  will  help  to  indicate  the  seat  of  the 
lesion. 
^L      Adhesive  strips  of  suitable  width  should  be  firmly  applied  over  the 
^■•whole  of  the  affected  side,  so  as  to  control  the  movements  of  the  chest-walls. 

Other  treatment  should  lx>  instituted  according  to  circumstances. 
^L       Fractures  of  the  pelvis  are  of  extreme  rarity  in  early  life.     I  havQ 
^^Bcen  one  in  a  Ixjy  of  sixtecu,  who  had  fiillen  from  a  height ;  the  exact  seat 
of  fracture  could  not  Im?  determined,  but  it  was  in  the  anterior  portion ;  the 
urine  had  to  be  drawn  off  for  four  days ;  recovery  was  complete. 

Brj'aut  mentions  an  extraordinary  case  :  "  in  a  female  child,  great  sepa- 

ration  of  the  {lelvic  bones  was  present,  tlie  whole  j)elvic  organs  liaving  been 

B^ressed  out  of  the  outlet  of  the  j>elviB  by  the  crushing  force.     The  large 

intestine  for  about  a  foot,  uterus,  bladder,  etc.,  were  all  in  \'iew,  the  wliole 

t perineum  having  \nx'n  rupturwl."  Complete  recovery  ensued,  although,  of 
eourse,  with  jwrmanent  damage  to  the  parts. 
In  another  case,  that  of  a  boy  aged  seven,  Bryant  says,  there  were 
"frac-ture  of  the  pubic  bones  and  laceration  of  the  urethra,  accompanied 
with  profuse  hemorrhage  and  retention,  for  which  catheterism  was  ineffectual, 
and  death  seemed  imminent."  Free  incision  of  the  perineum  down  to  the 
urethra  gave  relief,  and  the  boy  recovered  rapidly. 

A  great  deal  of  shock  must  follow  an  injury  of  this  kind,  and  will 
^■demand  attention  ;  a  wide  bandage  should  be  place<l  about  the  pelvis,  and 
care  taken,  if  necessary,  to  draw  off  the  urine  as  it  collects  in  the  bladder, 
^^Other  symptoms  must  Ije  met  as  they  arise. 

H|  Fractures  op  the  Bones  of  the  Upper  Extremity. — Fractures 
of  the  clavicle  are  very  common  in  children,  and  may  be  due  to  eitiier 
direct  or  indirect  violence ;  in  the  latter  ease  the  line  of  breakage  is  gen- 
erally oblique  from  behind  forward  and  from  within  outward.  In  the 
majority  of  cases  the  middle  third  of  the  Ixme  is  the  part  affected. 
^m  -  Gross'  says  that  he  has  twice  met  with  intra-uterine  fracture  of  this 
^■bone,  from  vifilence  applied  to  the  mother's  abdomen  ;  and  Gurlt  gives 
^■Beven  instances  of  the  kind.  I  myself  saw  such  a  case  iu  1859  with  the 
Kate 


ate  Dr.  W.  Keller,  of  this  city. 


Gibson '  mentions  having  seen  the  clavicle  broken  during  birth  from  an 
ignorant  midwife  pulling  at  the  arm. 

The  clavicle  is  said  to  have  given  way  to  muscular  action  in  eonvidsions, 
in  the  case  of  a  boy  of  ten,  tjuotcd  by  Gurlt  from  Strcubel,  and  to  a  violent 
effort  at  bowling  in  a  boy  of  fourteen,  as  reported  by  Heath.' 

Sometimes  the  fracture  is  incomplet&     Malgaigne  gives  one  case  of  his 


•  Surgery,  vol.  i.  p.  944, 

•  Surgery,  vol.  i.  p.  266. 

•  British  Medical  Journal,  November  18,  1882, 
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own,  and  qiiotes  several  others.'    Holmes'  gives  an  excellent  representation 
of  a  s|)et'iraen. 

On  the  otlicr  hand,  Malgaigne  mentions  a  little  girl,  the  siihject  of  "» 
double  fracture,  in  which  the  middle  fragment,  about  two  centimetrc»  in 
length,  was  situated  vertically  between  the  two  others,"  and  could  not  be 
disengagrtl. 

\Mu  ti  the  violence  producing  the  fracture  has  not  been  very  great,  the 
periosteum  may  be  untorn,  and  the  fi-agments  are  held  closely  together. 
Yet  the  finger  carried  along  the  bone  will  detect  the  break,  and  |)ain  will  be 
caused  by  preasiire  at  this  point.  And  in  a  day  or  two  tiierc  will  be  notable 
Bwelliug  from  the  deposit  of  callus ;  it  seems  also  as  if  the  pcriofitenm 
became  softened,  and  yielded. 

When  there  is  displacement,  it  is  due  chiefly,  as  in  the  adnlt,  to  the  action 
of  the  serratus  magntis  muscle,  rocking  the  scapula  around  forwar»l,  and 
througli  the  acromion  process  pushing  the  outer  fragment  of  the  clavicle 
inward  ;  the  poi^toralis  minor  will  act  in  the  same  way. 

As  a  general  rule,  to  these  symptoms,  jwin  and  perceptible  deformity, 
there  is  added  loss  of  jwwer  in  the  arm  and  hand,  with  more  or  less  distinct 
crepitus.  Tiie  child  refrains  from  play,  snpixirts  the  arm  of  the  injund 
side  with  the  opposite  hand,  and  very  often  inclines  the  head  toward  the 
damaged  shoulder,  so  as  to  avoid  muscular  tension. 

Very  often  the  union  of  a  broken  collar-lwne  takes  phiw  with  gr«t 
readineas.  Berry'  says  that  in  six  cases,  of  ages  ranging  between  five 
months  and  five  years,  the  consolidation  was  found  complete  in  from  nine 
to  fourteen  days,  the  longest  time  l)eing  notwl  in  the  youngest  chilil. 

I  have  rtH-ctitly  seen  a  girl  five  months  old  with  a  iVac'tureof  theclavifle 
caused,  her  motlier  said,  i>y  falling  out  of  bed  ;  crepitus  was  distinctlv  ft'it, 
but  could  not  be  precisely  located,  by  reason  of  the  plumpness  of  the  parts. 
Union  wa^  jiorfcct  in  seven  days. 

Ni>n-uiii(iu  scinetimcs,  however,  occurs.  I  saw  in  18>57  a  girl  aged  ten 
who  thri'c  months  before  had  fallen  headforemost  about  fifteen  feet  upn 
some  sidid.  She  liad  an  ununited  fractuit;  of  the  left  clavicle,  about  uiie 
inch  from  its  acromial  end  ;  the  inner  fragment  was  tilttd  backward,  ihe 
outer  one  upward  ;  movement  of  the  head  tt)ward  the  left  side  was  difficuJL 
A  case  is  uieiiti<>n«'d '  of  "a  girl  agi-<l  nine  who  had  bn)ken  her  davicif  .1 
month  befoR',  and  had  iiad  no  treatment;  tlie  sternal  fragment  projetitd 
upward  at  an  angle  of  forty-five  degrees,  its  sharp  extremity  forming  a 
visible  pnnnincrice  at  the  side  of  the  neck.  The  other  fragment  was  fully 
an  inch  below  this,  and  connected  with  it  by  what  ap|)eared  to  be  a  band  of 


I 
I 


'  Sec  also  BlnnJin,  American  Journal  of  the  Mi'dical  5icienccs,  April,  1848,  from  JouN 
nal  (\i}  M«l.  C't  dt'  Chir.  pral.,  Juillet,  1842  ;  Biid  Hobert,  ibid.,  Jonimrj-,  1809,  from  L'l'nion 
Mediojilo. 

'  S>irKi''«l  Tn-atment  of  the  Diseases  of  Infancy  and  Childhood,  1868. 

•  New  Enu'land  Medical  Monthly,  March  1.5,  188.3. 

*  Holmes's  Systum  of  Surgery,  8d  cd.,  vol.  i.  p.  tH8;  Americnn  edition,  %'oI.  i.  p.  W«. 
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One  of  these  is  carried  round  the  upper  jiart  of  the  arm,  thenoe  across  the 
back  and  round  the  thorax ;  it  draws  the  head  of  the  humerus  backwanl 
toward  the  median  line,  and  thus  crowds  the  scapula  in  the  desired  dimv 
lion,  the  acromion  carrj'iug  witli  it  the  outer  fragment  of  the  clavicle.  Tin; 
hand  is  now  brought  up  toward  the  sound  shoulder,  and  the  second  strip 
[ilaced  diagdtiaHy  around  the  elbow  and  shoulder,  one  portion  going  in  front 
and  the  other  behind. 

In  most  cases  the  inner  fragment  needs  no  attention.  Occasionally, 
huwever,  it  lias  been  forced  forward  by  the  outer  fragment  getting  behiDtl 
it ;  and  then  gentle  pressure  by  means  of  a  {Kid  of  suitable  size,  kept  in 
place  by  small  strips,  may  be  employed  to  push  it  back  into  its  proper 
position. 

Compound  fracture  of  the  clavicle  is  of  extremely  rare  occurrence  in 
early  life.  In  one  case,  reported  by  Whitson,'  the  bone  was  sutured,  with 
a  good  i-esult. 

Schneck*  had  occa.sion  to  treat  a  little  girl  aged  five  who  had  Ijeeu 
kicked  by  a  colt,  and  wlio  had  a  fracture  of  the  clavicle  complicated  with 
fracture  of  the  upper  part  of  the  humerus.  Fox's  apparatus  was  used  for 
the  former,  and  a  hollowwl  wmiden  splint  for  the  latter,  the  arm  being  con- 
tintid  to  the  side,  with  a  [XTfect  result  in  t«ch.  Foulcrton'  met  with  a  case 
in  which  a  boy  nineteen  months  old,  whose  nurse  pidlcd  him  by  the  hand, 
IukI  a  fracture  of  the  clavicle  and  a  separation  of  the  upper  epiphysis  of 
the  radius. 

PraotureB  of  the  scapula  are  very  rarely  met  with  in  children.  I 
have  myself  seen  one^  in  a  little  girl  two  and  a  half  years  old,  who  liad 
fallen  down  three  steps;  the  neck  of  tlie  lx»ne  was  broken.  Another  case 
of  the  same  kind  has  been  n'jiortcd  Ijy  Dr.  John  Ashhurst:*  in  lx)th  the 
diagnosis  was  made  by  exclusion.  Gurlt  quotes  from  Michon  a  case  in 
which  a  child,  in  getting  up  off  the.grtiund,  fractured  the  scsipula  by  mus- 
cular action.  I  have  lately  had  in  the  Pennsylvania  Hospital  a  Iwy  said  to 
be  two  years  old,  but  very  large  for  that  age,  who  fell  out  of  a  third-story 
window,  sustaining  a  fracture  in  the  shoulder-joint,  probably  through  the 
glenoid  cavity ;  crepitus  was  very  distinct,  but  could  not  be  accurately 
located.     On  the  sixteenth  day  all  trace  of  the  injury  had  disappeanxl. 

By  reason  of  the  relations  of  this  bone,  there  is  very  little  tendency  to 
displacement  when  it  is  broken.  The  treatment  consists  in  keeping  the 
whole  shoulder  and  arm  at  complete  rest, — which  can  be  done  by  a  cap  of 
binder's  board  or  thick  pasteboard  moulded  to  the  part,  and  a  bandage 
confining  the  arm  to  the  side.  A  carefully-applied  plaster  dressing  would 
answer  the  same  purpose. 

Fractures  of  the  humerus  are  very  often  met  with  in  children  ;  they 
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'  British  Modical  Joumnl,  Januiiry  0,  1888. 

•  American  Journal  of  the  Medic*!  Science*,  April,  1868. 

•  Lancet,  October  2,  188fi. 

•  Tranasctiona  of  the  College  of  Phraicions  of  Fhilndelpbia,  1876,  8d  series,  rol.  i. 
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Iky  result  from  direct  or  indirect  violence,  or  from  muscular  action.  Any 
portion  of  the  bone  may  give  way,  but  in  by  far  the  largest  number  of 
cases  the  lower  thiixl  suffers.  (In  adults  the  reverse  is  true,  the  upper  por- 
tion being  in  them  much  more  frefjueatly  broken.) 

^P  The  analomical  neck  of  the  humerus  is  reported  by  Frnscr '  to  have 
wpen  fractured  by  machinery,  in  a  boy  a^vd  fifteen,  the  head  of  the  bone 
being  displaced  downward ;  reduction  of  bjtli  fracture  and  luxation  was 
effected  under  chloroform,  and  "  perfect  recovery"  ensued. 

But  in  the  majority  of  instances  in  early  life  the  upper  cpiphysk  is 
detached,  when  in  an  adult  the  anattjmieal  neck  would  give  way.  Such  an 
accident,  auconling  to  Chai»lain-Durocher,  has  occurretl  during  birtli,  from 
the  midwife  hooking  her  finger  into  the  axilla  and  making  traction. 
Bmns  *  collected  six  instances  of  this  kind. 

Hamilton  mentions  a  case  in  whicli  a  child  thirteen  months  old  fell 
from  his  cradle  and  was  said  by  an  empiric  to  have  sprained  his  shoulder. 
Three  weeks  afterwanl  Dr.  H.  was  called  in,  anil  detcctetl  a  separation  of 
ihe  epiphysis,  whicli  he  treated;  but  no  union  had  taken  place  five  months 

Esmarch'  excised  the  Rcparated  epiphysis  in  a  child  aged  five  on  account 
^f  osteo-myelitis  and  suppurative  arthritis  of  tlic  shoulder. 
^P    Fuqua  *  rejxirts  the  case  of  a  boy  aged  ten  who  made  a  perfect  recovery 

from  what  was  supiwscd  to  be  a  disjiniction  of  tlie  upixr  epiphysis  of  the 

humerus,  caused  by  a  fall  from  a  horse.     There  may  be  some  doubt  about 

the  diagnosis  in  this  case. 
B^    Richmond  *  rcjwrts  two  instances :  one  that  of  a  girl  aged  ten,  injured 

DV  falling  down  three  or  four  feet  on  her  back,  and  treated  with  a  moulded 

leather  cap  over  the  shoulder ;  the  other  that  of  a  young  man  aged  nine- 
l^en,  treated  by  first  raising  the  arm,  then  bringing  it  down  and  applying 

extension  and  counter-extension  by  mwins  of  an   outside  splint.     lu  the 

former  case  there  was  some  deformity  reiuaining;  in  the  latter  "a  perfect 

result"  was  obtained. 

Hamilton  mentions  two  cases,  in  boys  aged  thirteep  and  sixteen,  in 

which  the  injury  was  supposed  at  first  to  be  luxation,  and  treated  as  such. 

Some  shortening  ensued  in  both  ;  the  ultimate  result  in  the  younger  was 

unknown,  but  the  other  had  a  jwrfectly  useful  itrni. 

A   remarkable  case  is  nicntioneil  liy  Bouehut  as  observed  by  Foucher. 

A  girl  agtxl  tliirtecn  was  taking  a  frame  down  from  a  wail  above  her  head, 
Bliien  the  upper  epiphysis  of  the  humerus  was  separated  by  the  muscular 

effort  she  made ;   an  alwix^s  formed,  and  death  ensued  in  about  seven 

weeks,  when  the  diagnosis  was  estai)lisiie<l  by  an  autopsy. 

'  Americftn  Journal  of  the  Medical  Sciencw,  April,  1869. 

*  Archiv  fur  Klininche  Chirurgie,  1882.  Bd.  xxvii. 
'  Wnitz.  Lnnconbwks  Archiv,  1877,  Bd.  xxi. 

♦  Louisville  Mwlionl  Hpmld,  .iBnuory,  1882. 
'  New  York  Medical  Journal,  November,  1877. 


10G4 


FRACTUBES  AND   DISLOCATIONS. 


^ 


Sometimes  these  separations  are  wmpound.  Knox '  reports  such  a  ca.<e 
in  a  boy  aged  sixteen,  whcse  horse  fell  on  liim  ;  the  cud  of  the  shaft  of  tin: 
humerus  protruded  through  the  deUoid  uuisK^le.  Reduction  yras  effwtei], 
and  tiie  wound  di'cs.se<i  ant iwptic 'ally  ;  a  shouldcr-oap  of  felt  and  an  inside 
angular  zinc  splint  were  applied,  and  the  boy  made  a  jwrfect  reeovery, 

Clark,'  in  a  similar  case  caused  by  a  mai'hinery  atvidont,  was  obligpi]  to 
amputate,  the  limb  becoming  gangrenous  by  reason  of  damage  to  the  axil- 
lary artery.  He  refera  to  sixteen  instances  in  which  this  lesion  was  sunplc, 
and  to  four  in  which  it  was  compound ;  two  of  the  latter  ended  &tally. 

Separation  of  this  ejjiphysis  had  been  recc^nized  by  Sir  A.  Cooper,'  and 
by  Sir  C.  Bell,  who  says,*  "  I  have  known  it  occur  from  a  boy  firing  a 
musket;"  but  it  was  first  accurately  doscrilMMl  Ijy  R.  W.  Smith,  of  Dubiiu, 
in  1847.  Ati  important  fact,  pointed  out  by  Mr.  Jonathan  Hutchinson' 
and  myself,"  is  the  rotation  inwaixl  of  the  up|)cr  fr.i;3;ment  by  the  action  of 
the  supraspinatus,  infras|)inatus,  and  sut>f*(apularis  muscles.  This  idea  wan 
again  brought  forward  by  Dr.  E.  M.  Mnurc,  in  a  jiajjcr  read  l)efi)re  the 
American  Medical  Association  iu  1874,  with  the  suggestion  that  the  end  of 
the  shaft  became  caught  iu  the  concavity  of  the  lower  surface  of  the  cpi* 
physial  fragment ;  ho  proiKisi'vl  («rryiiig  ti»e  arm  upward  and  forward  to  the 
periHMidicular  (uiediau*.')  line,  and  then  making  exti-nsion.  I  would  venture 
to  express  my  belief  that  a  better  plan  is  to  follow  the  upper  fragment  with 
the  lower,  first  Ijv  e»tcnst«m  ovri-coniing  any  imjMiction  that  may  exist,  and 
then  carrying  the  elbow  npwaiil  luid  outward  so  that  the  arm  siiall  be  at  m 
angle  of  perliaps  forty-five  dt^rees  with  the  body,  iu  which  (xisitiun  it  oia 
be  readily  suppmted  by  mcsiiis  of  a  splint,  one  branch  of  wliich  slioidd  Iw 
applied  to  the  side  ol"  the  chest,  the  other  to  the  iimer  side  of  the  ami.  — 
After  a  week  or  two  the  splint  may  be  changed  so  as  to  lessen  the  augle,^ 
and  again  two  or  three  days  later,  and  so  on  until  the  arm  is  brought 
down  close  to  the  body. 

Helferich '  ])reseiitetl  to  the  Society  of  German  Siirge<ms  a  suct-fssfi 
case  iu  which  he  fiarl  cut  down  upon  the  fi-agments,  reduciHl  the  disphur 
ment,  and  fasteue<l  the  pit>ces  together  with  a  long  stwl  pin,  which  was  left 
in  place  for  a  ibrtuight.     Bruus  rcjjort^nl  two  cases,  and  W(M'lller  one,  ia 
each  of  which  excision  of  the  epij)hysial  fragment  had  been  resorted 
Such  ojXTations,  it  si-ems  to  nic,  must  1k»  rarely  cnlkxl  for. 

Bnius  [l<x.  cit.)  refere  to  two  cases  in  which  this  injun-,  unrelieved, 
followed  by  serious  interference  with  tlie  development  of  the  bone.     In 


'  Medical  Kcws,  Dfr<»mb<^r  fi,  1885. 

•  Glii.«g()W  Medictil  .lourtml,  Sepleinbor,  1886. 

•  DUlooHtiiins  and  Fraelurf*,  etc.,  p.  431. 

•  Institute*  of  Sur^ry,  1S<38,  vol.  i.  p.  110. 
'  Mediciil  Times  und  GiiKctte,  Maroh  10,  18C6. 

•  New  York  Mediral  Journal,  UctoK-r,  1866. 
^  Annual  of  the  Universal  Medical  Soicnoes,  1889,  fk>na  La  Semaine  MMicalc,  Apn 

11,  1888. 
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B  man  aged  twenty  had  had  at  ten  years  of  age  a  separation  of  the  o])ii)liy- 
^iig^.WKl  the  arm  was  sliortciiixl  by  thirteen  centiuictres ;  in  the  other,  a  man 
aged  forty-niue,  who  iu  liis  swouJ  year  had  "  hurt  his  shoulder,"  the  siiort- 
euing  aniuuntetl  to  fourteen  oeutiinetres.  Bryant  mentions  having  seen  a 
woman  ageti  thirty  wljuse  arm  was  shortened  live  inches,  from  injury  to  the 
upper  epiphysis  of  tlie  humerus  iu  early  infancy.  Sliearar'  saw  a  man 
aged  llfty-Lhri.H>  wliose  arm  was  shortened  hy  four  iuehcs,  as  the  result  of  a 
fracture  near  the  head  of  the  humerus,  sustained  at  two  years  of  age;  this 
was  probahly  a  similar  ease.  It  is  not  too  much  to  assert  that  accurate 
apjKKsition  of  the  fragments  will  be  the  surest  means  of  preventing  sucli 
trophic  cJianges. 

Fraditres  of  the  gurr/ical  neck  of  the  hiimernx  arc  not  common  in  early 
life,  although  they  may,  of  course,  <xvur  as  the  result  of  direct  violence. 
Their  main  interest  consists  in  the  difficulty  of  maintaining  apposition,  on 
aeiMjunt  of  tlie  action  of  tiie  muscles;  the  lower  fragment  is  usually  strongly 
drawn  upward  and  inward,  while  the  U])i)er  one  is  tilted  over,  so  that  the 
two  form  an  angle  salient  outward. 

Hutchinson  {loo.  eif.)  says  he  saw  a  l)oy  aged  ten  with  fracture  below 
the  tulwrosities,  in  wliom  the  lower  fragment  was  outside  of  and  behind 
tJie  up[)cr,  and  was  held  there  so  firmly  by  bauds  of  jxiriosteum  that  re- 
duction was  impossible,  even  on  the  post-mortem  table. 

A  boy  six  years  old  was  brought  to  the  Pennsylvania  Hospital  about 
two  mouths  since,  having  been  struck  by  a  locomotive  and  thrown  nlnjut 
twenty  feet  into  a  ditch.  He  had  a  comiKinnd  fracture  of  the  surgical 
neck  of  the  riglit  hnmerns,  and  a  sini|>le  I'racturc  of  the  outer  tliird  of 
the  clavicle.  Two  weeks  later  there  was  evidence  of  sujrpuration  in  the 
shoulder-joint,  and  excision  was  thought  of,  but  a  sudden  improvement 
octjirrtd,  and  all  the  symptoms  subsided.  He  has  now  only  a  slight  stiff- 
ness remaining  in  the  joint. 

Hamilton  mcnti<jns  two  cases,  in  boys  aged  respectively  twelve  and 
fifteen,  iu  botii  of  which  there  was  jierraanent  shortening  and  deformity, 
but  not  loss  of  mobility  or  strength. 

A  less  favorable  result  atteuckd  a  case  reported  by  Vi^t  ;*  it  was  that  of 
a  girl  aged  eleven,  in  whom,  although  there  was  an  excess  of  callus,  union 
failed  to  occur,  and  there  was  loss  of  sensation  nml  of  U'W'fuluess  in  the 
limb  J  excision  of  the  upjier  fragment  was  resortetl  to,  and  electricity,  but 
with  no  marke<l  benefit,  by  reason,  it  is  said,  of  neglect  on  the  part  of  the 
parents  of  the  child. 

Fradures  of  the  nhafi  of  the.  htuiienis  arc  not  infre<iucut  in  children  ; 
they  have  resultwl  sometimes  from  obstetric  ojierations,  and  occasionally 
from  the  compression  csuisetl  by  ttie  contrai'tions  of  the  womb. 

Powell'  saw  iu  a  idiild  four  days  old  a  fracture  at  the  middle  of  the 

'  Britigh  Medical  .I<iurnKl,  October  10,  1885. 
•  Deutsche  Zoifwhrift  fiir  Chirurjcie,  1877. 
'  Medical  Bulletin,  Jniiuary,  1884. 
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humerus,  caused  by  rough  handling  ou  the  part  of  a  nurse.  Pnmitt'  vras 
called  to  a  female  child  six  days  old  who  had  a  fracture  of  the  humenu  at 
the  junction  of  the  middle  and  ajvper  thiixls,  said  to  have  been  caused  three 
days  before  by  the  mutlier  lilliug  her;  tliere  was  some  doubt  whether  ihe 
Injury  had  not  occurred  during  birth. 

Campbell'  reports  the  ease  of  a  boy  sixteen  days  old  who  fr.ietiired  the 
humerus  near  the  middle  by  falling  out  of  bed ;  good  union  took  place  in 
three  weeks.  The  treatment  is  stated  to  have  been  by  means  of  a  gutta- 
percha splint,  with  a  pad  on  the  inner  side  of  the  arm,  the  limb  being  bound 
to  tlie  chest  with  adliesive  plaster  and  bandages. 

In  older  children  blows,  falls,  and  violence  of  various  kinds  produce  these 
injuries.  Sometimes,  but  rarely,  they  are  conijwund  ;  I  have  luul  to  ampu- 
tate the  arm  of  a  boy  oidy  seventeen  months  old  for  railroad  crush,  and  he 
completely  rocoverwl.  In  a  aunil)er  of  instances,  in  early  life,  the  humcnis 
has  given  way  under  muscular  effort  in  throwing.  Bellamy  '  records  one 
at  the  age  of  fourteen ;  Perriu*  one  in  which  the  same  boy  twice  broke  his 
humerus  in  the  lower  third  in  this  way,  a  year's  time  intervening  between 
the  two  accidents. 

Occasionally  in  these  cases  the  periosteum  is  untorn,  and  holds  the  frag- 
ments together ;  but  there  is  pain,  heli>lessuess  of  the  limb,  and  tcndemeBa 
on  pressure.  Usually,  however,  the  mobility  at  the  seat  of  fracture  makes 
the  diagnosis  clear.  One  of  my  own  children,  at  the  age  of  six,  had  his 
humerus  broken  in  the  lower  third,  by  direct  violence  ;  but  it  was  not  until 
two  weeks  later,  when  he  had  a  fall,  that  the  fragments  were  disjoinoL 
Kaleigh*  reported  a  similar  case  in  a  boy  agetl  nine  years. 

Complications  of  these  fractures  are  not  often  met  with  in  children  :  but 
Laui-ent '  gives  a  ease  related  to  him  l.iy  liichct,  in  which  a  l^iy  aged  ten 
fell  off  an  ass,  and  broke  the  humerus  at  the  middle ;  next  day  a  small  pul- 
sating tumor  was  noted,  evidently  an  aneurism  caused  by  wound  of  the 
artery  by  one  of  the  fragments.  Ligation  above  and  below  was  practised, 
with  a  good  result.  Stamforth  '  is  rejwrtcd  to  have  shown  to  the  Sheffield 
MiHlico-ChirurgiciU  S(x:iety  a  girl  twenty-<me  years  of  age  with  atrophv  of 
the  deltoid,  supraspiuatus  and  infraspinatus,  biceps,  and  brachialis  anticus, 
supposed  to  be  due  to  "a  green-stick  fracture  of  the  humerus  over  nineteen 
years  previously." 

The  treatment  of  fracturts  of  the  humerus  has  varied  greatly  in  differ-  _ 
ent  hands.  I  shall  only  mention  that  whicli  I  have  always  found  e£rci:ti\-e. f 
A  splint  of  light  wood,  of  sheet  zinc,  or  of  binder's  board  should  be  a<lapted 
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•  St.  Louis  Courier  of  Mi^icine,  Novemher,  1881. 
'  New  York  Juumnl  of  Medicine,  M»y,  1868, 

»  Lancet,  May  11,  1878. 

♦  L'Union  MMicale,  June  9,  1857. 

'  American  Journal  of  the  Medical  Sciencen,  Febru»ry,  1888. 

*  Dcs  An^vrysme^  eompliquant  les  Fractuiea,  p.  42. 
1  Lancet,  May  26,  1889. 
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to  the  inner  side  of  the  ami,  tlie  ellxnv  Ijeiiig  flexed  at  a  right  angle ;  this 
splint  should  extend  fitini  well  itp  in  the  axilla  to  the  ends  of  the  fingers, 
the  upper  end  of  it  l>eing  rounded  off.  Thi"ee  small  splints  of  zinc  or 
binder's  board  shotdd  next  l>e  cut  out,  one  for  the  back  of  the  arm  from  the 
shoulder  to  the  elbow,  one  for  the  outer  side,  and  one  lor  the  front.  Each 
if  these  is  now  to  be  carefully  padded  with  an  even  layei'  of  ckan,  raw  cot- 
ton, or  with  two  to  four  layers  of  canton  flannel.  Just  at  the  elbow,  in  the 
inside  splint,  a  hole  should  l>e  cut  for  the  epitnx-hlea  or  iuner  amdyle,  or 
else  a  pad  should  be  placed  just  above,  so  as  to  prevent  pressure  on  that  bony 
prominence.  Reduction  being  now  carefully  accomplished,  the  splints  are 
applietl,  and  secured  by  a  roller  Iwndage,  Ijegiiuiing  at  tiie  fingers  and  end- 
ing at  the  shoulder.  The  turns  should  be  ]vut  on  as  accurately  as  iM)ssible, 
just  tightly  enough  to  keep  the  entire  limb  at  ix-rfect  rest.  The  whole  is 
now  SMSix-ndwl  from  the  neck  by  means  of  a  sling. 

AVhen  the  fracture  is  above  the  middle  of  the  bone,  it  may  be  well  to 
substitute  for  the  three  small  splints  a  pastelxjard  cap,  accurately  cut  out, 
8«jf^ened,  and  fitted  so  as  to  extend  from  the  tip  iif  the  shoidder  to  the  elbow, 
embracing  a  little  less  than  two-thirds  of  the  circumference  of  the  arm. 
Between  this  and  the  inside  splint,  I  have  never  found  it  difficult  to  control 
the  fragments. 

Cases  of  delay  or  failure  in  union  arc  more  frefpient  in  this  bone  than 
in  any  other  part  of  the  skeleton.  Mott '  reportcii  an  instance  in  which  a 
boy  of  twelve  had  a  fracture  which  after  the  layiBc  of  eight  months  had  not 
united,  the  ends  of  the  fragments  having  become  conical  ;  setons  were  twice 
used,  but  failed  ;  the  ends  were  then  cut  down  upon  and  sawn  off,  aud  the 
surfaces  of  bone  wired  together,  with  excellent  success. 

White  is  credited  with  the  f]i*st  resection  in  a  case  of  this  kind,  in  1759; 
but  he  says*  he  was  not  the  ojverator ;  the  result  was  perfect. 

A  very  curious  case  has  been  recorded  by  Clarke,'  of  a  fast-growing  boy 
who  had  a  fracture  of  the  arm,  Mhich  united  ;  he  returned  to  school,  over- 
worked himself  in  trying  for  a  prize,  and  broke  down  in  health,  when  the 
fragments  were  found  to  have  become  disjoined. 

In  the  Warren  Museum*  there  is  a  s]>efimen  (So.  I.'il4),  from  a  boy 
fifleen  years  old,  of  the  lower  six  and  a  half  inches  of  the  humerus,  necrosed 
after  fracture  of  the  bone  and  compound  dislocation  of  the  elbow.  After 
the  removal  of  the  sequestrum,  healing  took  place,  and  "  when  heard  from 
four  or  five  years  aftcrwanls,  he  had  a  goixl  arm,  and  sufficient  motion  at 
the  elbow." 

Frai'furen  of  the  Lower  Poriimi  of  Ike  Humerus. — Close  above  the  elbow, 
where  the  humerus  widens  out,  becoming  tliinned  antero-posteriorly,  frao- 


'  TronMctions  of  the  New  York  Academy  of  Medicine,  1867,  vol.  i. 
'  Ouea  in  .Surgery,  p,  69. 

»  Medicnl  Times  nn<\  Gnzelte,  November  16,  1867. 
,  *  Catali'gup,  pp.  243-44. 
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ture  very  often  occurs  in  children,  and  is  apt  to  be  followed  by  permanent 
disability. 

The  sliort  lower  fi-agmciit  is  tilted  forward  by  the  action  of  the  tifxurs, 
pronators,  and  extensors,  aidiil  by  the  iipwaixl  pull  of  the  triceps,  the  biceps, 
.„  and  the  braehialis  anticus  upon  the  radius  aud 

ulna.  Hence  there  is  formed  between  the  twu 
fragineuts  an  angle  salieut  forwaixl ;  ami  uiiifss 
this  is  corrected  it  will  be  found,  when  union  has 
taken  place,  that  flexion  of  the  ell)t)W  is  limited, 
for  an  ol>vious  reason.  (See  diagram,  Fig.  12.) 
Of  this  I  have  myself  witnessed  rcjx>atcd  iu- 
stances.  A  clear  description  of  this  state  of 
tilings,  with  an  illustrative  case,  in  a  boy  aged 
eight  years,  is  given  by  Coidon.' 

Verueuil,  in  a  discussion  at  the  Soci^tfi  de  Chirurgie'  in  Paris,  men- 
tioned a  boy  aged  twelve  who  by  a  fall  from  a  horse  had  the  humerus 
broken  at  its  lower  part.  There  was  go«l  union  without  deformity,  but  tiie 
radial  nerve  was  paralyzctl.  Four  months  later  the  arm  and  forearm  were 
shrunken,  and  the  lower  fragment  was  altuost  doubled  in  its  antero-peste- 
rior  diameter.  The  elbow  had  been  kejit  immovable  for  seventy  davi 
Extension  was  possible  to  one  hundred  and  thirty  degrees,  dejcion  only  ta 
ninety  decrees.     Pronation  and  supination  were  fi"ee. 

From  luxation  of  tiie  elbow  ba<'kward,  which  it  much  resembles,  lhi»| 
injury  may  be  distingnislie<l  bv  three  points.  First,  there  is  apt  to  be  di 
tinct  crepitus,  easily  perceived.  Secondly,  there  is  abnormal  raf»bility  in 
every  direction  ;  on  grasping  the  arm  with  one  hand  and  the  forearm  with 
the  other,  the  surgeon  will  (ind  not  only  flexion  autl  extension  free,  but  the 
forearm  movable  also  from  side  to  side.  Thirdly,  the  olecranon  will  he 
found  to  preserve  its  normal  relation  to  the  epitroehlea  and  e])i(?ondyle. 

I  have  in  one  instance  seen  this  fracture  compound,  in  a  boy  about 
twelve  years  old,  who  had  fallen  from  a  low  fence ;  the  artery  was  torn 
across,  and  I  was  obliged  to  amputate. 

Lange  hns  rectuxled^  the  case  of  a  girl  aged  eight,  who  after  a  fractu 
close  to  the  lower  end  of  the  humenis  had  jmin  at  the  scat  of  injury,  t 
wrist  and  fingers  l>eing  flexed,  with  a  very  limitc<!  degree  of  motion 
sharp  edge  of  bone  could  lie  felt.     An  incision  was  made,  and  the  metlL 
nerve  found  flatteuetl  against  tiie  edge  of  Ixme ;  alwve  this  jwint  the  nerv 
was  thickenctl.     The  nerve  was  loosened,  and  the  edge  of  bone  exci 
with  decided  relief.     A  curious  point  is  that  in  this  case  the  growth  of  t 
nails  was  interfered  with  previous  to  the  o|K'ration. 

Various  plans  have  been  rccommeudetl  for  the  treatment  of  these  cases; 
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'  Op.  cit,  p.  186. 

'  Bull.  Pt  Mom..  1880. 

»  New  York  Medical  JounuU,  April  28,  1888. 
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he  paralysis  attending  upper  cen'ical  disease,  where  sudden  dtiith  may 
ike  pl'Mx'  from  crushing  of  the  cord  or  involvement  of  the  rfsjiiratury 
eutre,  or,  again,  whore  motion  and  sensation  are  both  involveil,  ineurable 
aralysis  often  remains.  We  have  discussed  this  compHeation  at  some 
togth  in  a  former  section. 

'  Deatii  often  oecurs  from  niptiire  of  an  abscess  internally,  from  intercur- 
:nt  inflammations,  sneh  as  pni'inuuiiia  ami  ttil>eR'iilar  nicuingitts,  or  from 
ihaustion  following  long-continued  discharges.  The  acute  exanthemata 
ive  a  deleterious  efl'wt  on  the  jirogrt'ss  of  earies,  and  |iertus.-iis  is  a  partic-u- 
rly  dangerous  eompliwttion,  esjKvially  iu  disease  of  the  thonicie  vertel)ne, 
ie  affection  of  the  spine  advancing  rapidly,  the  patient  often  dying  in  a 
UX)xysm.  Hemorrhage  from  perforation  of  large  bkxKl- vessels,  and  unf- 
cation  IVom  discharge  of  abscesses  into  the  lungs,  have  also  been  reported 
(Complications  with  a  fiital  termination. 

[  TREATMENT. 

I  The  modern  treatmeut  of  Pott's  disease  has  attained  a  measure  of  ex- 

^nce  attested  iu  a  high  degree  by  the  much  less  frequent  sight  of  those 

Itressiug  deformities  which  were  at  one  time  so  etmmion.     Mucli  of  this 

Jue  to  die  improved  means  not  only  of  treatment  but  als<i  of  early  diag- 

tis,  and  to  American  surgery  is  largely  due  the  advance  in  this  formerly 

Ich    neglected   bnuich   of  medicine.     In   f^fm^nencing   the  treatmeut  of 

ies  of  the  spine  a  consideration  of  the  patliolugi«il  ttate  that  we  have  to 

d  with  is  of  the  utmost  importance.      It  must  be  remembered  that  there 

Bts  in  this  condition  a  retrograde  rather  than  a  reparative  prfwrss,  one 

ich  iu  its  course  is  entirely  diftereut  from  the  pnxfss  that  follows  an 

ite  traumatic  lf«ion.     Instead  of  its  being  a  question  of  days  or  weeks, 

nths  and  sometimes  even  years  are  necessary  to  effect  a  cure. 

There  Iwing  this   long-rotitinued   draiu   on  the  system,  it   is   obvious 

t  the  care  of  the  general  health  sliould  i-eeeive  as  much  attenticm  at  our 

ds  as  the  local  condition,  which  iu  most  instances  is  but  the  expression 

1  general  constitutional  state. 

The  principles  of  treatment  to  be  constantly  held  in  view  sliould  be 
le  which  aim  at  (1)  improvement  of  the  general   health  and  (2)  proper 
to  tlie  diseased  parts,  which  embraces  the  question  of  cf)rrect  mechanical 
oort. 

Before  mentioning  those  remedies  which  have  been  found  of  service  as 
fral  reconstructive  agents,  we  would  insist,  iu  every  case  where  it  is  pos- 
»,  on  the  importance  of  fresh  air  and  sunlight,  the  influence  of  which 
been  recognized  and  has  largely  aid«l  iu  bringing  about  the  gootl  results 
lodern  tnuitmeut.  We  have  ventured  to  s|»eak  of  these  agents  Ix'fore 
tioning  the  more  generally  iisetl  nie<licines,  fwling,  as  we  do,  that  if 
icted  to  a  choice,  we  should  select  these  hygienic  means  as  against  in- 
il  metlicjition.  All  such  medicines  as  tend  to  "  btme-building"  arc  of 
e  in  this  disease,  and  the  selection  of  one — whether  it  be  oixl-liver  oil, 
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According  to  Gray,  the  lower  epiphysis  of  the  huoierua  is  developed  as 
follows :  "  At  the  end  of  the  second  year,  ossification  commences  io  iLc 
radial  portion  of  the  aitieular  surface,  and  from  this  point  extends  inward, 
so  as  to  form  the  chief  part  of  the  articular  end  of  the  bone,  the  centre  fut 
the  inner  part  of  the  articular  surface  not  appearing  until  about  the  age  of 
twelve.  Ossification  commences  in  the  internal  condyle  [epitrochlea]  about 
the  fifth  year,  and  in  the  external  one  [cpicoudyle]  not  until  between  liit 
thirteenth  and  fourtotnith  jears.  About  tlic  sixteenth  or  seventeenth  ytu, 
the  outer  condyle  [cpicoudyle]  and  both  portions  of  the  articulating  surfiict, 
having  already  joined,  unite  with  the  shaft;  at  eighteen  years,  the  inner 
condyle  [epitrochlea]  becomes  joined." 

My  ixlicf  is  tliat  in  young  cliildren  the  leverage  exerted  through  the 
ulua  sometimes  twists  off  the  whole  or  a  portion  of  the  epiphysis;  I'ur  I 
liave  re|)eatedly  observed,  in  subjects  less  than  five  or  six  years  old,  injiirin 
of  the  elixjw  in  which  there  was  crepitus,  and  yet  no  traceable  liue  of  frac- 
ture ;  a  certain  looseness  of  the  joint,  and  helpli^ssncss  of  the  limb,  whirb     i 
have  seenud  to  me  to  admit  of  no  other  explanation.     These  cases  havefl 
always  done  well  with  very  simple  treatment, — an  angular  splint  for  the  ~ 
front  or  inner  side  of  the  arm,  with  early  and  thorough,  though  very  gentle, 
passive  motion.     Wight'  met  with  a  curious  combination  of  injuries  in  s| 
boy  aged  eight,  who  fell  from  a  cart  and  sustained  a  fracture  of  both  Ixiiual 
of  the  forearm  less  than  an  inch  (two  centimetres)  from  the  wrist,  togethetl 
with  sejwration  of  the  lower  epiphysis  of  the  humerus.    Passive  motioo  of  | 
both  joints  was  begun  on  the  third  day,  and  good  union  was  obtained 
although  at  the  time  of  the  report  the  movements  of  the  elbow  were  still' 
somewhat  hindered  by  exwssive  deposit  of  callus. 

Maisonneuve*  met  with  a  compound  se|)aration  of  the  lower  epiphvioi 
of  the  humerus,  the  shaft  projecting  some  distance  through  a  large  wound 
Tiie  jKiticnt,  a  boy  aged  seven,  had  fallen  about  ten  feet.     Reduction  wa«l 
efFt>cted  with  some  difficulty ;  in  three  months  the  wound  healed,  and  a 
complete  recovery  ensued,  but  not  before  eighteen  months  had  elapsed. 

Among  Englisli  and  American  writers  there  is  a  somewhat  awkwan 
confusion  of  terms  in  regard  to  the  lower  extremity  of  the  humenjs. 
term  "  condyles"  ha.s  been  applictl  by  anatomists  to  the  tuberosities  at  the 
outer  and  inner  sides,  and  has  l>cen  so  us«l  also  by  surgeons,  who  have,  how- 
ever, often  iiR-lude<l  in  it  tlie  adjoining  portion  of  the  articular  surface.  In- 
deed, the  whole  of  the  trochlea  has  been  sometimes  spoken  of  as  jiart  of  the 
inner  condyle,  and  the  rest  of  the  joint-surface  as  iK'longing  to  the  outer ; 
while  fissures  running  down  into  the  joint  have  Ijcen  termed  "  intercondylar." 
Such  eonfnsiou  may  be  avoided  by  adopting  the  French  nomenclature,  and 
speaking  of  the  trochlea  and  epitrochlea,  the  condyle  and  the  epicondyle. 

Fractures  of  the  epicondyle  have  been  ob8er\'ed  in  children.     A  tvpical 
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'  Aniiats  of  Anatomy  and  Surgery,  October,  1880. 
•  Clinique  Chirurgicole,  tome  1.  p.  638. 
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in  which  in  the  hands  of  tlie  author  have  been  found  to  be  most  easy  of 
(justment  and  miKlitiratifiii,  and  wliich  mwlijinically  are  capable  of  niect- 
g  tbc  indicatioti.s  in  tlio  greatest  number  of  csises.  Tiie  prineijjlew  uiKler- 
Sng  the  question  of  all  sueli  aj>|>aratus  a.H  are  used  in  the  treatment  of 
ktt's  disease  ought  to  be  such  as  will  enable  us  to  seeure  certain  olyects. 
kief  among  these  are,  first,  the  prevention  of  undue  tRuimatisni ;  soennd, 
e  avoidance,  as  far  as  pnwticalde,  of  any  tiiovenient  of  tlic  diseutsed  [larts; 
d,  last,  the  prevention,  where  jvossible,  of  increase  of  pain  and  deliirmity. 
the  present  state  of  our  knowled^je,  there  is  no  apimratiis  tliat  will  sjitis- 
Itorily  aeeomplisb  all  these  indications,  and  we  have  already  statc<l  why 
Ib  lesion  presents  difficulties  in  the  way  of  treatment,  from  a  pathologi- 
i  stand-point,  entirely  dilferetit  from  (hose  which  |)reseut  themselves  in 
(  treatment  of  an  acute  traumatio  trouble.  Were  the  anutomieid  oppor- 
lities  present,  as  they  are  in  other  artieidations,  for  making  proper  trao- 
■  on  the  diseasol  jMirts,  there  could  l)e  no  doubt  as  to  the  isujKLTiority  of 
I  method ;  but  the  ai)plication  of  continuous  traction  to  certain  localities 
the  spine,  the  subje<!t  of  carious  iufliininiatiuu,  and  the  limitation  of  such 
rtion  force,  are  not,  in  our  opinion,  possible. 

The  treatment  of  Pott's  di.<»easc  by  the  plustor-of-Paris  jacket,  as  ]iopii- 

zcd  by  Prof.  Sayre,  has  of  late  years  receiswl  so  many  adherents  and 

n  so  universally  accepterl  as  an  easy  mode  of  treating  this  disease  that  a 

wonls  concerning  it  and  similar  plastic  supports  will  not  be  out  of  j)lace. 

is  an  undeniable  i'tu-t  that  any  apparatus  which  gives  pniteetion    from 

!ue  motion  and  traumatism  to  certain  diseased  areas  will  alford  relief, 

for  giving  us  a  ready  means  of  treating  such  Im'alities  Prof.  Sayre's 

hod  is  of  the  greatest  value.     This  is  partictdarly  true  of  the  dorso- 

bar  n^ion,  which  is  the  most  easily  controlleil  of  any  jjortion  of  the 

le. 

There  are,  however,  certain  dis4id vantages  cxinnected  with  the  use  of 
plastic  material,  which  are  of  sufficient  inijuirtance  to  receive  attention. 
encircling  of  the  body  in  any  solid  support  prevents  the  surgeon  from 
ing  the  opportunity  of  carefully  watching  the  progress  of  the  disease, 
of  estimating  the  condition  of  the  skin,  so  that  it  shall  reet>ive  jiroper 
.     Ulcerations  or  abscesses  may  form  without  his  knowledge,  and  no 
ification  of  the   apparatus   is   possilile  without    removal  and   renewal. 
improvement  wliich  ensues  on  the  application  of  any  apparatus  giving 
obility  is  such  that  jmtients,  as  well  as  sui^eons,  are  apt  to  be  deceived 
tie  amelioration  of  the  symptoms,  and  hence  escape  the  strict  watch 
isavy  in  these  cases.     Thus  the  plastic  envelojie   may  be  borne  for 
ths,  the  disease  tx)nstantly  advancing,  and  the  patient  returning  only  at 
intervals,  owing  to  the  absence  of  the  acute  manifestations.     Among 
)oor,  while  it  has  the  advantage  of  cheapness,  the  lack  of  cleanliness  is 
iwliack  to  the  use  of  the  plaster,  which  those  in  public  practice  caimot 
failed  to  notice.    It  is  obvious,  therefore,  that,  while  possessing  the  ad- 
ages of  economy,  of  needing  less  special  experience  than  is  required  for 
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broken  condyli'  (trochlea  ?)  was  found  in  the  olecranon  fossa ;  death  etmvA 
from  pvfenjia.  The  same  surgeon  has  reported  the  case  of  a  boy  agtd  iscvcii, 
in  whom  the  luxation  was  reducetl,  but  the  joint  was  permanently  stifli'iirtl. 
In  the  Warren  Museum '  there  is  a  specimen  from  a  girl  aged  sixteen,  who 
had  a  fracture  of  the  inner  condyle  (tnx-hlca?)  with  disliK-atiou  iNickwanI 
ami  outward  of  the  elbow.  Sloughing  ensued,  and  amputation  was  |Kr- 
fonnetl  on  the  forty -sixth  day ;  "  the  condyle  is  seen  to  have  undergiiuo 
considerable  change,  as  have  also  the  other  bones,  more  or  less." 

I^t  it  l»e  noted  that  the  same  nuiscular  violence  which  is  charged  in  some 
instances  with  tearing  off  the  epitrochlca  would  also,  through  the  ulna,  I* 
very  apt  to  wrench  away  a  portion  of  the  trochlea  itself. 

Tiie  synijitonis  <if  fracture  of  the  trochlea  nee<l  hartlly  Ik;  discussnl  in 
detail ;  tlicy  arc,  irukHH^l,  often  nmskctl  by  the  swelling  which  so  rapidly 
ensues  upon  the  receipt  of  the  injury. 

As  to  the  freatnicut,  it  must  l)e  directwl  first  of  all  to  the  allaying  of 
inflammation  in  the  joint;  I  think  free  leeching,  with  the  employment  of 
evaporating  lotions  for  a  few  days,  highly  advisable.  On  the  subsideace 
of  the  swelling,  (he  dof  irmily  should  be  carefully  corrcctetl,  and  the  liml) 
placc<l  at  rest  with  the  elbow  well  flexed.  Passive  motion  should  be  begim 
early,  and  carried  out  thoroughly  but  very  gently  even*  day.  This  seetna 
to  me  of  more  importance  than  anything  else.  I  myself  employ  the  splint 
shown  in  Fig.  Ki  (p.  lOfiU) ;  if  an  anterior  angular  splint  is  pivferntl,  i. 
sliort  posterior  splint  applied  from  the  middle  of  the  iip|)er  arm  <lowu  to 
the  point  of  the  elbow  may  1x3  add-d,  in  order  to  press  the  olecranon,  and 
with  it  the  fragment,  forward. 

Frf"'fiirfj<  of  the  condyle  are  by  no  means  uncommon  in  children.  Ha 
ilton  (1880)  says  that  of  twenty-nine  cases  recorded  by  him,  twenty-se' 
were  in  patients  under  fifteen  years  of  age. 

Dire<.:t  violence  may  give  rise  to  this  injury  ;  or,  if  the  hand  is  fi.xed  witi 
the  elbow  in  flexion,  and  a  blow  is  received  low  down  on  the  back  of 
arm,  the  condyle  may  be  furecd  off  liy  the  head  of  the  radius. 

In  a  ease  shown  by  I5i<lvvell-  to  the  Ilunterian  S<x;iety,  a  lx\v  agetl  five  h 
hail  a  fall  on  the  hand  tliirtecn  weeks  previonsly.  He  was  said  to  have  di 
Utcated  the  elbow,  and  splints  were  applied  for  three  weeks.  When  show 
there  was  deformity,  widening  of  tlie  ellxtw,  and  very  little  motion  ;  the  out^ 
half  of  the  artindar  extremity  of  the  humerus,  dis|ilaee<l  forward  and  ou' 
v.'ard,  was  firmly  united.  It  seemed  obvious  that  the  condyle  had  been  foi 
off  by  the  u])\var<l  thrust  of  the  radius.     Excision  of  the  joint  was  pro|xi 

Coinjiarwl  witli  fracture  of  tlie  triK'hli-ii,  that  of  the  condyle  is  nuich  l 
serious,  since  it  does  not  affect  the  jwrtion  of  the  joint  which  is  essential 
its  stability.  The  fragment,  and  with  it  the  head  of  the  radius,  is  apt 
Ix?  displaced  backward,  or  backward  and  outwanl.  Usually  it  can  be  casi 
replaced,  but  oft:en  there  is  difficulty  in  retaining  it. 


I 


>  Catalogue,  p.  172. 


'  Lancet,  May  4,  188S. 
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The  opinions  of  surgeons  have  varie<l  gri>atly  in  regard  to  the  trratmal 
of  fractures  about  the  elbow.  Despri^s '  has  adviK^ated  tlie  use  of  a  sim|ile 
sling,  with  poultioes ;  but  was  strongly  opjvosed  by  S6e,  Venjojiil,  and 
Lannelongue,  who  thougiit  the  immovable  api>aratus  should  always  lie  em- 
ployed. S6e  mentioned  the  case  of  a  child  treatoil  without  splints,  withs 
verv'  bad  ivsult,  the  cllMiW  ix-ing  ankylosod  and  gi-enfly  deformwl.  Vm- 
nciiii  aiKl  l/iinieluugue  thought  there  was  great  risk  of  hy|x>rosto»is  under 
any  treatment. 

Illingworth"  has  rwommendcd  tiie  employment  in  thes?e  injuries  of  i 
"  box-splint,"  the  limb  being  placed  in  extension,  with  the  hand  pronatiii. 
It  seems  to  me  that  this  would  rather  promote  the  formation  of  the  angk 
salient  forward. 

Besides  the  forms  of  fracture  now  s|)ecified,  there  are  cases  of  general 
8ma.sh  of  the  bones  entering  into  the  elbow-joint.  Thus,  Beach'  reports 8 
case  of  comjinnnd  frm^ture  and  seiMiration  of  the  lower  epiphysis  of  the 
humerus,  with  crushing  of  the  ends  of  the  radius  and  ulna,  in  a  lioy  a^A 
eight,  wlio  had  bcn-n  nni  over  by  a  iiorse-<«r. 

Such  iiijuries  involve  almost  of  necessity  the  total  loss  of  mobility  of  I 
the  clbuw-j<iint,  as  well  by  reason  of  the  damage  to  the  soft  parts  apt  to] 
attend  thcni.  as  by  the  irrt^ularity  of  union  of  the  fragments,  and  tli«| 
obliterati(m  of  the  joint-cavity  by  inflanimation.  Of  cotirso,  if  the  vessckl 
and  nerves  are  torn,  tliere  is  danger  of  gangrene,  and  amputation  may  W 
imperatively  demandtxl.  If,  however,  the  vessels  have  escajicd,  the  nnn 
may  ite  placed  in  such  a  position  as  to  make  it  most  useful,  and  the  i 
treated  with  the  exiXH-tation  of  ankylosis. 

A  much  better  rcsult,  however,  can  Iw  attained,  if  the  muscular  an 
ligamentous  tissues  have  not  l«oen  destroyetl,  by  the  excision  of  the  jnint 
Beach,  in  the  ca.se  just  cited,  adopted  this  eours<i,  and  his  little  patient  nimV 
a  jHirfeet  rcHX)very,  the  arm  being  as  useful  as  the  other,  although  thr 
inches  shorter.  The  o|K'ration  may  Iw  done  as  a  primary  procetlure ;  bu 
there  are  some  advantages  in  waiting  until  a  later  perio<l. 

Fraciurea  of  the  olrerniion  are  very  niro  in  children.     The  younge«t  n 
known  was  reportetl  by  Eames,*  in  a  cliild  only  four  years  of  age,  who  fel 
on  the  elbow.     Hutnilton  records  one  in  a  boy  age<l  seven,  which  occurrpl 
during   the   nxliu'tion   of   an    fdd   Iwckward   luxation   of  the  ell>ow.     IK' 
mentions  one  which  had  liuppenwl  to  a  boy  agixl  fourteen,  and  which 
examined  sixty-nine  years  later;  the  union  seemed  to  have  l)een  bony. 

In  tlie  Warren  Museum*  llierc  is  a  specimen  with  the  following  hisior 
a  boy  agwl  eight  injured  his  elbow,  and  four  or  five  years  af^erwartls  notic 
something  movable  in  the  joint,  which  prevented  its  flexion  ;  when  he  wi 

■  Bull,  et  >Um.  dc  la  Soci^ti  de  Chirurgie,  1880. 

'  British  MedifHl  Journal,  FfV>rimrj-  0,  188SI. 

'  Boston  Mi'difnl  iiiid  Surtricnl  Juurnni,  Januan,'  4,  1877. 

•  British  Medical  Journal,  July  16,  1887. 

*  Catalogue,  p.  171. 
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twenty-three  yeare  old  it  was  excised,  and  was  supposed  to  be  the  dctadittl 
ol<wranon. 

Flftcher'  met  with  a  fracture  of  both  oleenuions,  in  a  lx>y  aged  sixteen  ; 
u]K)n  liis  death  less  than  a  year  after,  bony  union  was  found  on  eaeii  si<ic. 

Annandale,'  in  the  case  of  a  boy  aged  sixteen  whose  olecranon  was 
fracture*!  by  the  kick  of  a  horse,  found  the  frajiment  drawn  up  and  united 
to  the  humerus  ;  he  laid  open  the  parts,  divide<l  the  trieejH,  and  sutured  the 
fragment  to  the  body  of  tlie  nhia,  with  good  result. 

The  In-st  position  of  the  limb  fur  treatment  is  with  the  ell)ow  not 
straight,  but  nearly  so, — say  at  an  angle  of  alwjut  one  hundred  and  thirty-five 
d^rees, — so  that  the  troehlea  shall  act  as  an  aid  to  the  sjilint ;  the  fragment 
should  be  drawn  down  by  strips  of  adhesive  plaster  pr(ij)erly  applied. 

Fractures  of  the  i-oronold  prorcm  are  claimed  to  have  l>cen  iibs<Tved  in  a 
number  of  cases.  Hamilton  doubts  tliem  all,  but,  as  it  seems  to  me,  on 
insufficient  grounds.  Duer,'  in  the  case  of  a  boy  aged  six  wlio  had  fallen 
from  a  hay-mow,  conld  grasp  the  fragment  lictween  his  thumb  and  finger. 

Liston's  case*  has  Ixttime  classical,  although  the  account  is  so  wiiolly 
wanting  in  detail  as  to  have  no  practical  value.  He  says  merely,  "  I  saw  » 
case  lately  in  which  the  injur)-  arose  in  <*i:)n.se(|nence  of  the  jMitient,  a  Itoy 
of  eight  years,  having  hung  i>n  for  a  long  time  from  the  top  of  a  high  wall 
by  one  hand,  afraid  to  dmp  down." 

One  case  iiresentod  itself  to  Hamilton,  in  which  a  boy  nine  years  old 
hiul  fallen,  and  had  a  Irackwanl  hixation  of  the  elbow,  esi.'^ily  reduced,  but 
recurring  as  easily  ;  he  former!  and  expressed  the  opinion  that  the  coronoid 
pn.>eess  was  broken  off;  but  five  months  later,  finding  that  the  motions  of 
the  joint  were  prfi-ct,  and  that  "  if  tbe  coronoid  prncess  had  ever  been 
broken  it  was  now  again  in  its  natural  position,  and  with  ever\-  structure 
alK>ut  it  in  a  condition  as  complete  as  it  was  before  the  accident,"  he  thought 
his  view  disproved. 

Annan<lale'  has  n'lMirted  a  curious  case,  in  which,  excision  of  an  elbow 
(luxate<l  backward  and  rigidly  fixed)  being  performed,  the  tip  of  the  coro- 
noid process  was  found  broken  off,  drawn  iipwanl  and  inwani,  and  attacheil 
by  fibrous  adhesions  to  "  the  posterior  aspect  of  the  inner  condyle."  The 
psitient  was  a  boy  twelve  years  of  age. 

These  four  are  the  only  instances  recorded,  so  far  as  I  know,  in  chil- 
dren. 

It  seems  to  me  that  this  lesion  should  be  classed  among  the  "sprain- 
frai:tnre8."  Between  the  forward  push  of  the  humerus  and  the  upward 
pull  of  the  brachialis  anticus,  the  process  is  [lartly  split  off  and  partly 
torn  off. 


'  Medical  Time  and  Gazptte,  Au^.st  16,  1861. 

•  Edinbiirtfh  Medical  .Inurniil,  Febniarj-,  188G. 

•  American  .Joumftl  of  the  Mi^licnl  Sciences,  October,  1868. 

*  Practical  Surgvn-,  p.  76. 

*  Edinburgh  Medical  JoumHl,  February,  1886. 
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The  symptoms  need  hardly  be  detailed,  but  the  most  important  will 
be  difficulty  in  vohiHtary  Hexion  of  the  elbow,  and  the  detection  oftlir 
fragnipnt. 

As  to  treatment,  tlie  elbow  should  be  flexed,  and  kept  90  by  mpoDs  of  a 
suitable  splint  for  three  or  four  weeks  at  least.  Exteusioii  should  theu  !»■ 
cautiously  and  gradually  niadr. 

Fracttires  of  the  forearm,  involving  both  Ixnies,  are  in  children  more 
commonly  met  with  tJian  those  of  any  other  part  of  the  skeleton.  Couloii 
says  that  of  one  hun(lip<l  and  forty  fractures  ti-eatod  in  oue  year  at  tli<? 
Hdpital  Ste.-P2ug^iiie  (Enfants  Malades)  thirty-eight,  or  over  twonty-«cvcn 
per  cent.,  were  of  tlie  forearm  ;  and  other  authorities  give  nearly  as  lai^' 
figures.  The  most  frequently  aasigued  cause  is  a  fall  on  the  hand.  Hum- 
phry '  saw  one  case,  in  a  child,  from  ccmvulsions  in  wh<xiping-«'oiigii, 
Plunket'  has  re]X)rte<l  a  case  in  which  a  child  was  born  with  a  fracture  of 
t!ie  right  forearm,  apparently  caused  hv  the  violent  contractions  of  tli« 
mother's  womb  ;  but  there  was  also  talips  varus  of  the  right  foot,  and 
the  thumljs  were  flexed  into  the  palms.     The  result  was  g(XKl. 

Inc(jmplete  fracture,  or  bending  of  the  boues,  first  thoroughly  studied 
in  this  region,  occurs  much  oftciicr  here  tlian  elsewhere.  Coulon  givtu 
seven  cases  observed  ijy  him,  and  quotes  nine  others  from  different  sourxi. 
Occasionally  one  b*me  is  broken  tiirough,  and  the  other  only  partially  so 
I  think  in  such  <5ises  it  is  always  the  radius  in  which  the  separation 
complete. 

Sometimes  the  two  bones  give  way  at  the  same  level,  but  often  t 
radius  is  broken  higher  up  than  the  ulna.     Not  infrequently,  however, 
radius  is  fractured  near  the  wrist,  the  ulna  yielding  at  or  alxait  the  middk;. 
The  mechanism  of  these  fractures  does  not  swm  to  need  explanation. 

Usually  the  symptoms  are  unmistakable.     There  is  pain,  helplcssnrss 
of  the  limb,  and  dciormity.     Tliis  deformity  generally  consists  in  an  angl 
more  or  less  pronounced,  and  sjilicnt  towai^l  the  dorsal  asj)ect  of  the  fo 
arm  ;  sometimes,  however,  the  angle  is  in  the  o])posite  din-etion,  the  pi 
jectiun  being  on  the  |)almar  surface.     If  the  fracture  is  complete,  there 
mobility  ami  crepitus. 

A  goixl  deal  of  bruising  is  apt  to  nttend  these  injuries,  especially  towi 
the  wrist,  where  there  is  no  great  thickness  of  soft  j»arts ;  and  sometimi 
the  fragments  seem  very  near  penetrating  the  skin.     Compound  fnictn 
of  this  part  are  not,  however,  common. 

Along  with  the  angle  just  mentioned,  there  is  almost  always  a  crrti 
amount  of  twisting,  due  partly  to  the  fracturing  force,  and  partly  to  muscii 
action. 

Union  takes  place  readily  in  the  majority  of  these  cases.    I  have  seen  it 
firm  on  the  fourteenth  day,  in  a  little  girl  three  years  of  age.  ^ 


'  British  Medical  Journal.  Novembt-r  1.5,  1884. 

'  Nashville  Jotimal  of  Medicine  and  Surgery,  August,  1879. 
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Oil  in  the  middle  of  a  flexible  ailuniu.     It  is  thus  not  easy  to  secure 
|uate  supixjrt,  esjieoially  iu  the  upjitT  dorsal  region,  and  flic  addition  of 
the  superior  lever  by  means  of  the  diiu-piccc  ia 
of  great  importaucc. 

In  the  cervical  region  above  the  s<Mund  dorsal 
vertebra,  treatment,  as  a  rule,  is  atteiidttl  by  ex- 
cellent results.  It  is  sometimes  necessary  still 
further  to  supplement  our  chin-pieee  by  the  addi- 
tion of  (Kvipital  uprights  (Fig.  10),  which  increase 
FiQ  11  the  sui»|K»rt.    Traction-force  is  not 

attempted  with  the  chin-piece,  im- 
mobility l)eing  the  object  primarily 
in  view.     In  some  eases  where  the 

Fio.  12. 


1  support,    Willi    chlu-rot,  BallaiidMH-kct  Cbln-resL 

tmeiil  of  upper  dorsal  and     Joint  for  accurate 
I  carlea.  adaptation  of  cMn- 

iwt. 

se  of  a  steel  brace  is  of  moment,  disease  in  this  region  may  be  treated 

»n8  of  a  pc<k'stal  of  plaster  encircling  the  trunk,  into  which  the  chin- 

with  ball-and-soc"ket  pivot  can  be  adjusted.     The  advantages  of  the 

piece  in  the  ti^eatmcnt  of  disease  of  the  iipiwr  portion  of  the  spine  arc 

litness,  firmness,  and  inconspicuous  appearance  as  compared  with  the 

-mast"  used  in  the  treatment  by  plaster  of  Paris  for  the  same  nffcetion. 

tEATMENT  OF  DoRSAL  DISEASE. — Disease  of  the  dorsal  vertebra'  ex- 

g  from  the  seventh  to  the  twelfth  is  ver\-  common.     The  mechanical 

Ities  here,  as  well  as  in  the  lumbar  i-cgion,  are  much  more  simple  than 

nvolved  in  the  treatment  of  the  upper  jmrt  of  the  spine.     We  have 

I  a  firm  liasis  for  our  support  the  |)elvis  IkIow,  while  the  thorax  and 

afford  excellent  locations  for  sei^uring  fixation.    It  is  in  dorsal  disease 

e  best  results  are  often  obtained,  traimiatism  being  redut'c*!  to  a  niini- 

y  the  absence  of  respiratory  and  other  muvcmenis,  which  conflict  with 

support  in  the  cer\'ioo-dorsal  region.    In  this  region  suflieient  lever- 

\  be  obtained  by  the  use  of  the  an tero- posterior  supjwrt  without  the 

a  chin-picH-e.      It  is  necessary,  however,  that  the  anterior  support  or 

should  \x  firm,  and  it  is  oftx^u  beneficial  to  rcinfoit'c  this  by  the 

aentary*  means  of  corsets,  etc. 

GATMENT  OF  LfMBAH  DISEASE. — Here  the  difficulties  of  treatment 
jced  to  a  minimum  fur  the  same  reasons  as  stated  in  speaking  of 
lorsal  caries.  The  results  in  this  region  are  usually  good,  exception 
les  taking  place  in  disease  of  the  last  lumbar  vertebra.  At  times, 
OL.  III.  —  iO 
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Much  care  must  be  taken  in  putting  on  the  bandage,  lost,  on  the  iw 
liand,  tlie  fragments  should  not  Ite  duly  CMjntrolktl,  or,  on  the  other,  thciT 
should  be  too  much  pressure.  I  wmsider  the  pro{)er  dressing  of  a  fractiiPHi 
forearm  in  a  child  a  somewhat  severe  test  of  surgical  skill. 

In  the  case  of  the  radius  being  broken  above  the  inaertion  of  the 
pronator  teres,  the  siime  precautions  are  to  Ik;  taken,  but,  instead  of  llic 
two  splints,  only  one,  an  anterior  angular  one,  is  to  be  used. 

Gayraud  '  has  recorded  the  case  of  a  girl  twenty-eight  months  old  who 
had  lia<l  botli  forearms  l)ix>ken  twenty  months  In-fore ;  on  the  right  siJo 
union  had  taken  place  with  the  fragments  at  a  right  angle  "like  a  seeomi 
elbow."  On  the  left  side  the  angle  was  much  less  marked.  Straightening 
was  acxN)mplishcd,  and  the  ultimate  result  was  go<j<l. 

Dunn'  met  with  a  c^s(!  of  incomplete  fracture  at  about  the  middle  of 
the  forearm,  in  a  girl  two  and  a  half  years  old ;  it  was  easily  reduced,  the 
radius  giving  way  with  a  "crack,"  and  recovery  was  complete  in  thiw! 
weeks. 

Robson '  saw  a  boy  six  years  old  who  when  two  years  of  age  had  been 
run  over  by  a  cart,  and  had  probably  sustainwl  a  fractui^  of  Ixjth  bonea^ 
he  had  had  no  treatment,  but  the  only  trar«  of  the  injury  was  a  projection 
of  the  radius  upward  and   inwai-d  just  below  its  head ;    supination  Wi 
impaired. 

Canuiff*  says,  "Recently  I  have  had  imder  my  care  an  incomplete 
ture  of  the  radius,  with  com|><iund  fracture  of  the  ulna,  about  two  ind 
from  the  wrist-joint."     The  patient,  a  boy  eight  years  old,  had  fallen  ot 
the  ground  on  his  hand. 

Dr.  H.  R.  Wharton  informs  me  that  he  saw  in  1888  a  boy  agetl  twelve 
who  by  a  fall  from  a  horse  had  sustained  "a  fracture  of  the  lower  ewl  nf 
the  radius,  with  great  ileformity,  the  hand  Ijeing  markedly  drawn  inward,^ 
and  the  ulna  being  decidixlly  curved  inward,  the  point  of  greatest  cnn-ii; 
being  about  two  inclics  altove  the  styloid  prrnx^s.     In  making  pressure 
reduce  tlie  deformity,  the  ulna  gave  way  with  a  snap  at  the  point  abo' 
mentione<^l."     Reduction  was  then  easy,  and  the  boy  recovered,  with 
very  perfect  arm." 

I  have  recently  had  at  the  Pennsylvania  Hospital  a  Iwv  aged  eig! 
years  who  some  motitlis  previously  had  sustained  fracture  of  Ixjth  bow 
of  the  right  fijrcarm   alxjut  one  inch  above  the  wrist.     Nwrosis  of  t 
fragments  followtnl,  and  I  removed  the  end  of  the  diajihysis  of  the  ul 
and  part  of  that  of  the  radius,  leaving  the  epiphyses  in  jdace. 

Ill  cast's  where  there  is  mM<-h  firuising  of  the  soft  {xirts,  and  fsiKviall; 
when  jKnetration  of  the  skin  by  the  fragments  has  been  threatened,  it 


'  Gazette  Hebdom.  de*  Sciences  MwJicalwi  de  Montpellier,  Sept  8,  1887. 

'  Transuctions  of  tht>  Minnesota  Modical  Society,  1881. 

»  Lamiet,  Mareh  21,  188.1. 

*  Manual  of  Surger}-,  18C6,  p.  298. 


■KlUmN  nr  (.'hild  aboitt  Five  Months  old,  siiowino  tbk  Lahoe  Size  or 
THi  Cranium  as  roMrAKED  with  tiif.  Thorax  and  Pelvis,  the  Straigiitnbb 
AND  Small  Size  or  the  Iki.SEs  op  tke  Limbs,  and  the  Epiphysial  Condition  or 
TBUB  ExTREMrriES.     (I'botogTapljcd  by  Or.  George  McClellui.) 


b 


1080 


FRACTURES   AND   DIBLOCATIOXS. 


one  of  the  left  ;  on  the  sixth  clay  tliere  was  difficultj'  of  Bwallowing,  and 
on  the  ninth  death  occurred  frf>ni  tetanus. 

Wiion  the  radius  is  broken  near  its  lower  extremity,  it  is  almost  invari- 
ably by  a  fall  on  tiie  liaiid.  These  fractures  are  generally  said  t<>  lie  infre- 
quent in  early  life;  but  I  recently  had  at  the  Pennsylvain'a  Hospital,  witliiu 
forty-eight  hours,  four  cases  of  Colles's  frarture  in  patients  between  fivi- 
and  twelve  years  of  age.  All  these  were  from  simple  ordinary  falls  on  the 
Iiand ;  there  was  no  ice  (it  was  in  October)  or  any  other  circum-stanoe  to 
account  for  the  coincidence.  I  have  repeal etHy  seen  this  injury-  on  l»itb 
sides,  from  falls  from  greater  or  less  heights.  In  one  case,  many  years  ag>i, 
a  boy  about  ten  years  old  fell  five  stories,  with  no  other  damage ;  he  made 
a  good  recovery. 

Sometime*,  no  doubt,  the  jiortion  separatc<l  is  the  epiphysis ;  but  I  think 
this  is  very  rare.  A  case  is  (pioted  from  Bninner'  in  which  a  boy  aged 
fourteen  had  an  injury  of  this  kind,  followed  on  the  fiMirteeuth  day  In' 
tetanus;  upun  resef'tion  of  the  bulky  callus,  and  freeing  of  the  radial 
nerve,  the  symptoms  disapiK'areil.  Butler'  has  recordetl  a  curinus  case,  in 
which  a  boy  of  fourteen,  by  a  fall  from  a  height  of  thirty  feet,  had  the 
styloid  prowss  broken  off  and  drawn  upward  an  inch  and  a  half,  when?  it 
betame  firmly  united. 

The  symptoms  of  fractnre  of  the  radius  close  to  the  wrist  are  vetr 
characteristic,  especially  in  (hin  childrt^n.  Just  alx>ve  the  joint  there  ic  a 
more  or  less  aUnipt  swelling  on  the  dureum,  and  on  the  j>almar  surfat*, 
corresponding  to  the  foUl  of  the  joint,  there  is  a  deep  transverse  fnrroir. 
The  hand  is  helpless,  and  generally  strongly  pronnted.  Crepitus  is  apt  to 
be  very  readily  elicitwl,  and  mobility  of  the  fragments  often  exists.  I  have 
never  seen  in  a  child  the  imjiaction  which  so  commonly  attends  the* 
fractures  in  adults. 

Reduction  is  generally  not  difficult,  but  the  fragments  readily  slip  out 
of  place  again.  I  think,  thei-efore,  that  the  treatment  of  these  cases  in 
children  should  diSer  from  that  in  adults,  in  whom  the  fracture,  once  fully 
reduced,  is  apt  to  remain  so.     I  think  the  Coover  splint  (Fig.  IG)  the  best 

for  the  jHirpose  of  giving  the 
parts  perfect  support  in  n  com- 
fortable j)osition.  It  is  very 
important  to  select  the  pro{H-r 
sixe.  Should  this  splint  not  be 
at  hand,  a  %ery  gtxid  substitute 
can  be  made  by  cutting  out  a 
thin  piece  of  wootl  of  the  shape  of  the  forearm  and  hand,  and  then  fasten- 
ing a  block  of  wood  on  it  so  as  to  fill  up  the  concavity  of  the  under  surface 
of  the  forearm  near  the  wrist ;  this  block  sboidd  be  thicker  at  its  nulial  side, 
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'  London  Medical  Recorder,  July  15,  IBflC. 
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The  injuries  to  which  the  bones  and  joints  are  liable  in  infancy  and 

Idhood  do  not  diifer  essentially  from  those  met  with  in  adult  age.     Yet 

f  are  modified  by  the  condition  of  the  skeleton  in  its  formative  stage, 

'  by  the  circumstances  and  liabits  wliieh  Ixdong  to  the  early  period  of 

,     Hence  tliey  present  certain  jieculiar  features,  which  it  is  the  object  of 

I  article  to  set  forth. 

Ever}-  one  is  familiar  with  the  vast  changes  in  external  aspect  under- 

B  by  the  human  body  in  its  progress  from  infancy  to  manhood ;  but 

e  changes  are  not  greater  than  those  which  take  place  in  the  skeleton 

ng  its  development.     In  size,  fmrm,  ]>roportion,  and  structure,  the  bom's 

be  child  at  birth  are  as  different  from  those  of  a  boy  ten  years  old  as 

latter  are  from  those  of  an  adult  man, 

(-'late  I,  presents  a  striking  view  of  the  pecu- 

tieg  of  the  skeleton  in  the  very  young  child. 

ill  be  noted  that  the  head  is  ]iroportionately 

large,  the  tliorax  and  jM'h'is  are  very  small, 
the  liml>s,  esi)e<Mally  the  lower,  are  verj'  short. 

shat^s  of  ail  the  lung   bones  are  seen  to  be 

jht  and  slender  ;  tliey  have  none  of  the  strong 

B  and  other  markings  which  apjX'ar  in  them 

hilt  life ;  their  extremities  arc  for  the  most 

but  sliglitly  enhirgcd,  and  are  capped  each 

a  tiiick  layer  of  tartilage,  at  a  later  jx-riod 

converted  into  bone,  as  the  epiphyses. 

'ig.  1,  from  a  photograph,  ivpresents  a  child 

out  the  same  age.     The  phnnpness  of  the 

I  wholly  conoeah*  tlie  slemler  bony  frame- 

.  and  is  due  to  the  thick  layer  of  fat  and 

tr    tissue   which    everywhere    underlies   the 
The  muscular  movements  are  verj'  quick,  but  there  is  no  power  of 

lination,  and  no  stress  is  brought  to  bear  ujion  the  lx>nc8. 

:)ntrasting  with  this  the  likeness  of  a  boy  four  years  old  (Fig.  2),  the 
are  seen  to  have  gaiucd  greatly  in  leugtli  as  compared  with  the  size 

J04a 


child  about  seven  months  old. 
(McCelUn.) 
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oblique.  The  lower  fracture  is  in  the  lower  third,  and  is  tJ-ansverse.  At 
the  time  of  reninvul  the  fracture!?  were  not  complete,  the  fibres  of  the  bone 
which  remained  unbroken  Ix'ing  much  bent." 

Pain,  swelling,  and  teuderness  and  crepitus  at  a  certain  point,  will 
indicate  the  character  of  the  injurj-. 

The  troEitment  shonkl  be  the  same  as  for  fractures  of  both  bones  at  or 
below  the  iui<liJk'. 

It  shoiikl  l)e  remeralxrcd  that  fractures  of  the  ulna  may  be  seriously 
comjjjicated  l>y  other  injuries.  Hainihou  gives  two  instances  in  boys  agtd 
nine,  in  wliich  tlie  ulna  was  broken,  and  the  head  of  the  radius  dislocaiwl 
forward.  Careful  examination  of  the  whole  limb  should,  therefore,  lie 
instituted  in  every  case,  for  the  surgeon's  ci-cdit  as  well  as  for  the  patient's 
advantage. 

Fractures  of  the  carpal  bones  and  of  the  bones  of  the  hand  are 
extremely  rare  in  children,  except  as  the  result  of  direct  violem-e,  and  then 
the  injury  is  apt  to  be  compound.  I  have  reported '  the  case  of  a  Iwy 
aged  three  years,  who  two  years  Ixjfore  had  had  the  first  phalanx  of  the 
thumb  broken  by  the  fall  of  a  heavy  lid  upon  it,  with  non-union ;  by 
scoring  the  apposed  surfaces  of  the  fnigmouts,  and  very  careful  splinting, 
consolidation  was  effected. 

When  in  young  subjects  compound  fractures  occur  in  this  region,  the 
surgeon  will  do  well  to  remcml)er  that  nature  sometimes  excewls  our  ex- 
pectations ;  and  even  when  the  injury  si'cms  to  be  beyond  repair,  it  may  in 
a  few  days,  under  rigid  antisepsis,  assume  a  more  hopeful  asix-et.  Perhaps, 
at  least,  the  amount  of  inevitable  sacrifice  by  amputation  may  be  found  to 
be  less  than  was  at  first  snpjMiscd. 

Fracturrs  of  the  Boxes  of  the  Lower  ExTREMrrv. — Practuiee 
of  the  femur  ai-e,  accortling  to  all  authorities,  among  those  most  comnumly 
met  with  in  early  life.  The  bone  may  give  way  at  any  (Rtint,  but  in  the 
great  majority  of  cases  the  shall  is  the  part  affected. 

Intra-uterine  fractures  of  this  bone  have  been  recorded.  Hofmokl' 
saw  a  case  in  wln'ch  union  had  already  taken  place,  and  *|uotes  another  from 
Wagner;  he  also  mentions  a  case  of  Schubert's  in  which  the  fracture  wa* 
compound. 

I  have  myself  known  of  several  instances  in  which,  during  the  delivery 
of  a  child  presenting  by  the  brwch,  the  femur  has  given  way  under  the 
l)ressure  of  the  blunt  hook.  Powerful  expulsive  contractions  may  protlucc 
tlie  same  effect,  as  in  a  case  rtimtly  n^jMirlcd.'  I  may  anticijwite  the  di^ 
cussiou  of  treatment  by  saying  that  here  tjie  attendant  thought  "  tlmt  the 
most  natural  position  would  be  that  which  had  been  in  utero — doubled  up 
on  the  abdomen,"  and  treatwl  it  accortlingly,  applying  a  second  binder  with 


•  AmericHn  Joumnl  of  the  Medical  Sciences,  July,  1876. 

'  Archiv  fur  Kinderheilkundc,  1882. 

'  Lancet,  MHrch  5,  1887,  conimunicstion  signed  "  JR." 
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an  o|jening  through  which  the  leg  and  foot  were  passed  :  at  the  third  week, 
wlien  the  report  was  made,  there  was  "  C!ont*idei'alj)le  firmuess,  very  good 
position,  though  of  course  a  good  deal  of  tliiekening." 

SejHjnition  of  the  upper  eplpbyma,  tlie  h*.'ad  of  the  bone,  has  Iwen  diag- 
nosed more  or  less  positively  in  a  number  of  instances,  and  has  once  been 
proved  beyond  doubt  l>y  dissection,  iu  a  boy  aged  fi{\e<'n,'  run  over  by  a 
wagon.  Sir  t'ivarles  Bi-U'  states  that  he  has  seen  it  ivsult  "  from  a  fretful 
child  easting  himsidf  backwanJ  while  held  in  the  nurse's  arms,"  but  in  the 
entire  alwcnee  of  detail  tiie  case  is  without  value.  Haniiltou  mentions  one 
instance  in  his  own  practiw,  iu  a  boy  fifteen  years  old  ;  lie  tpiotes  one  lri>m 
Parker  which  had  liapjx'ned  to  a  girl  of  eleven,  seen  seven  years  later,  and 
one  from  Ward  tier  in  a  Ixiy  of  fourteen.  South''  had  a  case  in  a  boy  aged 
ten,  susi)ectetJ  to  Iw  of  this  character;  the  Uiy  tell  from  a  first-Hoor  window 
upon  the  hip.  Coulon's  case,  in  which  the  neck  of  the  femur  gave  way 
during  the  straightening  of  a  disciiscd  hip,  although  tlie  forc«  used  was 
so  gentle  that  the  child  did  not  vry,  may  have  lieeu  a  scj)arati(.)n  of  the 
epiphysis.  Barton*  has  rejwjrtcd  an  instance  in  which  this  injury  was 
Buspei'tcd,  iu  a  boy  age<l  fifteen ;  but  it  seems  likely  that  there  had  been 
previously  a  patliologital  condition  of  the  bone  or  of  the  joint,  as  the 
jiatient  liad  linqKil  for  some  weeks.  Rolwon  *  saw  a  girl  agwl  five,  wlio 
had  four  years  before  fallen  heavily  upon  her  .side;  no  treatment  had  been 
instituted  ;  the  fcwt  wjis  everted,  and  the  limb  siiurtent-d,  measurements 
showing  that  tlie  loss  of  lengtJi  was  above  t!ic  tnK-hanters.  (If  tlie  state- 
ment of  Sap|>ey,  that  the  upper  epiphysis  of  the  femur  apjKaira  at  the 
lieginning  of  the  set>ond  year,  is  correct,  the  proltaliility  is  that  the  lesion 
here  was  of  a  diiferent  cjiaraeter  from  that  now  under  et>nsi<lcration.) 

I  have  now  in  my  ward  at  the  Pennsylvania  Hospital  a  Iwy  fourteen 
years  ohl,  who  is  just  recovering  from  an  injury  of  tlie  left  Jiip,  wliich  I 
believe  to  have  been  a  s*'paration  of  the  epiphysis;  he  was  knocked  down 
in  a  scuffle,  striking  on  the  hip. 

The  symptoms  of  separation  of  this  epiphysis  would  not  vary  materially 
from  those  of  fracture  of  the  cervix  femoris  in  adults, — shortening  of  tiie 
limb,  eversion  of  the  foot,  crepitus  and  undue  mobility,  jmin,  and  usually 
loss  of  power.  All  thest- were  present  in  my  case  just  mentioned.  South's 
patient  "suffered  so  little  iticonvenience  that  he  had  two  or  three  times  got 
out  of  Iwd  and  walke^l  aJMiut  for  a  short  distance  ;"  and  Wardner's,  for 
twenty-four  days,  had  only  "  a  lameness  in  the  hip-joint  and  some  difficulty 
in  walking." 

As  to  trcalnient,  absolute  rest  and  m<xlenite  extension  are  the  essentials, 
and  should  be  maintained  for  three  or  four  weeks  at  least,  the  condition  of 


>  Bou«8««u,  Bull,  do  U  Soc.  Anntomique  de  PttrU,  April,  1867> 
"  In.'<litut«ji  yf  .Surgery,  1838,  vol.  i.  p.  110. 

•  CheliuK's  Surgery.  Aincr.  ed.,  vol.  i.  p.  619. 
•Medical  News,  July  14,  1888. 

•  Lancet,  August  21,  1886. 
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the  part  being  then  cautiously  tested,  and  the  extension  conttnucil  if  there  is 
found  to  be  a  teudeucy  to  renewal  of  the  shortening. 

Extra-<ap.sular  fracture  of  the  neck  of  Uir  J'rmw  is  said  by  Lee '  to  have 
been  seen  by  him  in  a  boy  aged  ten  ;  but  no  details  of  the  case  are  given. 
Sir  A.  Coojier  cites  a  ease  nnder  the  care  of  Mr.  Gwynue,  in  which  a  boy 
aged  fourteen  had  a  dorsal  luxation  of  the  femur  of  a  month's  standing,  in 
attempting  to  reduce  which,  by  extension  with  pulleys,  the  neck  of  tlie  Ixine 
gave  way.  This  may  have  been  a  sejiaration  of  the  epiphysis,  but  under 
the  circumstances  it  is  (|uite  jxissiblc  that  there  was  an  extra-<."jii)SMlar  frac- 
ture of  tlie  form  coninionly  met  with  in  adults.  A  good  deal  of  strength 
in  the  limb  a^s  ultimately  acquire*!.  Lcisrink'  mentions  tlie  case  of  a  boy 
aged  seventeen  who  hati  a  doi-sal  luxation  of  the  femur,  of  six  months' 
standing ;  in  the  attempt  at  reduction,  the  bone  gave  way  close  to  the  tro- 
chanters, "  evidently  within  the  capsule  ;"  consolidation  took  place  in  thirty- 
five  days,  with  two  inches  shortening  ;  the  luxation  probably  remained  un- 
reduced, but  it  is  not  so  stated.  Allis'  has  ivportod  a  case  in  which  in  a 
child  eighteen  months  old  there  was  found  after  death  "  a  fracture  of  thr 
neck  of  the  right  femur,  with  loss  of  substance."  There  were  other  in- 
juries, to  he  hereafter  mcntionetl,  and  an  obscure  history  of  traumatism, 
besides  some  evidences  of  nu-hitis. 

Separation  of  tlie  epiphysis  of  the  greater  trochanter  is  recorded  bj-  Sir 
A.  Conjwjr  as  having  been  oliserved  by  Mr.  Key  in  a  girl  aged  sixteen,  who 
had  fallen  on  a  curbstone,  striking  her  hip ;  the  diagnosis  was  verified  by 
an  autojisy.  Bnant  mentions  a  similar  case  in  a  boy  aged  twelve,  under 
Mr.  Poland's  care.  Mf<'arthy  *  reports  that  a  girl  eight  years  old,  havintr 
fallen  on  her  left  side,  had  an  abscess  in  tlie  hip,  and  this  extended  into 
the  pelvis;  pycemia,  with  pericai-ditis,  pleurisy,  and  ]ineumonia, ensued,  and 
after  death  the  trochanter  was  found  dctachetl.  Roddick'  saw,  in  a  b«rt' 
aged  sixteen,  an  abscess  of  the  hip,  from  which  the  necrose*!  trocliant«r  was 
removed  ;  it  had  bwn  separated  apjnireutly  by  a  muscular  strain  during 
exercise.* 

When  this  fiacture  occurs,  the  trochanter  may  be  entirely  drawn  av 
and  it  will  Ixj  missed  from  its  proper  place.  If  still  attached,  it  will  Iw 
movable,  with  crepitus.  In  the  former  ca.se  very  little  can  he  done  in  the 
way  of  treatment;  in  the  latter,  fixation  of  the  fragment  may  be  effected 
by  means  of  adhesive  strips  carefully  adjn.ste*!. 

Fractures  of  the  ahafi  of  the  femur  are  for  convenience  divided  into  those 


'  Chicago  Medical  Journal  and  Examiner,  Harvh,  1870. 

•  Archiv  fiir  Klinisehe  Chirursic,  1872,  Bd.  x\\.  S.  24«. 

•  Tmnsiictions  of  the  Pathnliiyiicsl  Society  of  rhiludelphin,  1879,  Tol.  rijl. 

♦  Transaction*  of  the  Pathological  Society  of  Liuiilon,  1874,  vol.  XXT. 
'  Canada  Medical  and  Surgical  .Joumiil.  November,  1875. 

*  In  the  Museum  of  the  New  York  Hospital  (Catalogue,  p.  87)  then*  is  ft  spcrimni 
showing  fracture  of  the  femur  throuich  the  line  of  junction  of  the  re<'lt  of  the  bono  with  the 
shaft  ;  a  portion  of  the  greater  trochanter  is  also  broken  off.  It  was  taken  from  the  bodjr 
of  a  girl  aged  nine,  who  had  fallen  out  of  a  window. 
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Ired  and  thirty-tliree  children,  two  hundred  and  forty-seven  frartures, 
'ibuted  as  follows : 

Id  the  femur 90,  or  36.4  per  cent. 

"       bumvriu 62,  or  21.1  " 

"       forvurm •  44,  or  17.8  " 

"      leg 26,  or  lO.l  " 

"      clavicle 18,  or    7.3  " 

"      cranium 7,  or    2.8  " 

"       lower  juw 8,  or    1.2  " 

"       flnger 3,  or    1.2       " 

"      upper  JHw 2,  or    0.8  " 

"      metacarpus 2,  or   0.8  " 

"       pubis 1,  or    0.4  " 

Jpon  comparison  of  these  several  set.s  of  .statustics,  it  will  he  perceived 
:hey  present  di.screpancie.s  for  which,  in  the  abseuee  of  details,  it  is  not 
to  account.  It  is  probable  that  they  dep<'nd  partly  on  differences  in 
ules  of  admission  in  the  varlons  institutions,  })artly  on  the  inclusion 
t-patients  in  some  of  the  rcpurts,  and,  it  may  be,  in  a  measure  u|x)U 
rejudice  for  or  against  hospitals  prevailing  aaionjj  certain  populations. 


ETIULOGY. 

he  causes  of  fracture  are  divided  into  the  imrncdinle  and  the  predu- 
f ;  the  former  class  including  all  the  kinds  of  violence  under  whicfi 
give  way,  while  to  the  latter  belong  all  the  conditions,  whether  of 
rstera  at  large,  of  the  skeleton,  or  of  individual  Ixjnes,  which  cither 
e  the  latter  to  fracturing  forues,  or  so  influence  their  texture  as  to 
them  yield  more  readily. 
IMEDIATE  Causes. — Diredt  violence  acts  upon  the  bone  at  the  jioint 

it  breaks:  a  blow,  the  jmssage  of  a  wheel  over  the  limb,  any  criish- 
opoe,  are  instances  of  this  kind.  Indirect  violence  is  transmitted 
fh  some  length  of  the  iRiny  structure,  as  when  the  clavicle  is  broken 
all  on  the  palm  of  the  hand.  Here  the  mechanism  is  olleu  plainly 
ge,  sometimes  a  twist  being  also  iniprcs.sed  iipon  the  bone.  Muscular 
,  if  sudden  and  excessive,  as  in  cases  of  convulsion,  may  cause  frac- 

Avuhion,  or  the  tearing  off  of  a  small  fragment  of  bone  l>y  stress 
>on  a  ligament  or  tendon  uttactied  to  it,  has  been  observetl  in  cliildreu 
•w  instan(«a. 

tEDi.sPOSiNO  CAr.«iE.<<. — These  may  be  considered  under  the  head  of — 
agility  of  Boneji, — There  are  some  children  who  seem  to  have  an 
d  liability  to  fracture ;  their  bones  are  brittle,  and  give  way  to  very 
forces.  Certain  constitutional  disorders  have  been  assigned  in  some 
se  cases, 
rkeley  Hill '  mentions  the  case  of  a  child  six  weeks  old,  with  symp- 


Sypbilia  and  Local  Oontagioua  DUorden,  2d  ed.,  London,  1681. 
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For  the  most  jiart,  uuion  takes  place  rapidly  in  these  cases.  Conlon 
gives  ninetceu  tincoiiiplitated  cases,  of  ages  ranging  from  two  to  ten  years, 
in  wliich  the  average  duration  of  treatment  wa'^  almost  exactly  sixteen  days. 
The  shortest  period  was  ten  days,  the  child  being  two  years  old,  and  tlii> 
longest  thirty,  the  child  being  two  and  a  half.  My  own  exjieriencc  would 
Iciul  me  to  .assign  a  longer  time,  s.iy  twenty  days,  as  a  safer  limit.  I  think 
that  after  all  restraint  is  R'moved  from  the  limb  tiie  child  shonld  be  kept  io 
bed  for  a  week  before  being  allowed  to  try  to  walk.  Coulon  mentions  tlie 
ease  of  a  scmfiilinis  bov  agitl  seven,  who  Itad  eoxalgia  ;  he  fell  out  of  lx^i 
and  fracturc<l  the  femur;  extension  Ijcing  inijxvssible,  the  limb  was  jdacedon 
a  double  inclined  plane,  and  in  eight  days  "  there  was  a  very  solid  callus." 

Some  swelling  of  the  knee,  from  effusion  into  the  joint,  is  apt  to  otrttr 
within  a  few  days.  I  have  never  seen  it  jx;rsist  after  the  uniting  of  the 
fracture,  and  generally  it  disajipears  in  a  much  shorter  time. 

Fayrer'  mentions  a  very  rare  case:  a  Mohammedan  boy  aged  twelve 
died  of  er}-S!i)elas  supervening  upon  a  simple  fracture  of  the  femur  in  its 
lower  tliinl. 

Shortening,  which  is  so  apt  to  give  rise  to  permanent  lameness  in  adult?, 
can  generally  l>e  easily  obviated  in  children,  as  the  resistance  toextensinn  in 
them  is  so  much  less.  Itideeil,  pxeellent  results  are  often  obtaineil  without 
extension  by  special  means.  Unless  in  exceptional  cases,  there  ought  not  U) 
be  an  apprwiable  degree  of  shortening  ;  and  what  there  is  may  Ik;  ex{>ert«l 
either  to  Ije  obviatetl  by  com|>ensation,  or  to  disap]war  with  the  prt)cess  of 
growth.'  Gross'  records  an  instance  in  which  an  infant  four  weeks  old  was 
brought  to  him  "  on  actMunt  of  a  fi-actiire  of  the  shaft  of  the  right  femnr, 
caustnl  two  days  previously  by  a  child  mlling  over  it  in  bed.  The  thigh 
was  much  swollen,  and  at  least  an  inch  and  a  half  shorter  than  the  sound 
one;  all  the  extension  and  counter-extension  that  I  could  make  with  my 
hands  failed  to  restore  it  to  its  normal  length." 

As  to  the  treatment,  there  iiave  Ixni  ven*  great  diversities  of  practice. 
We  have  the  example  of  Paget  and  Callendcr  *  as  a  warrant  for  dispensing 
with  all  apparatus;  "the  child  lx>ing  laid  on  a  firm  IkxI,  with  the  broken 
limb,  after  setting  it,  bent  at  the  hip  and  knee,  and  laid  on  its  outer  side." 

By  others,  notably  by  the  late  Dr.  Sands,'  of  New  York,  plaster-of- 
Paris  bandages  have  been  warmly  advocated.  Bell*  has  8]ioken  in  stning 
terms  of  the  advantages  of  this  method.  My  own  ex[»erience  with  it  ha« 
been  very  favorable ;  but  it  needs  to  be  carefully  watehe<l,  lest,  on  the  one 


I 


•  Clinical  and  Pathnlogical  Oliscrvatiims  in  India,  p.  237. 

•  The  rt-ader  will  do  well  to  refer  to  an  nrtirle  by  Dr.  Hunt,  tn  the  American  Joumtl 
of  the  Medical  Sciences  for  January,  1879,  in  which  the  caM  of  a  boy  aged  eight  is  related, 
with  interesting  commcntg. 

•  System  of  Surgerj-,  vol.  i.  p.  897. 

•  Bloxam,  St.  Bartholomew's  Hospital  Report*,  1867. 

•  New  York  Journal  of  Medicine,  June,  1871. 

•  Archives  of  Pediatrics,  May,  1884. 
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m  fracture;  her  sister,  six  years  of  age,  lia<l  alreaily  had  nine  fractures. 
bddard's  patient,  a   Iwy  agecl  twelve,  had  iiad   fourteen   fracture,s,  liis 

Eber  had  liad  six,  and  his  brotiier  at  thirteen  had  liad  thirteen.  Gra- 
's  had  liad  eigiiteen  frai^tures  in  as  many  years,  his  father  liad  had  four- 
,  a  cousin  twenty-one;  and  an  nncle  was  siiid  to  he  a  "  bonc-bn-aker." 
Stchard '  reports  the  case  of  a  tliild,  fully  devel<)])e<l  and  seemingly  hiMlthy, 
|o  when  two  days  old  was  fintnd  to  have  the  left  humerus  and  femur 
ictured.  On  the  next  djiy  the  right  humerus  gave  way  from  catching  in 
)  bedclothea,  and  at  the  twenty-first  <lay  the  right  femur  was  found 
>keu.  Union  was  progressing  well  at  the  time  of  the  rejx>rt.  It  is  said 
lit  two  uncles  of  this  child,  and  three  children  of  a  brother,  had  been 
plarly  affected. 

Three  generations  were  thus  aSected  in  a  case  reported  by  Paul!,'  and  in 
Ither  by  Greenish.' 

On  the  other  hand,  Malgaigne  quotes  fifim  Saviard  the  case  of  a  very 
ing  ehihl  in  whom  the  w.iflening  was  confined  to  the  femora;  and  a  sun- 
'  limitation  has  been  reportetl  by  Howell/  in  a  child  whose  first  fracture 
iirred  in  its  second  year,  the  number  amounting  to  seven  by  its  sixteenth. 

VARIETIES  OF   FRACTURE.S. 

Practures  as  they  occur  in  children  are  classified  as  in  adults.  Simple 
tures  are  such  as  do  not  communimte  directly  with  the  air;  if  the  soft 
s  are  lacerated  by  the  fracturing  force,  by  one  or  both  of  the  fragments 
g  forced  through  them,  or  by  subsccjuent  morbid  process, — ulceration, 
luratiou,  or  sloughing, — so  that  the  air  finds  access  to  the  broken  ends, 
injury  is  said  to  be  a  compound  fnu-ture. 

SVhen  jwrtions  are  broken  off  from  one  or  both  of  the  main  fragments, 

fracture  is  said  to  be  cotmiiinHied.      If,  in  additiou  to  the  fracture,  there 

her  serious  lesion  in  its  iieighborhorxl,  such  as  luxation  of  a  joint,  cx- 

ve  laceration  of  sofl  partes,  or  rupture  of  vessels,  the  injury  is  said  to  be 

mplicaied  fracture.     If  several  different  portions  of  the  skeleton  are 

en  at  once,  as  sometimes  hapiwns  in  fulls  from  a  great  height,  or  in 

of  crushing,  the  case  is  said  to  l>e  one  of  multiple  fracture. 

'he  terms  trtinwerse,  obli({Uf,  and  lonqiiarUiud,  us  applied  to  these  in- 

8,  need  no  other  exftlanation  than  that  they  refer  to  the  relation  of  the 

;age  to  the  long  axis  of  the  bone  involved. 

V'hen  a  bone  is  broken  entirely  through,  so  as  to  be  in  two  portions,  the 
ire  is  said  to  be  compltie.  But,  and  in  children  especially,  the  separa- 
nay  involve  some  of  the  fibres  only,  the  rest  retaining  their  continuity, 
agh  jierhaps  bent ;  and  iu  this  case  the  fracture,  is  termed  partial  or 


>  Lancet,  September  1,  1883. 
'  Quoted  by  Gurlt. 

•  British  Modicul  Jounial,  June  20,  1880. 

*  AlUnta  Mudical  and  tjurgical  Juumul,  April,  1884. 
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Vertical  extension,  as  advocated  by  Kiinimel,'  I  have  never  employtd. 
Leuzc,'  reporting  a  case  of  its  use  in  a  boy  aged  two,  eoiumends  the  plan  un 
account  of  its  cleanliness;  he  says  he  received  it  orally  from  Schede,  and 
did  not  know  with  whom  it  originatctl.  A  curious  effect  of  this  treatment 
has  been  observed  in  feiuale  children, — viz.,  vaginal  catarrh ;  it  is  said  to 
yield  promptly  to  appropriate  measures  as  soon  as  the  e.xteusiuD  is  disoun- 
tinucd. 

Smith's  well-known  anterior  wire  frame  is  reported  by  Wright '  to  have 
been  used  with  go<.>d  result  in  a  cose  of  fracture  somewiiat  above  the  midJIi' 
of  the  bone,  in  a  ciiild  five  years  old.  This  method  might  answer  well  iu 
those  troublesome  cases  where  the  fracture  is  near  the  trochanters  and  it  is 
ini|K)ssil)le  to  prevent  tilting  up  of  the  upper  fragment  Perhaps  tiiesame 
should  be  sai<I  of  vertical  extension. 

Whatever  plan  of  treatment  may  be  adopted,  children  with  fracture  of 
the  femur  cauiii>t  be  preventctl  from  wetting  the  bed,  unless  care  is  taken  to 
protect  it.  Perhaps  the  best  way  to  do  this  is  to  have  a  thin  square  pad  of 
absorbent  material,  with  oiled  silk  ornibber cloth  beneath  it,  properly  plairil 
to  receive  the  urine,  and  changed  as  often  as  it  becomes  soiled.  Even  the 
most  constant  watchfulness  can  liarfUy  anticipate  ever}-  action  of  the  bladder. 

As  to  the  fu'triil  discharges,  tiiey  should  l)e  receivctl  in  a  Ixtlpan  warmed 
and  very  carefully  placed  under  the  child,  the  sound  limb  being  raised  for 
the  pur|)ose.  Clifldreu  above  the  age  of  mere  in&ucy  can  be  soon  taught  to 
give  notice  of  their  desire  to  have  a  movement, 

A  case  of  frai^tore  of  both  femora,  one  compound,  in  a  boy  aged  six  >"ear8, 
has  been  reportetl  by  Peter.*  Desault's  apparatus  was  used  on  each  (a  loof 
outer  splint,  reaching  from  the  iliac  crest  to  beyond  the  sole,  and  an  inner 
one  from  the  periuenni  to  the  ankle)  ;  iniion  took  place  in  twenty-nine  days, 
and  on  the  forty-tliird  day  the  boy  was  walking  out. 

Union  is  sometimes  very  slow  in  occurring.  In  one  case,  reported  hy 
Poiasi>t,°  a  ijoy  aged  ten  had  a  fracture  just  Ix'low  tJie  trochanters,  which 
did  not  consolidate  for  si.x  months;  the  delay  was  ascribed  to  "local 
scurvy."  Lyforfl*  was  eal]e<l  upon  to  treat  a  boy  who  had  broken  his 
thigh  at  the  middle  eleven  months  before;  blisters  having  failed,  a  setoii 
was  passed,  and  after  forty  days  of  treatment  the  bone  became  firm.  Marks' 
has  reconled  the  case  of  a  girl  agc<l  fourteen  who  at  the  age  of  two  and  a 
half  years  had  a  fracture  of  the  femur  at  two  points;  it  did  not  unite  for 
six  mouths,  when  a  fragment  wa»  removed  from  the  lower  portion ;  the 


« 


'  American  Joumul  of  the  Medicdl  Sciences,  July,  1882,  from  Berl.  Klin.  'WochBJ- 
Sc-hrift,  18H-J,  No.  iv, 

'  Berl.  Klin.  Wochenschrift,  Dopombpr  27,  1880. 

•  Transnotion^  of  the  Mfdical  AMociitlion  of  Georgia,  1879. 

•  American  .TouitihI  of  the  Medicnl  Stiiences,  .luly,  1866. 
»  Bull,  et  Mem.  de  In  S.>ciet^  de  Chirurjfie,  October,  1878. 

•  Lrmrjcin  Medioul  and  Surpicnl  .lournnl,  .Jiilv  1,  1829, 
^Journal  of  the  American  Medical  Association,  Noretnber6,  1880. 
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1  of  the  epiphysis.  The  end  of  one  fragment  belongs  to  the  diapbysis, 
i  other  is  the  epiphysis,  cupi>ed  and  lined  with  cartilage,  so  as  to  fit  its 
vex  end. 

Fig.  4  represents  diagrammatical  ly  the  shaft  of  a  long  bone,  with  its 
ibyais ;  the  shaded  portion  being  the  interveuiug  layer  of  osteogenetic 


FiQ.  5. 


Fro.  4. 


Fio.  6. 


Fvo,  7. 


uu  ui  epIplo'&U. 


Diagram  of  usual  form  of 
epiphysial  Bcparatiou. 


Dlngraiu  of  pufolble 
furm  of  Ibe  same. 


Piagrum  uf  frai-(tire 
clMe  lu  epipkysia. 


(rial.     A  true  disjunction  of  the  epiphysis  would  occur  if  the  line  of 

nation  were  to  pass  through  this  intervening  layer  only.     What  gouer- 

happens  is  that  the  fracture  involves  a  portion  of  the  .sliaft,  lis  in  Fig. 

a  portion  of  the  cpipliysis,  or  both,  as  in  Fig.  6.     Or  there  may  be  a 

ure  through  tlie  shiifl  alone,  very  near  its  extiTmity,  so  that  without 

careful  exaiuiuatiou  tlic  mistake  uf  supjxisiiig  the  e})iphysis  alone  to 

parated  might  readily  be  made.    Fig.  7  is  a  diagram  of  such  a  fracture. 

1  these  cases  there  is  a]it  to  be  a  more  or  less  extensive  stripping  up 

e  periosteum  from  the  shaft  of  the  bone,  and,  wliether  from  this  cause 

'  reason  of  damage  to  the  nutriciU  arteries,  the  sul>8<'fjuent  growth  and 

opment  of  the  bone  have  seemed  in  some  instances  to  be  interfered 

'     Otherwise,  these  injurit*  do  not  materially  differ  from  fractures  of 

■rlinary  kind.    The  subjwt  will  Ix' again  referred  to  in  connection  with 

(veral  bones. 

wen'  suggests  that  epiphysial  sejmrationa  take  the  place,  in  childlKxKl, 
rations.  He  thinks  it  may  be  a.ssnmetl  that  an  epiphysis  towanl  which 
itricnt  artery  runs  is  joined  to  the  shaft  soon  after  puberty  ;  others  not 
tout  the  Iwentielh  year. 

urlt  quotes  fnjm  Poupart  the  remarkable  statement  that  in  1699, 
5  an  epidemic  of  scurvy  in  the  Hopital  Saint-Ijouis,  in  Paris,  separa- 
if  the  epiphyses  were  very  commonly  observed,  octuirring  from  very 
causes,  such  as  turning  in  Ixtl.  The  bones  seemed  of  more  than 
1  thickness,  and  remained  swollen,  but  without  pain. 
tra-Uterine  Fractures. — These  injuries  may  tw  caused  by  blows 
er  violence  inflicted  upon  the  child  through  the  walls  of  the  mother's 

utchirionn,  Transactions  of  the  Patlmlopifnl  Siioicty  nf  London,  voIr.  xiii.  and  xvii. ; 
,  Surgical  Tmiitnipnt  of  the  DispHsci"  of  Infancy  and  Childh(K>d,  18fi8,  p.  240.  See 
excellent  Article  by  P.  Bruns,  "  Uclier  traiimntischc  Epiphysentrennung,"  in  the 
fiir  Kliniwhe  Chirurgie  for  1882.  This  writer  refers  to  h  previous  Brtiole,  by  P. 
n  the  influence  of  these  injuries  on  the  growth  of  the  long  bonei. 
IBdical  Time*  and  Gazette,  November  14,  1880. 
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readily.  Thompson  *  has  rci)ort«l  a  case  in  which  tlie  fraotore  took  ' 
very  near  the  knee,  in  a  boy  aged  nine,  who  died  from  hemorrhage, 
artery  having  been  wounded  by  the  sharp  tipiwr  fragment.  A  very  siniila 
case,  in  a  Iwy  aged  sixteen,  whofi*  life  was  saved  by  amputation,  has  bee 
reported  by  Brooke.*  In  tlie  Warren  Museum  *  there  is  a  Bpceiraen  from  & 
ease  in  which  a  boy  aged  fifteen  jumi>efl  fmni  a  wall,  injuring  the  femur  so 
that  inflammation  and  necrosis  followed,  and  the  bone  was  broken,  uniting 
with  a  shortening  of  three  or  four  inches ;  repeated  attacks  of  iuflan)nia<fl 
tion  ensued,  and  the  knee-joint  became  involved,  so  that  twelve  years  later 
ampiitation  was  perfonnwl  with  a  good  result. 

CVimpound  fractures  of  tiie  femur  are  very  rare  in  children  ;  they  are  i 
be  treated  on  the  siune  principles  as  in  adults,  but,  as  in  other  parts  of  th 
body,  the  youth  of  the  patients  affords  more  chance  for  successful  conscp 
vative  surgery.  Amputation  is  sometimes  demanded.  MeFarlane,*  in  tJM 
case  of  a  little  girl  aged  two,  who  was  run  over  by  a  wagon,  removed  tl 
limb  at  the  hip-joiat ;  and  the  child,  after  passing  thnjugh  a  severe  attack' 
of  bronciiitia  witii  diarrlxea,  was  dischargetl  cured  on  tiie  thirty -eighth  day. 

Fisher,'  in  1803,  in  a  boy  aged  nine,  resected  three  inches  from  the  lower 
fragment  of  a  femur  liroken  at  its  up|KT  jmrt  ;  the  fracture  was  c<nnjK)iin<l, 
and  no  union  had  taken  place ;  in  less  than  two  months  consolidation 
occurretl,  and  a  complete  recovery  ensued,  but  with  the  limb  shortened.      fl 

Fractures  at  tiie  lower  end  of  the  femur  have  been  recorded  as  occu^ 
ring  to  children  in  a  few  instances. 

Sir  A.  Cooper  relates  the  case  of  a  boy  who  had  his  leg  entangled  in  a 
wheel  and  sustained  a.  transverse  fracture,  with  sejiaration  of  the  exter 
condyle,  wliicli  exfoliated  ;  ankylosis  was  exiKK-ted,  and  the  limb  wasdressrt!^ 
in  the  straigiit  posture,  but  five  mouths  after  the  accident  the  boy  walkid 
well,  with  free  use  of  the  joint. 

Langcnbcck  treated  a  boy  ageil  six  who  by  a  fall  had  a  T-fractnn' of 
the  coudylc>i,  the  kni-c-joiiit  being  full  of  blotitl ;  yet  recovery  tixik  plueel 
with  almost  normal  movements,  and  no  shortening.     Hamilton  records  th 
case  of  a  Ix)y  ag<xl  seven  wlio  in  jumping  down  about  three  feet  brf>ke  i 
femur  obliquely  downward  and  backward  just  above  the  knee ;  the  liinlij 
was  placed  on  a  double  inclined  plane;  gangrene  of  the  foot  ensued,  1 
the  fracture  uuit<sl  well,  witli  fair  motion  of  the  knee.     The  gangrene  wa 
supposed  to  be  due  to  pressure  upon  the  artery  by  the  end  of  the  uj)p 
fi-agment. 

A  case  of  separation  of  the  inner  condyle  of  a  boy  aged  fifteen,  by  thai 
kick  of  a  horse,  was  re|X)rted  to  Hamilton  by  Riggs;  the  whole  leg,  with! 
the  fragment,  was  displaced  upward  ami  inward,  reduction  being  accora-J 
plisiicd  with  much  difficulty  ;  but  a  good  recovery  ensued. 

'  Dull!  in  QuRrterly  JournRl  of  Medicine,  Augtut  1,  1847. 

•  Transuftions  of  the  Pathological  Society  of  London.  1856,  vol.  rl. 
■  Catalogue,  p.  230.  '  London  Medical  Gazette,  November  19,  1881. 

*  London  Hed.  and  Fbyt.  Journal,  1804. 
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Id  at  onoe  attract  notice ;  and  tbose  who  have  learned  to  speak  are  apt 
lention  this  and  the  pain  together. 

Deformity,  in  the  long  bones,  may  or  may  not  Ije  present,  tlie  thirk  and 

jh  periosteum  sometimes  lioldiug  the  fragments  very  firmly  together. 

dd  this  membrane  have  been  torn,  however,  the  pull  of  the  mnseJes  is 

to  distort  the  limli  to  a  ver}-  marked  degree.     When  the  c-vistent'e  of 

ure  is  suspected,  the  child  should  be  stripped  and  rarcfully  examined. 

iitelUug  may  take  place  very  promjitly,  but  is  sometimes  only  slight. 

of  my  own  children,  at  the  age  of  six,  bad  his  humerus  broken  by 

t  violence;  but  there  was  no  displiieemeat  until  he  had  a   fall  two 

8  later,  and  no  swelling  such  an  to  attract  attention  at  any  time.     His 

symptoms  during  those  two  weeks  were  jiain  aud  loss  of  power. 

ibc/iymcMfM  is  less  apt  to  occur  in  children   than  in  adults,  probably 

ise  the  thick  periosteum  is  less  readily  torn,  and  because  the  greater 

ve  mass  of  the  soft  parts  renders  the  veins  less  liable  to  rupture. 

*relemalural  inob'dUy   is   very  often    to    be  detected.     It   may  Ik?  at 

rmal  points,  as  in  the  middle  of  the  thigh  or  leg,  or  in  abnormal 

dons,  as  when  the  forearm  can  be  moved  laterally  on  the  arm,  or  the 

n  the  thigh.     Sometimes,  as  in  cases  of  fracture  near  joints,  or  in- 

ng  them,  the  muscular  resistance  may  be  such  as  to  restrict  mobility. 

'repitua,  as  in  adults,  affords  (-onclusive  proof  of  the  existence  of  frac- 

It  is  apt  to  be  a  softer  and  less  distinct  sound,  by  reason  of  the 

ness  and  toughness  of  the  bones  coucerucil,  so  that  their  broken  ends 

kely  to  be  less  sharply  serrated ;  moreover,  it  is  masked  by  the  com- 

ve  thickness  of  the  periosteum,  and,  indeed,  of  the  whole  mass  of  soft 

'lienever  there  is  doubt  about  the  existence  of  fracture,  or  difficulty  in 
dining  its  exact  seat,  it  is  better  to  give  the  child  an  ana?sthctic  and  to 
a  thorough  examination.  Often  a  child  will  be  so  resolute  in  his 
nee  to  the  surgeon  that  a  satisfactory  knowledge  of  the  ease  cannot 
rise  be  arrived  at.  With  the  aid  of  ether,  and  with  complete  cx- 
!  of  Ijoth  the  injured  and  the  sound  side,  the  diagnosis  may  he  made, 
ion  effected,  aud  proper  steps  taken  for  the  maintenance  of  the  frag- 
in  position.  An  eaeential  point,  in  injuries  about  the  joints,  is  to 
lin  whether  or  not  disli>catiou  exists ;  and  this  ia  sometimes  impossible 
ith  complete  antesthesia. 


f 


MODE   OF   REPAIR   OF   FRACTURES. 

e  union  of  broken  bones  takes  place  in  children,  as  a  general  rule, 
reat  readiness.  All  formative  processes  are  especially  active  at  this 
of  life,  the  tissues  are  very  vascular,  and  the  amount  of  reparative 
il  deposited  is  apt  to  be  much  in  excess  of  what  is  needed.  Such 
bundant  callus  is,  however,  very  readily  aiisorbed  again,  and  it  is 
lifficult  to  detect  any  traces  of  a  fracture  which  had  seemed  likely  to 
jwed  by  permanent  deformity. 
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belly,  as  in  a  number  of  recorded  instances.     The 
'  «ud  1^  have  beeu  diiis  brokeu.     Sometimes  unin- 

at  the  time  of  birth ;  but  Mr.  H.  Smith  haa  rr 
I  tibia  and  fibula,  broken  within  the  wonib,  ' 

diild  was  seven  years  old.     In  one  instanc 

ture  of  the  leg  had  united  at  an  anjile,  and 

gaigne,  with  a  fatal   result     Boc-k'  ixr 

a  united  (intiii-uterine)  fracture  of  th' 

joined  at  a  right  angle,  and  osteoto 

age  of  teii  months.     Children  ha' 

but  in  the^  cases  there  is  always 
\  fective  nutrition,  of  tJie  btmes.* 
I  bones  have  been  broken  by  c 

one  or  two  instances  the  ent- 

signed  as  the  cause  of  fraC 
I  the  mother  having  l>eeu  f 

rheumatism,  a  child  was 
I  both  bones  of  each  leg  • 

bone  being  deposited  i 
Fractures  dup 
I  corded  by  Vauder  ' 


•    iin,  and  |wiiJ^ 

;nmg  cliildit'n,— 

•/leeial  bones.    The 

-.1  fully  disiuswd  Id 

ittil  to  the  subject  of 

to  their  cousideratioD 


fff 


[the  uterus.     More 
[obstetric  oiwratio 
[or  lare  on  the 
[especially  liubl 
crushed  in  th' 


.-r  accurate  reduction  of  a  fwc* 
;/)t'ir  normal    relation,  to  hoW 
.  ''^Jited  the  reparative  proww,  *»« 
tmiiot  be  done  ;  and  therefore  *'* 
.(-(ituliug  for  the  surgeon's  li»'^"* 
,.  controlled  and  prevent  tlie  recUf' 
II,  as  in  adults,  we  employ  splints  ot 
.  i.iurately  as  possible ;  the  immov»*J'* 
/  onntcr-extension. 
■  "''  Jthe  parts,  the  retluction  of  the  fragnw?' 
•'  1 1'u  children,  and  they  are,  of  course,  B**^** 
;  pat  (lie  retention  is  rendered  difficult  by  *_^ 
!   {gd  the  restlessness  of  many  children,  ^'^ 

•  *  J (jji'f  i"*''^**  '"  S^^^'°S  "^  °^  restraint,  as  wd* 
""viiioni  feel  the  imixjrtance  of  avoiding  displ***^"^ 
,,i,to  an  element  of  uncertainty  as  to  re»*^Vi  ■ 
^W  \-j,f  skin  renders  it  ver}'  apt  to  become  irrit***^' 
''*    i/ftisurc :  mi  that  special  care  is  neetlful  in 


Pain  i 
tstant.    y 

nerely  r 
[of  a  ce 
Lr 


^" 


"^  \;''^'^^ prinv'qylon  apply  here  as  in  the  case  of  adults, 
#/'?  ^  >jl,p  discussion  of  the  special  fractures. 

SPECIAL   FRACTURES. 

pffHt  BoNFS  OP  THE  Face. — Practures  of  the  m 
Iti^'^^jf  occur  in  children,  for  obvious  reason.s.    An  accident  v 
^i*<?  ''Tl-tlie  separation  of  the  cartilages  from  the  boncin, — is 
rt-ml  instances  of  it  have  come  under  my  own  obeervati 


(T 


lltr- 


yrfi 


of 


ijit""'"',  (iDfO  fa"''  or  blows,  and  is  attcndetl  by  pain,  often  ve-^ 
I,  0*''  "j!-  f  di'formity,  and  abnormal  mobility.     Blectiing,  sometim   ' 
^,y<. -."^(fl  occur,  from  rupture  of  the  raucous  membrane,  and  tl 

'    j.j^  fi  ^      i.r..    :„    e.u i  i... i :_  ...l:_u i ._. 


nf^^"' 


ffhesk'"  is  followed  by  eochymosis  which  may  be  very  extct 
ot"-*'!"  ^.•(iij  is  usually  to  be  elicited,  although  it  is  not  very  marked. 


fi^ 


I  ■Iff pit"'    "  ■  ^-.V-...W,     ».W.V..a^..       ..      .O      ^^.^       .V,._,        ......   ..V.^^.  _^^ 

hft  n"'"'^  ^'^  ^''^'''  proi^r  place  or  not,  the  cartilages  readily  unif^      .. 


,\-hethf' 


^        fl 


,(,e  bones.  Should  the  deformity  have  been  left  uncorrected,  i  -  ^^ 
j^"  ^  ^^,„i  pronounced  as  life  advances,  and  may  be  a  life-long  soorc^^'-^^ 
ff^^^^^^tice:  the  utmost  care  should,  therefore,  be  taken  at  the  outset  ut^ 
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jthe  jwrts.     B<iyer'  relates  the  case  of  a 
letiirt'd  by  tht:  kick  of  ii  horse;  reduction 
mee  of  ewelliiig  and  infliirnination,  hut  was 
not  only  was  the  nose  jwrinaiiciitly  flattened, 
listula  also  resnltcd. 
nay  lie  iisn-d  for  one  or  two  days,  tintil  the  first 
Blotnling,  if  very  free,  may  Lie  eliecked  by  ]>ressin"e 
.vnijijMxl  aronud  with  e*>ttou  and  passed  into  the  nos- 
^"^^  oil!  cntnijrh,  may  be  induced  to  draw  hut  water  np  into 

f^^  iiildreii  have  vcr}'  wide  nostrils,  and  pressure  can  be  readily 

case  it  is  best 
i  swellinji;  lias  siil>sidcd,  or  as  soon  as  the  state  of  the  jmrts  can 
means  should  lie.  adoi>ted  for  the  correction  of  any  deibrmity 
list.  In  one  case  I  found  that  after  moulding  the  jjarts  into 
ley  remaine*]  so,  and  no  retentive  appliance  was  needed.  But  if 
much  mobility,  a  quill  shouUl  be  ctit  of  suitable  lengtJi,  wni])]ied 
ad  witli  absorbent  cotton,  and  gently  intrnduced  into  the  nostril  so  as  to 
s  an  inside  splint.  Both  sides  may  require  this  treatment,  and  then 
*r  two  narrow  strijw  of  nibber  adhesive  plaster  may  be  appliwl  outside, 
to  keep  the  injui"ed  jiarts  closely  confined.  By  means  of  an  nrrange- 
of  this  kind  the  interference  with  breathing  which  woidd  ensue  npon 
mploynu'nt  of  a  solid  J>lug  may  be  avoided.  Occasional  inlialations  of 
I  may  be  useful  to  prevent  the  blocking  of  the  tube  by  inspissated 


1  three  or  four  days,  or  perhaps  sooner,  the  cotton  becfimes  sjiturated 
tliin  mucus,  and  comes  away,  or  may  Ije  withdrawn,  and  another  in- 
1  in  its  j)lace  for  a  day  or  two,  after  which  it  may  be  dispcusetl  with. 
or  some  time  it  is  necessary  to  use  care,  in  blowing  the  nose,  for 
[CO,  lest  the  displacement  be  reproduced. 

racture  of  the  lower  Jaw  is  very  rare  in  children,  the  small  size  of 
me  affortling  very  little  leverage.  When  it  is  met  with,  it  ia  generally 
snlt  of  a  severe  blow  or  fall.  I  recently  stxw  a  case  in  which  a  girl 
eight  years  of  age  was  thrown  out  of  a  carriage,  the  horses  having 
vay ;  she  struck  her  face  violently  against  an  iron  |>08t,  and  sustained 
ptjnnd  cuntminuted  fracture  of  the  lower  jaw  on  the  right  side.  Some 
ia  followeil,  but  she  recovered  without  serious  deformity.  Canipliell  * 
oorded  the  ca.se  of  a  boy,  aged  nine,  who  was  knocked  down  and  trod- 
r  a  horse ;  he  had  a  double  comiwund  comminuted  fracture  of  the 
of  the  lower  jaw  at  the  left  side,  which  united  well,  a  few  bits  of 
sd  bone  coming  away.  Lonsdale  says  he  saw  the  lower  jaw  broken 
symphysis  in  a  child  aged  ten,  but  gives  no  details.     Caswell*  has 

•hM  den  Muladies  chirurgicttles,  etc.,  trniulated  by  A.  H.  Steveni,  New  York, 

il.  ii.  p.  46. 

ew  York  Journal  of  Medicine,  May,  1868, 

!»cture»  in  the  Rhode  Island  Hospital,  1886-1878. 
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Fracture  from  necrosis  has  been  recorded  by  Fayrer ;  •  an  English  boy  ] 
aged  three  and  a  half  years  had  necrosis  of  the  shaft  of  the  tibia,  and  a 
seijucritruin  was  removed;  some  muntiis  after,  while  li«»Iiiig  was  j)rf^re»-< 
ing,  he  fell  and  broke  the  new  Umc;  union  t(x)k  jtWv,  but  rather  slowly. 

As  to  the  treatment  of  fractures  of  the  leg  in  children,  ray  own  practire  1 
has  always  been  to  cni|iloy  splints  of  binder's  l^oani,  one  on  either  side  of 
tlie  leg;  they  should  extend  from  dose  to  the  knee  to  the  f<wt,  supporting j 
the  latter  so  that  it  cannot  rotate.     They  should  be  well  softened  in  hot 
water,  and  carefully  mouldal  to  the  limb ;  they  are  then  Iine<l  with  an  even 
layer  of  raw  cotton,  and  bound  on  with  a  roller  hiuidage.      I   have  never  1 
seen  a  case  in  a  child  in  wliich  there  was  any  diHHfulty  in  reduction.     The  | 
inner  edge  of  the  jmtella,  the  inner  malleolu.s,  and  the  inner  edge  of  the ' 
gi"«it  toe  should  be  in  a  line  with  one  another. 

Zinc  or  tin  sjilints  may  \k  uswI  in  the  same  way.  Some  surgeons  era- 
ploy  the  immovable  apjiaratus,  with  plaster,  paraffin,  or  glue,  fmrn  the  first;  I 
but  I  think  removable  splints  preferable.  Care  should  lie  taken  not  to 
bind  the  limb  too  closely,  lest  the  circulation  be  interfered  with,  as  in 
Fleury's  case  above  referred  to,  in  one  recorded  by  Holme*,*  and  in  another  | 
reported  by  Krackowizer.'  On  the  other  hand,  the  ap|Kinitu8  must  be  w 
closely  applied  as  to  give  perfect  support  and  to  prevent  motion  of  the 
fragments. 

There  is  good  authority  for  the  use  of  the  "  fracture-bo.x"  in  children,  but 
it  necessitates  their  Iving  still,  wliich  thev  cannot  alwavs  be  made  to  do. 

Suspension  is  needless  in  the  case  of  very  young  children,  but  in  older 
ones  it  may  be  made  as  in  adults.  My  own  method*  of  doing  this  has 
always  seemed  to  me  the  most  satisfactory. 

As  in  the  «»se  of  other  lx>nes  in  early  life,  union  generally  takes  place 
very  readily,  and  without  permanent  deformity.  But  it  must  not  be  taken 
for  granted,  because  the  child  is  comfortable,  that  all  is  well.  On  the  con- 
trary, in  several  instances  which  have  come  under  my  own  notice,  the  limb  | 
has  been  in  bad  shape,  although  the  little  patient  made  no  complaint  what- 
ever. And  after  the  bono  seems  to  Ik"  soliilly  unite*!,  care  should  Ije  takea 
lest  by  the  too  early  use  of  the  limb  the  wdlus  should  yield,  and  a  serious 
deformity  result. 

In  the  Warren  Museum*  there  are  three  specimens  singularly  illnstra- 
tive  of  the  effects  of  neglect  in   fractures  of  the  leg  in  early   life.     The  ^ 
bones  tend  to  form  an  angle  salient  fi)rward,  and  the  lower  fragments  are  V 
crowded  down  close  to  the  fixjt.     In  two  of  the  cases  firm  bony  union 
failed  to  occur,  and  in  one  amputation  was  finally  resortetl  to.     Watson* 

'  Op.  cit..  p.  606. 

'  Surgical  Treatment  of  Dis(>na««  of  Children,  p.  242. 

•  AmericHn  Medical  Times,  Novembor  7,  180.3. 

•  Amoric-an  Journal  of  the  Medical  Sciences,  April,  1874. 
'  Catalogue,  pp.  204-6. 

•  New  York  Medical  Titnei,  October  1,  1861. 
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vs.     A  long  slip  of  cork,  with  indentations  for  the  teeth,  may  be  used 
Ike  manner. 

Uuch  ingenuity  has  been  bestowed  upon  the  invention  of  apjmratus  for 

retention  of  the  fragments  in  these  injuries  in  adtiUs,  and  other  plans 

I  lie  found  diseussed  at  groat  length  in  works  on  genoml  and  oral  surgery, 

I^Uan'  refers  to  a  remarkable  case  related  by  Moraml  in  1727  to  tiie 

^£mie  Royale ;  it  was  that  of  a  young  girl  who,  in  consequence  of  a 

Wre  of  the  jaw,  bwjinie  afFcH'tt-d  with  an  exostosis  whieii  jiroved  fatal. 

fVactures  of  the  upper  maxillary  bone  arc  very  rare  iu  diiidrcn.    I 

1  seen,  in  a  boy  aged  six,  a  portion  of  tlic  alveolar  arch  in  front  detached 

fall  against  a  step ;  lie  bled  profusely  for  a  time,  hut  eomplete  union 

ftd.     Hamilton  mentions  a  ease  in  which  a  block  of  wood  fell  upon  the 

of  a  eiiiid  three  weeks  old,  and  forced  tlie  niL-jal  prtxx'sses  outward. 

'he  ]ialatal  portion  of  tliis  bone  would  seem  to  Ije  tlioroughly  protected 

violence  ;  but  a  case  is  re|>orte<l  by  Griffin^  in  which  a  ixiy  two  years 

eight  months  of  age  fell  down  wliile  playing  with  a  piccolo  flute,  the 

»  end  of  which  struck  and  frartured  the  hard  palate.     ^V  plate  w:is 

pd,  attachefl  to  the  nmlar  teeth,  and  a  goinl  restilt  ensued. 

t>metimes,  by  very  girat  vicilence,  children  sustain  extensive  injuries, 

loe  being,  as  it  were,  smasheil.    Wiseman'  recorded  a  ease  of  this  kind, 

lieli  a  boy  aged  eight  was  kiektil   in  the  face  by  a  horse.     Auotlier  is 

d  by  Malgaigne,  of  a  like  accident,  in  which  the  condition  many  yciire 

.•ards  was  as  follows.     "The  nasal  bones  were  destroyed;  the  anterior 

•n  of  the  alveolar  arch,  and  most,  if  not  all,  of  the  vault  of  the  palate, 

ikewise  disapjieartxl.     lie  liad  no  nose  nor  montli ;  the  two  lips  l>eing 

ed  together  by  a  thick  and  firm  cicatrix,  the  chin  was  TOntinuetl  up 

oval  opening   formed  between  the  two  ascending  processes  of  the 

\axy  bones  as  high  as  tlie  frontal.     By  this  one  opening  tlie  patient 

ed,  spoke,  ate,  and  drank  ;  when  a  piece  of  bread  was  \mt  into  it,  tlie 

?  was  seen  to  come  np,  and  to  carry  it  down  to  the  molar  teeth,  wiiieh 

met!  their  functions  very  well." 

^cw  *  i-eeortls  an  instance  of  injury  apjiarently  even  more  severe,  but 

avorabic  in  its  result.    The  boy  was  caught  between  two  raiiroad-cni-a. 

whole  face  was  disjoined  from  the  liead.    The  upper  jaws  were  greatly 

DUtcd,  the  inferior  maxilla  was  broken  into  four  pieces,  and  a  numljcr 

^ed  wounds  involved  the  sofl  parts  of  the  face.  •Notwithstanding  this 

've  mutilation,  all  the  fragments  of  the  n|>|ier  jaw  nnitai ;  a  portion 

lower  maxilla,  being  in  a  great  mciisur<'  detached  from  the  bone,  be- 

lecrosed  and  wa.s  removed."  The  deformity  remaining  af\er  recovery 

represented  in  Fig.  11. 

ting*  has  reported  a  case  in  which  a  boy  aged  four  years  and  three 

stem  of  Pniotical  and  Operative  Surpcry,  Edinburgh,  1821,  vol.  ii.  p.  86. 

!w  York  Mimical  Record,  Jiilv  2,  1887. 

lirurgiejvl  Treatises,  6th  cd.,  1734,  vol.  ii.  book  vii.  p.  253.         *  Surgery,  vol.  i. 

nerican  Journal  of  the  Medical  Sciences,  October,  18«>4. 
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UDderviHilt  oste<»clasis  for  deformity  of  the  legs  and  arms  ;  there  was  noo- 
uuion  ill  the  left  leg,  which  vrna  finally  overcome  by  resection  and  wiring, 
with  an  excellent  result. 

A  curious  case  is  reconied  by  Hamilton,  in  whicli  a  boy  aged  four  had 
a  campoimd  fracture  of  liis  Ic^  near  the  middle;  an  ulcer  remained  at 
that  point,  with  frei|ueut  <lisciiarges  of  small  scales  of  lx)ne,  for  tweuty-two 
years,  when  it  closet!,  and  he  Ix-gan  to  lose  the  use  of  both  lower  extremities. 
Probably  the  fracture  had  notliiiig  to  do  with  the  paralysis. 

So  fir,  reference  has  beei]  had  to  fractures  of  the  shat\s  of  the  bones  of 
the  leg.  Maigaigne  nieiitions  i)rieHy  the  singular  case  of  a  girl  aged  eight, 
who  had  the  inner  malleolus  fractured  by  the  kick  of  a  horse.  Beani-y' 
saw  a  fracture  of  the  outer  malleolus  in  a  girl  aged  five  and  a  half,  who 
fell  in  running.  1  have  myself  .seen  a  case  of  Pott's  fracture  in  a  girl 
aged  fourteen,  who  had  jnmjied  from  a  third-story  window  ;  from  culpaltle 
neglect  on  the  part  of  the  surgeon,  a  must  dejilorable  deformity  had  ensurd. 

ScjKiraiion  of  (he  cpiphyscM  has  been  noted  in  a  number  oi  instauce^ 
Ashhurst'  has  figured  such  a  k«ion  at  the  upper  end  of  the  tibia,  from  a 
boy  aged  eleven,  in  whom  am]iutatiiin  was  n'odereil  necessary  by  railway 
crush.  Hcuston,'  in  the  voav  of  a  boy  aged  eight,  saw  this  accident  fol- 
lowed by  acute  synovitis  of  the  knee-joint,  and  seven  months  later  by  sup- 
puration, which  was  successfully  treateil  by  erasion,  and  drainage  tlirough 
the  popliteal  space.  Stirasou  says  that  Vemeuil  "saw  the  epiphysis  sep>arated 
in  a  cliild  six  years  olil,  whose  leg  had  been  iimght  between  the  sj>okcs  of  a 
wheel ;  the  joint  was  not  openetl." 

Separation  of  the  lower  epiphysis  of  the  tibia  has  Ikvo  figured  by 
Holmes,*  who  quotes  another  case  from  R.  W.  Smith.  Martin*  hsis  rv- , 
ported  a  case  of  oomjionud  disjunction  of  the  lower  epiphysis  of  the  tibia, 
with  fracture  of  the  fibula  about  four  inches  alxive,  in  a  lioy  agetl  eleven, 
who  recovered  ])erfectly  in  two  months.  A  very  similar  case,  in  a  boy 
aged  thirteen,  has  been  recorded  by  Alliee,*  and  another,  re<]uiring  resection, 
by  Clark,'  who  refers  to  sixteen  other  instances.  In  Holmes's  specimen 
above  mentioned  the  lower  epi[)hysis  of  the  femur  and  that  of  the  filmla 
aa"  also  seimrated ;  and  tlie  shaft  of  the  tibia  is  broken  below  the  middle : 
the  patient,  a  boy  aged  eighteen,  was  caught  in  a  coil  of  rope,  and  the 
injury  was  such  as  to  demand  am]»utation.  Voss,*  in  a  case  of  com- 
jKMiiid  sc'[iaration  of  the  lower  epi|)liy.sis  of  the  tibia,  succeeiled  in  reducing; 
the  protruding  end  of  the  shaft;  but  a  portion  of  the  epiphysis  became 


I 


>  AiistmlUn  MtKlicn!  .Tournnl,  September  15,  1884. 
'  Principles  and  Prsftice  of  Surgery,  8d  ed.,  p.  269. 

•  Liincct,  June  2(i,  1889. 

•  Surgiiiil  Troatinrnt  "f  Children's  DiseaMS,  p.  25!). 

'  Boston  Ml^dical  Hiid  .SunjinHl  .Jnurnnl,  Sepleinl)er  27,  1877. 

•  Transactions  of  the  Miiine  Medical  Association,  1886. 
'  Glasgow  Medical  Journal,  Novemhcr,  1880. 

■  New  York  Journal  of  Medicine,  November,  1866. 
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The  symptoms  of  fracture  of  the  ribs  are  pain,  difficulty  of  breathing, 
pitus,  and  perhaps  eni[>hy(4cma.  Ecchymosis  may  be  present,  and  to- 
ber  with  tlie  history  of  the  accident  will  help  to  indicate  the  seat  of  the 
on. 

Adhesive  strips  of  suitable  width  should  be  firmly  applied  over  the 
)le  of  the  affected  side,  so  as  to  control  the  movements  of  the  chest-walls, 
ler  treatment  should  be  instituted  according  to  circumstances. 
Fractures  of  the  pelvia  are  of  extreme  rarity  in  early  life.  I  havQ 
I  one  in  a  boy  of  sixteen,  who  had  fallen  from  a  height ;  the  exact  seat 
aracture  could  not  be  determined,  but  it  was  in  the  anterior  portion  ;  the 
le  had  to  be  drawn  off  for  four  days ;  recovery  was  complete, 
Brj'ant  mentions  an  extraordinary  case  :  "  in  a  female  child,  great  sepa- 
)n  of  the  pelvic  bones  was  preseut,  the  w^hole  pelvic  organs  having  been 
Bed  out  of  the  outlet  of  the  jwlvis  by  the  crushing  force.  The  large 
ttine  for  alx>ut  a  foot,  uterus,  bladder,  etc.,  were  all  in  view,  the  \^ho]e 
aeum  having  been  ruptured."  Complete  recovery  ensued,  although,  of 
Be,  witli  permanent  damage  to  the  parts. 

[n  another  case,  that  of  a  boy  aged  seven,  Bryant  says,  there  were 
cture  of  the  pubic  bones  and  laceration  of  the  uretlira,  accompanied 
profuse  hemorrhage  and  retention,  for  which  cathetcrism  was  inetfcctual, 
death  seemed  imminent."  Free  incision  of  the  perineum  down  to  the 
ira  gave  relief,  and  the  boy  rcwjveretl  rajMdly, 

L  great  deal  of  shock  must  follow  an  injur)*  of  this  kind,  and  will 
ind  attention ;  a  wide  bandage  should  be  placed  about  the  pelvis,  and 
taken,  if  necessary,  to  draw  off  the  urine  as  it  collects  in  the  bladder, 
r  symptoms  must  Ije  met  as  they  arise. 

'bactures  op  the  Bones  op  the  Upper  Extremity. — Fractures 
le  clavicle  are  very  common  in  children,  and  may  be  due  to  either 
t  or  indirect  violence  ;  in  the  latter  case  the  line  of  breakage  is  gen- 
'  oblique  from  behind  forward  and  from  within  outward.  In  the 
nty  of  cases  the  middle  third  of  the  bone  is  the  part  affected. 
■roes'  says  that  he  has  twice  met  with  intra-nterine  fracture  of  this 
from  violence  applied  to  the  mother's  abdomen ;  and  Gurlt  gives 
instances  of  the  kind.  I  myself  saw  such  a  case  in  1859  with  the 
)r.  W.  Keller,  of  this  city. 

ibson*  mentions  liaving  seen  the  clavicle  broken  during  birth  from  an 
int  midwife  pulling  at  the  arm, 

he  clavicle  is  said  to  have  given  way  to  muscular  action  in  convulsions, 
!  case  of  a  boy  of  ten,  quoted  by  Gurlt  from  Streubei,  and  to  a  violent 
at  bowling  in  a  boy  of  fourteen,  as  reported  by  Heath.* 
>metimes  the  fracture  is  incomplete.     Malgaigne  gives  one  case  of  his 


'  Surgery,  vol.  i.  p.  944. 

•  Surgery,  vnl.  i.  p.  265. 

•  British  Medical  Joumnl,  November  18,  1882. 
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about  one-twelfth,  belonged  in  that  period.  And  in  the  records  of  ten  years 
(1878-1887  inclusive)  at  the  Children's  Hospital  in  this  city,  there  air  bui 
thirty-fuiir  eases  of  luxation  a»  against  five  hiindi-ed  and  four  of  fracture. 
It  is  not  difficult  to  aecount  for  this  rarity  of  disliM'utious,  when  tlic  small 
leverage  affonk-d  by  tlie  bones  of  ehildren,  the  conijmrative  strength  of  the 
fibrous  tissues  about  their  joints,  and  tlie  slight  amount  of  their  musenlar 
resistance  are  taken  iuto  consideration, 

Mr.  Jonathan  Hutchinson '  has  advant^ed  the  etirious  view  tliat  the 
lesions  supposctl  to  Ik-  luxations  in  ciiiidn-n  are  in  reality  epiphysial  separa- 
tions. Tiius,  he  says  that  lie  lias  never  met  with  a  simple  luxation  of  the 
shoulder  in  a  child,  but  has  seen  many  cases  of  detachment  of  tlie  upper 
epij)hysis  of  the  humerus.  Luxation  of  tiie  ellK)w,  he  says,  is  not  uneora- 
mon  in  adults,  but  in  fhlldreu  is  exceedingly  so,  the  lesion  supposed  to  be 
of  this  nature  l)eing  8c])aration  of  the  epiphyses.  With  all  resjjcet  for  its 
distinguished  aitthur,  I  fwl  warranted  from  my  own  exjwrienee  alone,  W 
say  nothing  of  that  of  tiie  jirofession  at  large,  in  declaring  that  tl)is  prop<> 
sitiou  is  wholly  untc  liable,  I  anj  not  aware,  indetd,  that  it  has  ever  k>oa 
accepted  by  any  one. 

DisliK-iitioiis  may  be  pathological,  the  ri'sult  of  disease  or  of  abnormal 
laxity  of  the  joints,  or  traumatic,  profluecd  by  violence.  To  the  fornier 
class  Ix^long  the  congenital  dislwations,  met  with  especially  in  the  hip,  and 
those  which  occur  in  the  course  of  fevei-s.  Tr.iumatic  or  accidental  luxa- 
tions may  be  due  to  direct  violent*,  applied  at  once  to  the  end  of  the  bone 
which  is  displaccnl,  kntK^king  it  out  of  its  connection,  or  to  indirect,  applied 
at  a  distance,  and  acting  on  the  bone  as  a  lever.  One  j)oint  should  lie  nnt«d 
in  tiie  causation  of  such  injuries  in  cliildreu  :  tiicy  are  often  jirtxluced  bjr 
pulling  Hjxin  the  limbs,  by  wliidi  the  ligamentous  strm-tures  alxmt  the  joints 
are  put  ujwn  the  stix'tch,  and  then  the  Ixmes  fail  to  go  back  into  their  pmj)er 
relative  position.     This  does  not  wn'or  in  the  more  rigid  joints  of  adults. 

Dislocations  may  he  complcle  or  partinl.  A  I'ompouwl  dishx-ation  is  o 
in  which  the  displaced  end  of  the  bone  is  ex|X)sed  to  the  air  by  lesion  of  tl 
soft  jmrts ;  all  (itlicrs  are  termed  Rimpk.  Wlieu  a  luxation  is  areom|)anii 
by  t>ther  serious  injury  in  its  ncighborhotHl,  such  as  fracture,  or 
damage  to  vessels  or  nerves,  it  is  sjiid  to  be  complicated.  When  tlic  boii 
displu'rd  reniaius  in  (he  abnormal  position  first  assumed  by  it,  the  liixatio 
is  siiid  to  be  prlmithr  ,•  if  it  [wsses  iuto  another,  tliis  is  sai<l  to  be  conacci 
tice.  The  terra  old  is  applied  to  a  luxation  which  for  any  reas«)n  has  exist' 
without  correction  for  so  long  a  time  that  changes  are  likely  to  have  tak( 
place  which  render  ixKluction  diHicult. 

The  nicchauism  by  which  Iwnes  are  dislocated  is  not  always  easy  t 
determine  in  adults ;  and  in  ehildren  the  difficulty  is  much  greater,  »in< 
they  can  very  rarely  give  a  clear  idea  of  the  way  in  which  an  accident  h; 
befallen  them. 
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The  symptoms  of  luxation  are  pain,  limitation  of  motion  (passive  aa 
well  as  active),  and  defitriiiity  of  the  afilvtwl  joiut,  Sumetimes  the  absence 
of  the  dislocated  bone  fruiii  its  proper  position,  and  its  presence  elsewhere, 
can  l)e  clearly  ma»le  out  by  feeling,  if  not  by  sight.  Swelling  is  apt  to 
oecur  very  speedily,  and  may  obscure  the  condition  of  the  part.  Ecchy- 
mosis  very  commouly  ensues,  just  as  in  cases  of  fracture.  There  is  also 
often  a  sound  [iroduwd  by  the  I'outai't  of  tJie  bones,  which  is  to  an  inex- 
perienced ear  not  unlike  the  crepitus  of  broken  ends. 

LTlie  diagnosis  of  a  luxation  is  of  giTat  importance,  siiK-c  U])on  its  early 
uetion  may  depend  tlie  usefulness  of  tlie  limb  in  after-life.  Usually 
the  question  is  between  fracture  of  the  bone  close  to  the  joint,  and  displace- 
ment. Often  tiie  fact  of  the  limitation  of  mobility  will  be  siilTicicnt  to 
show  tliat  the  latter  lesion  is  present ;  if  ansesthesia  has  Ix-en  induced,  as  it 
always  should  be  in  cases  of  doubt,  this  sign  is  of  more  value. 
■  If  during  the  examination  tlie  deformity  is  eorrcetetl,  and  the  normal 
%iobility  of  the  part  restored,  the  diagnosis  of  luxation  may  be  regaixletl  as 
estatdished.  Let  it  l>e  remcinlx'red  that  iu  children  we  are  not  so  likely  as 
in  adults  to  have  the  moment  of  reduction  indicated  by  a  loud  snap. 

It  must  be  borne  in  mind,  and  cspe<-ially  as  regards  the  pIIhjw,  that 
luxation  and  fracture  may  be  combined.  Plenee  every  case  of  dislocation 
should  be  carefully  watched,  after  reduction  has  been  effected,  until  the 
frecMlom  and  power  of  motion  show  clearly  that  the  joint  has  resumed  its 
uormal  state. 

The  prognosis  of  luxations  in  children  is,  as  a  general  mie,  much  more 
favorable  tlian  in  adults.  TIte  d^reeof  violenw  to  the  soft  parts  is  usually 
less,  and  the  rcjMirative  powers  of  the  tissues  are  of  coui"se  greater.  Yet  the 
surgeon  must  not  l»e  too  ready  to  promise  a  |K?rfect  result;  since  there  may 
be  stiffening  of  the  affei^ted  joint,  weakness  of  the  limb,  numbness  or  pain 
in  the  nerves  which  have  Ix-en  pressed  upon,  for  some  time,  and  the  possi- 
bility of  sudi  aftcr-eonseij^uences  should  Ih3  made  known  beforehand  to  the 
little  patient's  friends. 

Intiia-utekine  Luxations  are  of  rare  o«-nrrenw,  and,  «hcu  met  with, 
have  almost  always  been  the  ivsidt  of  disease.  Of  all  the  joints,  the  hip 
is  most  freiiucntly  so  a(fecte<i,  and  on  both  sides.  Cases  are  on  record  in 
which  both  knees  have  Ik-cii  elislo«itc«l,  or  rather  abnormally  movable,  for- 
waixl.  In  one  case,  roportal  by  Ilodrigue,'  there  was  a  dislocation  of  the 
left  Innnerus,  together  with  united  frarturc  of  the  corresponding  forearm  j 
both  lesions  being  accountwl  for  l»y  a  blow  received  by  the  mother  on  her 

romcn  in  the  fourth  niontli  of  her  pregnancy. 
Luxations  dirixg  Binxii. — These  must  be  of  extremely  rare  occur- 
rence.    Scanzoni '  says  that  he  never  met  with  luxations  in  the  newly-born, 
"yet  they  occur,  sometimes  as  congenital  lesions,  sometimes,  and  not  very 


'  American  Journal  of  the  Medical  Science*,  January,  1654. 
•  Lehrbuch  der  Oeburuhilfe,  1803,  p.  1060. 
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seldom,  in  the  hip,  as  the  result  of  powerful  tractiou  made  on  the  lower 
extremities." 

SPECIAL   DISLOCATIONS. 

Luxations  of  the  Vektebrje. — A  number  of  cases  are  on  record  in 
which,  usually  by  great  violence,  scjMirations  of  the  vertebne  have  taken 
place,  and  the  relations  between  two  of  thcni  have  become  chanjied. 

Boyer'  ijuotes  from  J.  L.  Petit  an  account  of  a  child  six  or  seven  yrars 
of  age  "  lifted  up  by  a  man  (in  order  to  see  I>oudon,  according  to  the  vulgar 
saying)  who  ttiok  hold  of  the  foreliead  and  back  of  the  head.  The  child 
struggkil,  liccame  agifatctl,  and  died.  It  is  to  be  regretted  that  there  wm 
no  anattiniicjil  exaininatiuii,  tliuugh  there  is  little  doubt  that  the  first  ^■e^ 
tebra  was  luxated  ujhjh  the  second." 

Horner'  siw  a  boy  aged  ton,  who  by  a  fall  of  twenty  feet  had  su(=taine<l 
a  luxation  of  the  left  oblique  proces.s  of  the  fourth  cervical  vertebra  torwanl, 
as  shown  by  the  distortion  of  tlie  neck  and  by  the  position  of  the  fourth 
spinous  process.  No  attempt  at  reduction  was  made,  on  account  of  the  risk 
involved.  That  this  fi>ar  was  not  idle  is  sliown  by  the  ca.se  qnoto«l  by 
Boyer*  from  Petit-Itadel.  in  which  a  child  similarly  injuretl  dictl  under  the 
hands  of  the  operator. 

When  only  one  obliijue  pi-occss  is  thus  (lisplact^l,  the  injury  is  less  grave 
than  when  it  alVwts  both  siik*.  Occasionally  one  obliijue  process  is  drivea 
forwarfl,  the  other  going  backward  ;  a  rotary  movement  being  given  to  th« 
head  and  upper  part  of  liie  neck.  In  any  of  these  <'ases  the  chief  danger  iS: 
fnmi  interference  with  the  spinal  conl  or  witli  the  nerves  given  off  from  it,' 
Hemorrhage  into  the  spinal  canal,  from  niptuixxl  vessels,  or  actual  presson 
by  the  displaced  bone,  msiy  jiaralyze  respiration. 

If  treatment  is  instituted,  it  should  be  with  a  view  to  disengaging  the 
luxated  process  or  processes,  by  extension  of  the  neck  and  rotation  in  tlia 
direction  opposite  to  that  of  (he  di.«jilacement.     In  the  case  of  a  boy 
twelve,  W.  J.  Morton  '  suii^'wletl  in  rwlucing  a  luxation  of  tlie  fifth  obli<|ai 
proces.s,  by  suspension  fmui  the  head,  with  rotation.     Stimson*  qtiotes  frtii 
Blasius  a  case  of  Riehter's  in  which  a  boy  aged  eleven  or  twelve  redncwl 
di.slointion  in  liis  own  neck  ;   a]ao  one  in  which  an  accidental   reduetioi 
took  place  from  the  |Mitient  falling  out  of  b«l. 

Luxation  of  the  dorsal  vertebrre  has  been  met  with.     Stimson  •  or 
"  In  one  case  that  has  been  under  my  observation  fiir  two  years,  the  ]iatien^ 
a  girl  fourteen  yejirs  old,  has  hci'n  in  g<KHl  health,  although  she  remain 
completely  paralyzed  below  the  level  of  the  breasts ;  tlie  injury  ap|H«n*  6 


( 

I 

I 


'  Traits  des  Maladiefi  Chimrgicaleg,  Mme  dd.,  184.5,  tnme  Hi.  p.  645. 
tJon  of  first  edition,  hy  A.  H.  Stsvcns,  1816,  vol.  ii.  p.  281. 

'  Amorican  Jnurnal  of  the  Medical  Sciences,  April,  1843,  p.  612. 

•  Op.  cit.,  p.  OW  ;  transliition,  p.  2-34. 

•  New  York  IttMlicnl  Record,  October  4,  1879. 
'  On  Dislocations,  p.  142. 

•  Op.  ciL,  p.  1&8. 
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result  from  direct  or  indirect  violence,  or  from  muscular  action.  Any 
on  of  the  bone  may  give  way,  but  in  by  far  the  largest  numl)er  of 
the  lower  thii-d  suflers.  (In  mliilta  the  reverse  is  true,  the  upper  por- 
being  in  them  much  more  frequently  broken.) 

"he  anatomical  neck  of  the  humerus  is  reported  by  Fraser '  to  have 
fractured  by  machinery,  in  a  Ijov  a;j;(><l  fiftwii,  the  licad  of  the  bone 
;  displaced  downward ;  reduction  of  both  fracture  and  luxation  was 
ed  under  chloroform,  and  "  perfect  recovery"  ensued, 
ut  in  the  majority  of  iiistani-ca  in  early  life  (ho  upper  cpiphyitis  is 
bed,  when  in  an  adult  tlie  auaf<jmical  neck  wotild  give  way.  Such  an 
;nt,  according  to  Chapelain-Durocher,  has  ixicurred  during  birth,  from 
nidwife  hooking  her  finger  into  the  axilla  and  making  traction. 
3*  collected  six  instances  of  this  kind. 

amilton  mentions  a  case  in  which  a  child  thirteen  months  old  fell 
his  cradle  and  was  said  by  an  empiric  to  have  sprained  his  shoulder. 
!  weeks  afterward  Dr.  H.  was  called  in,  and  detei'tctl  a  separation  of 
liphysis,  which  he  treated;  but  no  union  had  taken  place  five  months 


?march'  excised  the  separated  epiphysis  in  a  child  aged  five  on  account 

eo-myelitis  and  suppurative  arthritis  of  the  shoulder. 

iqua *  reports  the  case  of  a  boy  aged  ten  «ho  made  a  perfect  recovery 

what  was  su]>pos«l  to  be  a  di.'<junction  of  the  upjier  c])iphy8is  of  the 

118,  caused  by  a  fall  from  a  horse.     Tliere  may  be  some  doubt  about 

agnosis  in  this  case. 

chmond  *  reports  two  instances :  one  that  of  a  girl  aged  ten,  injured 

ting  down  three  or  four  feet  on  her  back,  and  ti-eat<.>d  with  a  moulded 

:  cap  over  the  shoulder;  the  other  that  of  a  young  man  aged  nine- 

reatcd  by  first  raising  the  arm,  then  bringing  it  down  and  applying 

ion  and  counter-extension  by  means  <if  an  outside  8i>Iint.     In  the 

•  case  there  was  some  deformity  remaining;  in  the  latter  "a  perfect 

'  was  obtained. 

imilton  mentions  two  eases,  in  boys  aged  thirteep  and  sixteen,  in 

the  injury  was  supposed  at  first  to  be  luxation,  and  treatixl  as  such. 

ihortening  ensnetl  in  both ;  the  ultimate  result  in  the  younger  was 

ivn,  but  the  other  had  a  jierfectly  useful  arm. 

remarkable  case  is  mentioned  by  Bonchut  as  obser\-ed  by  Fouclier. 

aged  thirteen  was  taking  a  frame  down  from  a  wall  above  her  head, 

he  upper  epiphysis  of  tlie  humerus  was  6e|«rated  by  tlie  muscular 

she  made ;   an  alweoss  formed,  and  death  ensued   in  alwut  seven 

when  the  diagnosis  was  established  by  an  autopsy. 


1  American  Journal  of  the  Medical  (Sciences,  April,  1869. 

*  Archiv  fur  KlinUi'hc  Chirurpio,  1882,  Bd.  xxvii. 

*  Waitz,  LiiniifnlMvkfl  Archiv,  1877,  Bd.  xxi. 
'  LouiErillo  Medicfil  Hentld,  .jHnuiiry,  1882. 

*  New  York  Medical  Journal,  November,  1877. 
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Fergnsson '  says,  "  I  once  saw  a  case  of  displacement  of  the  inner  Mi- 
tremity  of  this  bone  in  a  newly-born  infant,  which  had  happcnwJ  during 
birth.  The  end  rested  in  front  of  the  sternum,  and  could  Ik?  pushed  into 
its  proper  phitre  with  greit  ease  ;  but  when  left  alone,  it  immctliatcly  slippaj 
out  again.  Nothing  was  done,  a  new  joint  formed,  and  the  child  afterwards 
possessetl  as  much  jxiwer  in  the  one  arm  as  in  the  other." 

Gross*  rwonl?*  an  instance  of  "  ctjngcnital"  luxation  forward  and  u]v 
ward,  seen  by  him  when  the  child  was  three  months  old.  Wright'  hat 
reptirtwl  a  case  of  di^liH-ation  of  tlic  sternal  end  of  the  clavicle  downwani 
and  forwaixl,  in  a  child  ag«>d  ten  months,  by  a  fall  out  of  l)e<l.  Melicr  if 
quoted  by  Malgaigne  as  having  seen  this  accident  in  a  girl  aged  fourycsnj 
whos»c  arm  had  Ixfii  fon-ibly  pulled  upon.  Mulvany  *  reports  the  ca«.' of  a 
boy  agetl  fifteen,  thrown  heavily  upon  his  back  at  sea,  in  whom  several  of  tlio 
left  costal  cartilages  were  disliicatcd  behind  the  sternum,  and  the  right  clavick 
was  dislocated  forwanl.  It  would  seem  likely  that  here  the  clavicle  wasfixiil, 
and  the  sternum  wrenched  away  from  it.  Hamilton  mentions  having  atil] 
two  cases  in  Ixtys,  in  neither  of  which  coidd  permanent  reduction  liecftccti 

lu  these  cases  there  must  l>e  rupture  of  the  stcrno-clavicular  ligament 
(of  the  anterior  one  at  least),  an<l  p<>rhaps  <jf  the  interclavicular  and  costi 
clavicular  ligaments.  The  liisplaci-d  inlcrarticidar  cartilage  may  sometimi 
be  the  cause  of  the  difficulty  experienced  in  maintaining  reduction. 

The  diagnosis  lies  Ix'twci'n   this  luxation  and   fracture  of  the  clavi^ 
cIos<'  to  the  .sternal  end,  or  epiphysial  separation.    But  the  smooth ly-roundc 
end  of  the  bone,  and  the  absence  of  the  prominence  at  one  side  of  tlif 
interclavicular  not<4),  should  indicate  the  true  character  of  the  lesion 

The  treatment  must  consist  in  drawing  the  shoulder  forward,  so  as 
tilt  the  displaced  end  of  the  bone  backwanl,  and  in  making  prcssun*  u| 
the  latter  with  a  pa<l  held   in  ]ilace  by  adhesive  strips.     Aniesthcsia  shoidd 
be  employed  if  there  is  any  difficulty  in  the  reduction. 

A  rcmarkaldc  csi.si'  is  recorde<l  by  Morse*  in  whirh  a  girl  aged  eii 
was  knocked  down  and  rim  over,  sustaining  a  dislocation  outward  (ft 
ward?)  of  the  right  clavicle,  and  a  dislocation  backward  of  the  left,  t! 
first  rib  being  also  fractured.     She  hud  gnat  venous  congestion  of 
neck  and  head,  which  was  relieved  by  the  rcfluction,  after  much  difficnl 
of  the  left  clavicle.     Subse<picntly  she  did  well.     Hulke*  give*  another  i 
statux"  of  Ixickward  hi.xatiun  of  the  right  clavicle,  in  a  girl  aged  ten ;  tli 
child  was  knocked  down  and  mn  over,  and  it  was  3npposc<l  the  lior 
stepjuxl   on    her.     There   was   grcjit   dyspnnea,    relieved   by  drawing  the 
shoulders  backward.     She  made  a  perfect  recovery. 


J 


'  System  of  Prac'ical  Rurpprj-,  5th  ed.,  p.  228. 
'  System  of  Siinrerv,  filh  vi.,  vol.  ii.  p.  1128. 

•  BiMton  Medical  nnd  Surgical  JoumHl,  April  1,  1880. 

•  Lancfit,  March  18,  1882. 

'  Cincinnati  Medic«l  Xew8,  December.  1877. 

•  Holmes'a  Syitcm  of  Surgery,  vol.  i.  p.  970. 
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lan  aged  twenty  had  had  at  ten  years  of  age  a  separation  of  the  epiphy- 

'iftnd  tlie  arm  was  Hhorlcned  hy  thirteen  (t'litiint'trcs ;  in  the  other,  a  man 

d  furty-niiie,  wiio  in  his  sct'oiid  year  imd  "  hurt  his  bhoiildcr,"  the  shurt- 

Ig  ani'.iiinte<l  to  fourtceu  et'titiiaetifs.     Bryant  nifiitious  having  seen  a 

ban  agetl  tliirty  wliose  arm  waa  siiorteueil  five  inches,  from  injury  to  the 

ei"  epipliysis  of  tlic  Immeriis  in  early  infancy.     SJieai'ur'  saw  a  man 

1  fitly-three  wliuse  arm  was  .shortened  by  four  inches,  as  tlie  ri'suh  of  a 

hire  near  the  head  of  the  humerus,  sustained  at  two  years  of  age  ;  tiiis 

probably  a  simihir  case.     It  is  nut  too  ninch  to  assert  tliat  aeonrate 

i)eitiun  of  the  fragments  will  In;  the  surest  means  of  preventing  such 

hio  changes. 

fractures  of  the  surfficnl  neck  of  the  hninerHJi  are  not  connnon  in  early 
although  they  may,  of  eoia"se,  occur  as  tlie  result  of  direx't  violence. 
Ir  main  interest  consists  in  the  difficulty  of  maintaining  apposition,  on 
untof  the  action  of  the  muscles;  the  lower  fragment  is  usually  strongly 
rn  upwaal  and  inward,  while  the  upper  one  is  tilted  over,  so  that  the 
form  an  angle  salient  outward. 

lutchinson  (foe.  cit.)  sa^s  he  saw  a  Iwy  aged  ten  with  fracture  below 
tuberosities,  in  whom  the  lower  fragment  was  outside  of  and  Ix'hind 
apjier,  and  was  held  there  so  firmly  Ijy  btnids  uf  iM?riosteum  that  re- 
on  was  imj)ossible,  even  on  tiie  past-morteni  table. 
i  boy  six  years  old  was  brought  to  the  Pennsylvania  IIi)spttaI  almut 
nouths  since,  having  been  struck  by  a  locomotive  and  thrown  about 
ty  feet  into  a  ditch.  He  had  a  componud  IVacture  of  the  surgical 
of  the  right  humerus,  and  u  simple  fracture  of  the  outer  thirtl  of 
lavicle.  Two  weeks  later  there  was  evidence  of  su]i|)uratiou  in  the 
der-joint,  and  excision  was  thought  of,  but  a  sudden  improvement 
nd,  and  all  the  symptoms  subsided.  He  has  now  only  a  slight  stitf- 
Tmaining  in  the  joint. 

Hamilton  mentions  two  cases,  in  boys  aged  i-espeetively  twelve  and 
I,  in  both  of  which  there  was  permanent  shortening  and  deformity, 
3t  loss  of  mobility  or  strength. 

less  favorable  result  attendetl  a  case  reiwrted  by  Vogt  ;*  it  was  that  of 
aged  eleven,  in  whom,  although  there  was  an  excess  of  callus,  union 
to  tKvnr,  and  there  was  loss  of  sensation  and  of  usefulness  in  the 
excision  of  the  upper  fnigaient  was  resorted  to,  and  electricity,  but 
10  marked  benefit,  by  reason,  it  is  said,  of  ueglec^t  on  the  part  of  the 
B  of  the  child. 

•adurcs  of  the  8hafl  of  Uif  humcnis  are  not  infre<jueut  in  children  ; 
lave  resulted  sometimes  from  obstetric  ojierations,  and  occasionally 
he  fompri'S9i(»n  causeil  liy  the  contractions  of  the  wfinib. 
>weU  *  saw  in  a  child  four  days  old  a  fracture  at  the  middle  of  the 

'  British  Medieul  Jounml,  OcUiIht  10,  1885. 
'  DeuUche  Zeilsclirifl  fiir  Chirurgio,  1877. 
>  Medical  Bulletin,  Jaiiuury,  1884. 
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Dunne,  and  in  a  girl  aged  fifteen,  seen  by  Finucane.'     Another  case,  affect- 
ing the  first  rib,  iias  recently  been  reinn'ttxl  by  Quint.' 

Anteriorly,  tiie  rilw  may  lie  displattd  from  the  sternum.  Flagg*  re- 
ported the  ease  of  a  girl  aged  ten,  who  ran  against  a  table,  strikiug  the 
front  of  her  chest ;  forty-eight  hours  aflerwanis  she  was  exercising  violentlv, 
when  siie  felt  puin,  and  "something  gave  way  ;"  the  fourth  rib  was  fouml  U> 
be  dislcN-ated  forward  on  the  stenium.     The  result  is  not  mentiomtl. 

With  regard  to  the  diagnosis,  prognosis,  and  treatment  of  such  injuries, 
it  is  impossible  to  make  any  general  statements,  in  view  of  the  very  limited 
cxjierieni-e  recorde<l. 

Li7XATiox8  OF  THE  HcMERCS  are  comparatively  rare  in  early  life; 
Malgaignc  had  ciiltected  but  four  instances  niulrr  fifb'cn  years  of  age.  Yet 
KiKlciyue '  saw  one  which  had  (X-curred  before  birth.  StiniiMin  aavs  that 
Bardenheucr  quotes  from  Knox  two  cases  in  which  the  humenip  waiidis< 
lt)catc"d  tiy  olwtctric  manipulations.  Mitchell"  has  n-portcd  a  caw  in  which 
a  child,  delivered  by  vei'sioti  l»y  the  foot,  was  found  to  have  the  head  of  one 
luunenis  hixate«l  into  the  axilla ;  reduction  was  etTecte<l,  and  electricity  was 
successfully  applied  for  the  relief  of  the  jMiralysis  of  the  muscles  of  tlic  arm 
which  ensue*!. 

K.  W.  Smith*  has  deserilwd  in  detail  five  cases  in  which  this  lesion  was 
congenital.    In  one  congenital  ease,  reported  by  Bonvier,^  the  patient  having 
attninixi  the  age  of  sixtwMi  years,  (Jaillard  9ueceede<l  after  several  attempU 
in  etllHting  i"etluclion.     In  two  of  Smith's  cases,  and  in  one  report^ 
Kuster,*  both  shoulders  were  coucerne<l. 

Clippingdalc'  showed  to  the  West  London  Medi(\»-Chirurgi«d  Soew<T 
a  chthl  seven  months  of  age  with  the  head  of  one  humerus  in  the  axilla 
the  l)ones  of  the  arm  were  all  rudimentary,  and  the  hand  had  only  fo«ir 
digits.  The  explanation  given  was  that  the  dishx^tion  was  intra-uteriim^ 
"due  to  sudden  antl  irregular  contract  ions  of  the  uterus,  the  result  of 
fright." 

Flower '"  mentions  an  instance  of  dislocation  forward,  in  a  child  only 
fourteen  days  old  ;  the  arm,  it  is  said,  had  Ikh'U  violently  pulled  and  twistid, 

I  mys«'If  saw,  in  18G4,  the  same  shoulder  twice  dislocateil  forward 
within  four  months,  in  a  little  girl  two  years  old;  on  both  occasions  (lie 
accident  oceurn^ti  as  the  child  wa.s  lifted  out  of  its  cradle.     Asliburi^  ba« 


1888. 


*  Both  casei  rpported  in  the  Dublin  Medirnl  Press,  February  20,  1841. 

'  Aunuul  of  Uie  Utiiversul  Medical  Sciences,  1889,  from  Bull.  M«d.  du  Nord,  JiuM, 


'  North  western  Mcdicn!  nnd  Surjjical  Journal,  Autxist,  1871. 

•  Aniericnn  Joumnl  of  the  Mcdiriil  Scieiifc*,  Jtinunry,  1864. 
'  British  Mi-dii'iil  Juurnul,  Nnveml>pr  19,  1881, 

•  On  Fnictun'-i,  etc.,  Dublin,  1854,  p.  256. 
'  Art-hives  U^nemlea,  August,  1840. 

•  Berliner  Klinischc  Wuchen?chrifl,  Januarr  6,  1879. 

•  British  .Medical  Jouninl,  Februari-  2,  1889, 

••  Unimex's  System  of  Surgery,  8d  ed.,  vol.  i.  p.  972. 
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he  inner  side  of  the  arm,  the  elbow  being  flexed  at  a  right  angle ;  this 
Dt  should  extend  from  will  up  in  the  axilla  to  tfie  ends  of  the  fingers, 
'Upper  end  of  it  being   ninndod  otf.     Three  small  splints  of  zinc  or 
ler's  board  should  next  be  cut  out,  one  for  tlie  bai-k  of  the  arm  from  the 
llder  to  the  elbow,  one  for  the  outer  side,  and  one  for  the  front.     Each 
heee  is  now  to  Ix'  carefully  padded  with  an  even  layer  of  clean,  raw  cot- 
or  with  two  to  four  layers  of  canton  flannel.    Just  at  the  elbow,  in  the 
le  splint,  a  hole  should  be  cut  for  the  epitrfK-hlea  or  inner  condyle,  or 
a  pad  sliould  Ix'  placed  just  alx)ve,  so  as  to  prevent  pressure  on  that  bony 
lincnce.     lleductiun  Ix'ing  now  carefully  accomplished,  the  splints  are 
ied,  and  secured  by  a  roller  bandage,  beginning  at  the  fingers  and  end- 
it  the  shoulder.     The  turns  should  be  put  on  as  accurately  as  possiljle, 
tightly  enough  to  keep  the  entire  limb  at  perfect  rest.     The  whule  is 
suspt'ixled  from  the  lu-ck  ljy  means  of  a  sling. 

V'hen  the  fracture  is  above  the  middle  of  the  bone,  it  may  be  well  to 
itute  for  the  three  small  splints  a  ivastdmard  cap,  accurately  cut  out, 
led,  and  fitted  so  as  to  extend  from  the  tip  of  the  shoulder  to  the  elbow, 
acing  a  little  less  tlian  two-thirds  of  the  circumference  of  the  arm. 
een  this  and  the  inside  splint,  I  have  never  found  it  difficult  to  control 
-agments. 

lifes  of  delay  or  failure  in  union  are  more  fre<|uent  in  this  bone  than 
y  other  part  of  the  skeleton.  Mtitt'  rcjiorted  an  instance  in  which  a 
f  twelve  had  a  fracture  wliich  atlcr  the  lapse  of  eight  months  had  not 
t,  the  ends  of  the  fragments  having  become  conical ;  setous  were  twice 
but  failed ;  the  ends  were  then  cut  down  upon  and  sawn  oif,  and  the 
C8  of  bone  wiretl  together,  with  excellent  sutvess. 
"hite  is  credited  with  the  first  resection  in  a  case  of  this  kind,  in  1759  ; 
I  says*  he  was  not  the  o[>erator ;  the  result  was  jierfect. 
very  curious  ca.se  has  been  rewirtled  by  Clarke,*  of  a  fast-growing  boy 
ad  a  fracture  of  the  arm,  which  unittnl ;  he  returned  to  scIkxiI,  over- 
d  himself  in  trA'ing  for  a  prize,  and  broke  down  in  health,  when  the 
ents  were  found  to  have  become  disjuincd. 

the  Warren  Museum*  there  is  a  specimen  (No.  1314),  from  a  boy 
years  old,  of  the  lower  six  and  a  half  inches  of  the  humerus,  necrosed 
Vacture  of  the  bone  and  compound  dislocation  of  the  cUmiw.  After 
noval  of  the  se<iupstrum,  healing  took  place,  and  "  when  heard  from 
r  five  years  afterwards,  he  had  a  gocxl  arm,  and  sufRcient  motion  at 

WW." 

actures  of  the  Lower  Portion  of  the  Humeruit. — Close  above  the  elbow, 
the  humerus  widens  out,  Ix-eoniing  thinned  antero-postcriorly,  frao- 


'  Traiuactiong  of  the  New  York  Academy  of  Medicine,  1867,  vol.  L 

*  Cases  in  Surgery,  p.  69. 

»  Mcdicnl  Times  nnd  Gazette,  November  16,  1867. 

*  Catalogue,  pp.  248-44. 
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ture  very  oi^n  occurs  in  childrcD,  and  is  apt  to  be  followed  by  permanent 
disahility. 

The  short  lower  fi-agmont  is  tilted  forward  lay  the  action  of  the  flexors, 
pronatora,  and  extensors,  aidwl  by  the  iipwaid  pull  of  the  tricejis,  the  bicep«, 

and  the  bradiialis  antieus  upon  the  radius  and 
ulua.  Ileuee  there  is  formed  between  the  two 
fragments  an  angle  salient  forward  ;  and  unless 
this  is  corrected  it  will  be  found,  when  tiniou  luu 
taken  place,  that  flexion  of  the  cll>ow  is  limited, 
for  an  obvious  i-eason.  (Set^  diagram,  Fig.  12.) 
Of  this  I  have  myself  witnessed  iV)K<atC!d  >ii> 
stanees.  A  clear  dest-ription  of  this  state  of 
things,  with  an  illustrative  case,  in  a  boy  agtxJ 
eight  years,  is  given  by  Coulon.' 

Verueuil,  in  a  discussion  at  the  Soci6t6  de  Chinirgie'  in  Paris,  men- 
tioned a  Ijoy  aged  twelve  who  by  a  ilill  from  a  lioi-se  hml  the  humerus 
broken  at  its  lower  part.  There  was  good  union  without  deformity,  but  the 
ra<lial  nerve  was  parulyzetl.  Four  mouths  later  the  arm  and  forearm  were 
slirniikcu,  and  the  lower  fragment  was  abnost  donblwl  in  its  antcro-poste- 
rior  diameter.  The  cUmiw  had  Ix-en  kept  immovable  for  seventy  days. 
Extension  was  possible  to  one  hundred  aud  thirty  degrees,  flexion  only  to 
ninety  degrees.     Pronafiou  and  .'-ti|)ination  were  free. 

From  luxation  of  the  elbow  ba<^kward,  whicii  it  much  resembles,  this 
injury  may  be  distinguished  by  three  points.  First,  there  is  apt  to  lie  dis- 
tinct crepitus,  easily  perceiviHl.  StxMm<lly,  there  is  aimomial  mobilitv  in 
every  direction  ;  on  grasping  the  arm  with  one  hand  and  the  forearm  with 
tlie  other,  the  surgeon  will  tind  not  only  flexion  and  extension  fn-e,  but  the 
forearm  movable  also  from  side  to  side.  Thirdly,  the  olecranon  will  bo 
found  to  preserve  its  normal  relation  to  the  epitroclilea  and  epitxmdyle. 

I  have  in  one  instance  seen  this  fracture  TOmpouiid,  in  a  boy  about 
twelve  yeare  old,  who  had  fallen  from  a  low  feni-c ;  the  artery  was  torn 
across,  and  I  was  obliged  to  amputate. 

Lange  has  recorded '  the  case  of  a  girl  aged  eight,  who  after  a  fracture 
doee  to  the  lower  end  of  the  humerus  had  pain  at  the  seat  of  injury,  the 
wrist  and  fingers  l>eing  flexed,  with  a  verv-  limited  degree  of  motion.  A 
sliarp  edge  of  bone  could  Ite  felt.  An  incision  was  made,  and  the  median 
Derve  found  flattemnl  j^inst  the  edge  of  Ix>ne;  alx)ve  this  point  the  n»>r\o 
was  thickened.  Tlie  nerve  was  loost>ned,  and  the  edge  of  bone  excised, 
with  deeidefl  relief  A  curiuns  point  is  that  in  this  case  the  growth  of  the 
nails  was  interfercxl  with  previttns  to  the  operation- 
Various  plans  iiave  been  recommended  for  the  treatment  of  these  cases  ; 


'  Op.  cit.,  p.  IM. 

•  Bull,  ot  Mom.,  1880. 

•  New  York  Mediejil  Journal,  April  28,  1883, 
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I  shall  mention  only  one,  devised  bv  me  many  ycare  ago,  which  meets 

indications,  and  wliioh  haa  given  me  the  best  results.    Measuring  by  the 

id  limb,  I  cut  out  a  piece  of 

er's  board,  or  in  a  verj'  young  Fia.  18. 

i  a  piece  of  jKistcboard,  in  the 

e  shown  in  the  diaj^ram  (Fig. 
This  is  tlicn  again  out  in  the 

id  lines,  and  it  will  be  seen  that 

n  be  turned  over  so  as  to  fit 

I  the  front  of  tlio  arm,  while  b 

be  on  its  inner  side,  and  c  on 

of  the  fiirrarni.     The  |K)rtions 

c,  c,  turiii'd  up,  will  steady  the 

nn  and  hand,  while  d  is  turned 

a  as  to  jnish  forwanl  t!ic  olcc- 

I  and  witli  it  tlic  lower  end  of  the  lower  huuicnd  fragment.     PnijK-riy 

ed,  this  splint  is  se(;nred  by  means  of  a  Ijandage  awurately  applied  from 

agers  to  the  shoulder,  and  t!ie  hand  and  forearm  are  suppurti'd  by  n  sling. 

[y  own  pra<'tice  is,  in  this  as  in  all  ottior  fi-actures  near  jtiiiits,  to  begin 
early  witii  |ws.sive  motion.  Thus,  a  week  arter  the  injury  I  very 
f  grasp  the  linii)  at  the  seat  of  fracture,  and  gently  flex  and  extend  the 
through  a  small  arc,  avoiding  the  infliction  of  any  pain.  Tlic  joint 
ot  yet  stiffened,  and  the  frsM'turc  can  be  controlled.  .\t  every  dressing 
lanoeuvre  is  rejKMtctl,  through  a  larger  and  larger  range. 
think  it  is  well  also,  at  tlic  eixl  of  fourteen  to  sixteen  days,  to  cut 
the  hand  part  of  the  s[>lint,  and  let  the  liltle  jwitient  begin  to  move 
igers.  A  week  later,  the  whole  hand  can  be  left  free ;  and  by  the  time 
•lint  is  removed,  tlic  limb  will  be  almost  restm-ed  to  riscfuhicss, 
o  prudent  surgeon  will  forget,  in  dealing  with  a  i'racturc  of  this  kind, 
here  is  danger  of  gangrene  from  interference  with  the  circulation  in 
aehial  arterj'.  Sometimes  this  has  been  unavoidable,  the  ves.sel  having 
pressed  ujjon  by  the  end  of  the  upper  fragment ;  f)Ut  nn  ill-adjusted 
,  or  a  bandage  too  tightly  appli(?d,  may  increase  the  evil,  and,  no  doubt, 
some  instances  given  rise  to  it. 

algaigne  mentions  a  remarkable  rase  seen  by  him;  it  was  that  of  a 

jirl  two  years  old,  in  whom  a  fractuiv  jtist  above  the  lower  end  of  the 

•us,  sustained  several  months  before,  had  wholly  failed  to  unite. 

ixtrniion  of  (he  lower  epiphiimn  of  the  humrniK,  altliongh  much  like  the 

last  mentionetl,  differs  from  it  in  the  absence  of  any  jK'euliar  ten- 

to  displacement.    Farabeuf '  has  discussed  the  anatomy  of  this  lesion, 

he  thinks  must  be  veiy  rare  af^er  the  age  of  four  year^.     At  birth 

lole  of  the  lovs'er  end  of  the  bone  is  cartilaginous,  and  ossificatioa 

first  in  the  condyle  at  the  end  of  the  second  vear. 


'  Bull,  et  Mem.  de  la  Soci6t^  de  Chirui^ie,  1886,  vol,  lii. 
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Maifionncuve,'  in  the  case  of  a  boy  aged  fifteen,  with  a  backward  hixa- 
tion  of  the  elbow  of  forty-seven  days'  standing,  succecdetl  in  effecting  re- 
duction by  upward  traction  upon  the  humerus  from  just  below  the  inHL-rtion 
of  the  deltoid,  and  downward  upon  a  "  lac"  applieil  directly  over  the  olecra- 
non,  and  forming  a  figure-of-eight  around  the  forearm. 

My  own  exjicriencc  in  old  luxations  of  the  elliow  in  children  luu  been 
limited  to  cases  which  were  Ix-yond  remedy ;  and  I  have  never  seen  one 
iu  which  there  was  not  a  probability  at  least  tliat  the  injury*  bad  been 
complicated  with  fracture.  Sometimes,  in  old  unrwluced  luxations  of  the 
elbow,  the  condition  is  such  as  to  justify  a  resort  to  complete  or  partial  ex- 
cision of  the  joint ;  the  latter  operation  is  reportctl  by  Davics-Colley  *  to 
have  been  practised  by  him  in  the  case  of  a  boy  aged  cle\-en,  with  good 
result. 

Even  when  reduction  has  been  readily  and  -fully  effected,  there  is  not 
always  a  certainty  of  success.  Hamilton  mentions  a  case  iu  which  a  boy 
aged  eight,  with  such  a  history,  had  still  a  stiff  joint,  at  a  right  angle,  more 
tlian  four  j-cars  aftcrwaitls. 

Malgaiguc  laid  stress  upon  the  possibility  of  incomplete  backward  luxs- 
tion  of  tlie  elbow,  hut  it  does  not  sf^eni  to  call  for  special  discussion  here. 
He  Siiys  (hat  in  old  cases  rediution  is  easier  than  in  the  complete  form, 
mentioning  a  boy  aged  ten  iu  whom  he  succeeded  after  the  lajisc  of  nearly 
four  months. 

I  myself  ri'cently  met  with  a  case  iu  a  boy  aged  fourteen,  who  liad  been 
thrown  down  in  playing  the  day  before.  Flexion  and  extension  were  iHdh 
somewhat  limitwl,  the  former  especially  ;  pronution  and  supination  seemed 
nonnallv  free.  On  measurement,  the  distance  from  the  acromion  to  the  tip 
of  the  elbow  was  greater  by  one-fourth  of  an  inch  than  in  the  sound  limb, 
and  the  circumference  of  the  elbow  was  iucix^is<xl  half  an  inch,  llcdno 
tion  was  easily  eH'ecttKl  under  ether  given  tt<  the  first  insensibility,  and  the 
motions  of  tlie  joint  were  eomjdetely  restured. 

The  symptoms  and  treatment  do  not  vary  materially  from  those  of  tlic 
complete  form  alremly  descrilied. 

Other  dislocations  of  the  bones  of  the  forearm  upon  the  humerus  have 
been  met  with ,^^ut ward,  inward,  and  forwai-d.  As  to  the  two  former,  I 
would  suggest  that  they  are  brought  about,  in  jiart  at  least,  by  the  forma- 
tion of  the  articulating  surfai-c  of  the  hinnerus,  by  reason  of  wiiich  the 
ulna,  carrying  with  it  the  radius,  slides  around  one  or  other  of  die  ridges 
limiting  the  trochlea.  The  lateral  ligaments  of  the  joint  are  put  ujwn  tbo 
stretch,  when  the  ulna  is  drawn  away  from  the  humcru.s,  and,  as  it  goei 
bm^k,  the  ridge  in  the  middle  of  the  sigmoid  c«vity  fails  to  fit  into  the 
depression  in  the  trochlea,  but  is  applied  to  one  or  the  other  side  of  it.  Ini 
other  words,  I  think  that,  when  both  bones  of  the  forearm  suffer  displace- 


I 


*  Clinique  Chirurgicale,  tome  i.  p.  629. 

'  British  Medical  Journal,  February  S,  1889. 
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50  of  Uiia  injury  is  recorded  bv  Coiilon,'  in  wJijcli  a  boy  aged  tlirec  and  a 

If  years  fell  from  a  cliair  to  the  groiiiul ;  tiic  broken  piece,  very  small, 

IB  distinctly  felt.     The  arm  was  simply  kept  on  a  pillow,  and  eompn-sses 

iked  in  tincture  of  arnica  applied  ;  consolidation  bad  taken  place  on  the 

elftli  day,  and  all  tbe  movemeuts  of  the  elbow-joint  were  jierfect.     But  in 

iny  cases,  although  there  iis  (li-tiu'hment  of  the  epieondyle,  this  is  only  a 

ttion  of  tlie  injury,  the  elbow  being  disloi-atwl,  or  the  joint-surfac-c  being 

0  involved.     Coulou  report.^  two  other  instances  of  what  he  calls  intra- 

icular  fractures  of  the  cpicondyle,  one  in  a  boy  six  years  old,  another  in 

oy  of  fourteen ;  both  these  wises  resulted  in  serious  deformity  and  dis- 

lity,  and  should  l>c  classed  with  fractures  of  the  cllxiw. 

Fradurca  of  Uie  cjntrochtca  are  much  more  common.    Coulon  gives  three 

anoes,  two  in  boys  age<l  ten  aud  a  lialf  and  eleven  respectively,  and  one  in 

irl  aged  three  and  a  half.     In  all,  tlie  injury  was  readily  recognize<l,  and 

movements  of  the  joint  were  completely  restored,  or  almost  so,  in  a  short 

e.    The  same  may  be  said  of  a  boy  aged  eleven  seen  by  Hamilton,  as  well 

f  a  girl  aged  thirteen,  and  a  boy  aged  eleven,  mentioned  by  Stiinson. 

The  fragment  in  such  a  case  may  be  disjilaced  either  uj)ward  or  down- 

d  (toward  the  wrist).     Soraetiuics  it  remains  loose.     As  the  flexors  and 

lators  take  their  origin  partly   from  the  epitixichlea,  the  lesion  may 

etimes  at  least  ha  in  the  nature  of  a  sprain-fracture,  tiie  fragment  being 

away ;  and  the  same  fact  may  explain  tlie  disiilaccnient  in  some  cases. 

tsionally,  perhaps,  the  piece  may  be  pidled  away  by  stress  on  the  internal 

nl  ligament 

iVhen  tlie  articulation  i.s  invadwl.as  in  what  Coulon  calls  intra-articular 

are  of  the  cpitrochlea,  the  results  are  very  grave.     In  four  instances 

by  him  the  loss  of  motion  in  the  joint  was  such  as  greatly  to  impair 

isefiilness  of  the  limbs.    Granger*  first  di-scribed  this  injury,  giving  an 

mt  of  two  cases,  lx>th  due  to  falls  on  the  hand.     One  of  the  patients,  a 

iged  eleven,  had  also  a  luxation  of  the  elbow,  which  was  reduced ;  but, 

casoD  of  neglect,  he   failed   to   recover  flexion  and  extension  in  the 

.     In  tlie  other  case,  tliat  of  a  lK>y  aged  eight,  the  fragment  was  re- 

sd  below  the  joint;  there  was  such  irritation  of  the  ulnar  nerve  that  the 

les  supplied  by  it  were  jjaralyzetl,  and  crojis  of  vesicles  ap[>care<l  in  the 

in  that  region  ;  the  use  of  the  hand  was,  however,  ultimately  regained. 

t  acems  to  me  that  in  lx»th  these  instances,  certainty  in  the  first  one,  the 

ire  must  have  entered  the  joint;  aud  if  a  jwrtion  of  the  tnichlea  is 

•n  off,  the  occurrence  of  luxation  of  the  forearm  backward,  or  back- 

and  inwartl,  is  greatly  favonii.     Among  the  recorded  cases  I  find  but 

|Uoted  by  Gurlt  from  8cnf\leben,  in  which  the  result  is  said  to  have 

50od  ;  it  was  that  of  a  \wy  aged  eleven.     Gurlt  cites  from  Langenbeck 

story  of  a  boy  aged  ten,  whose  elbow  was  ankylosed ;  on  resection  the 


'  Op.  cit.,  p.  148. 

*  £diQburgh  Medic&l  nod  Surgical  Journal,  April,  1818, 


1110 


FRACTURE9  AND   DISLOCATIONS. 


attempted,  but  without  success.  Dr.  S,  discusses  at  length  the  pathology 
aiul  svtnjitoma  of  this  injury,  which  he  thinits  occurs  more  frwjuently  than 
is  geuerally  supjKJScd,  its  true  nature  often  escaping  i-ecoguitiou.  He  advises 
traction  and  lateral  pressure  for  reduction. 

It  is  inijxjssible  to  imagine  such  displacements  occurring  without  con- 
siderable laceration  of  the  ligamenta  about  the  joint,  aud  one  would  sup- 
pose other  structures  would  suffer  also. 

A  case  of  comixtund  luxation,  with  rupture  of  the  artery  ami  stretching 
of  the  nKxlian  nerve,  in  a  Iwy  aged  fourteen,  is  rt'iwrted  by  Ferret ; '  tiie 
nerve  jx-rit^hcd,  and  there  was  gangrene  of  some  of  the  fingers,  but  a  gitcKJ 
result  ultimately  ensued.  Malgaigne^  quotes  from  Michaux  aii  instance  in 
which,  in  the  attempt  at  reduction  of  a  luxation  outward  and  Ixickwanl  in 
a  l)ov  aged  ten,  the  artery  aud  nerve  were  both  torn,  and  gangrcm-  ininl^ 
amputation  nccessaiy. 

Glutton*  has  retx)rded  a  ease  of  complete  compound, dishxation  of  tiie 
elbow  outward  and  backward,  in  a  boy  nearly  thirteen  yi-ars  old.  The  Ixtncs 
having  been  reduced,  drainage  was  made,  and  the  anterior  wound  left  ojico. 
The  result  was  a  complete  restoration  of  movement. 

As  to  the  symptoms,  the  elbow  is,  of  course,  wider  than  natural,  and 
die  deformity  of  outline  will  indicate  the  character  of  the  lesion. 

Fcrgusson  *  says,  "  It  is  imjx)88ible  to  say  what  dislocations  may  not  take 
place  in  this  articulation.  I  have  myself  ftwjucntly  seen  the  joint  in  such 
a  disoixlcrcd  condition,  from  injuries  of  old  date  (probably  luxations  and 
fractures  tH>mbiued),  that  the  most  exj)erience*l  anatomists  have  been  unable 
to  a|)])reciate  the  true  condition  of  the  ends  of  tiie  bones."  This  is  es|xvi- 
ally  true  in  the  case  of  children.  I  believe  that  the  most  usual  of  thc«c 
irr^ular  displacements  is  that  in  which,  the  head  of  the  radius  slipping  out 
from  the  grasp  of  the  annular  ligament,  thi?;  lx>ne  starts  up  in  front  of  die 
condyle,  while  the  ulna  goes  Ixickward.  And  it  will  readily  be  seen  that 
by  a  slight  further  twist  the  luwl  of  the  radius  may  juiss  t<j  the  outer  side 
of  the  (xmdyle.  A  case  of  this  kind,  in  a  boy  of  eleven  years,  came  under 
my  care  at  the  Pennsylvania  Hosjiital  in  1886;  reduction  was  easily 
eft'ecte<l.  I  think  this  is  the  true  explauation  of  the  two  cases,  in  Iwys 
agw]  respectively  thirteen  and  fifteen,  related  by  Sir  A.  Coop«";  and  per- 
haps it  is  applimblc  in  the  otiier  instances,  in  adults  as  well  as  in  young 
8ubje('ts,  which  arc  ujion  record. 

Luxation  of  the  radius  alone  has  been  many  times  observed.  Gen- 
erally the  bone  goes  forwanl.  This  lesion  may  l)e  congenital,  as  in  a  csi?e 
repitrttxl  by  ileclis,*  where  the  bone  of  the  left  side  was  completely,  and  that 
of  the  right  partially,  displaced ;  the  former  wjis  reducible  on  flexion,  tlic 


« 


"  Pix.gr*s  Mt-dical,  May  7,  1887. 

»  Fractures  ot  Luxations,  tomp  ii.  p.  152. 

»  Tratifaclions  of  the  Clinical  Society  of  Londoa,  1889,  tol.  Jtxii. 

*  Practical  Surgerr,  6tli  ed.,  p.  216. 

»  Lancet,  August  7,  1886. 


nil 


I 


I 
I 


latter  irreducible ;  the  humeral  coudylea  were  very  small,  and  there  were 
evidences  of  defective  develniinicnt  nf  the  nervous  system.  Krafkowizer' 
rci^orded  a  ease  iu  which  such  a  luxatiim  was  ascribed  to  the  oj)erati()n  of 
turning  in  delivery.  Danyau  '  mentions  the  case  of  a  girl  aged  three  whose 
liand  liad  been  pulled  ujjuu  in  supination  ;  the  radius  was  displah-d  fiirwaixl, 
and  wKild  nut  l>e  rediicwl.  lie  quotes  Loir  as  having  met  with  the  lesion 
ou  both  sides  iu  tlie  dead  subject ;  the  heads  of  the  bones  were  much  lessened 
in  voliuue. 

Tliis  lu,\atiou  has  been  perhaps  oftenest  caused  by  careless  traction  on 
the  forearm,  iu  very  young  children.  Collier'  was,  I  believe,  the  first  to 
rejKtrt  a  case  so  produowl,  in  a  child  two  years  and  a.  half  old,  whose  muther 
lilled  it  by  its  wrists,  The  Icsiou  was  tliorougidy  well  described  by  Goy- 
rand,*  who  assigned  this  «msc  for  it.  Sir  A.  Cu4jper  tliinks  it  is  pro<luced 
by  falls  on  the  liand,  and  cites  au  instance  in  point,  in  a  boy  seven  years  old.* 
Hamilton  saw  it  in  a  girl  agcnl  four,  who  had  fallen  from  a  swing  and  held 
on  by  her  hands.  The  subluxation,  or  incomplete  form,  in  wliidi  the  head 
of  the  radius  dws  uot  wholly  leave  the  condyle,  has  \xxn  recently  described 
and  discussid  as  a  new  thing  by  several  writers."  Perhaps  this  is  tlu*  lesion 
usually  caused  in  children  mider  tive  yiars  of  age  by  traction  on  tiie  baud  j 
but  the  complete  displacement  may  also  occur  in  tliem,  as  well  as  in  older 
children.  The  symptoms  of  eitlier  are  jwiu  in  the  ellww  ;  the  forearm 
flexed  U>  a  right  angle  with  the  arm,  and  mure  or  less  completely  prouatcd  ; 
passive  motion  limittKl,  and  the  attempt  at  it  painful ;  and  the  head  of  tlio 
radius  felt  in  its  abnormal  situation. 

KtHliiction,  according  to  some,  is  very  easily  effected  by  supiiiating  the 
band,  and  pushing  the  head  of  the  radius  into  its  pn.)jx>r  [Kisitiun.  But  we 
have  the  testimony  of  Ilamiltou,  Sir  A.  Cooj>or,  and  Malgaigne,  that  the 
replacement  is  uot  always  passible.  Panyau's  rase,  In^foii"  rp)ute<l,  was  of 
this  character  ;  and  many  uther  such  instances  are  on  record.  fcHjmetimea 
there  is  a  marked  tendency  to  recurrence  of  tlie  displacement. 

It  may  be  mcutioiH-d  here  that  tliis  luxation  is  apt  to  be  accompanied 
with  dislodgenu'ut  of  the  ulna  lackward  ;  and  .sometimes,  as  iu  three  csuses 
recorded  by  Hamilton,  the  latter  bone  is  broken  instead,  aa  if  the  force 
exerted  would  have  caus(>d  Iuxatir^u  but  for  the  giving  way  of  the  bone. 
Such  a  view  is  more  plausible  in  Hamilton's  ca.ie8,  where  the  fracture  was 
ID  the  upj>er  third,  tlian  iu  one  observed  by  Stim.son,'  where  the  fracture 
•wag  at  the  middle  of  the  ulna.     Such  associated  injuiy  does  not  appear  to 


•  New  York  .Inumal  of  Mwlioine,  Mnrt-h,  1857. 
'  Archivps  Gpn^nili-s,  April,  IMl. 
'  London  Mixlionl  Onrptto,  Spptember  10,  1888. 

t«0»zeMe  MWicnle,  Felirunrj-  23,  1887. 
'  Dislocations  nnd  Fracturen,  p.  455. 

•  LinilemBn,  British  M«lical  Jnurnal.  Mnmh  18,  1882,  bUo  Derember  5,  1885,  and 
March  «,  1880;  Sneddon,  ibid.,  April  8,  1882;  Jamc«,  ibid.,  Jnniiary  2,  1886;  J.  Hutchin- 
•on,  Jr.,  ibid.,  samu  dnt<' ;  Cuihini;,  Boston  Mcdicul  and  SurgiciU  Journal,  January  28, 1888. 

1  Treatise  on  Dislocations,  pp.  340-41. 
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constitute  any  com|)liciiti(iri  in  treatment  of  the  dislijcation,  wbieh  i8tol» 
rahieed  as  wjon  as  pos-siijle ;  tlie  limb  in  then  to  be  kept  at  rest,  with  tlic 
elbmv  flexed  at  a  right  angle,  and  the  splints  elsewhere  described  applitnl  Ui 
rerae<l_v  the  fracture. 

Sir  A.  OoojKT  mentions  a  case  in  which  a  b<\v  ajred  twelve  had  the 
radius  luxatcil  upward  and  outward  (forward  '.'),  with  fracture  of  the  oU-re- 
non,  by  a  severe  blow.  Thirteen  years  aflerwanls  he  had  only  imperf(Tt 
extension  aud  flexion  of  the  joint ;  and  iu  the  latter  motion  the  head  of  tiic 
radius  would  slip  out  of  place. 

Ltixaiion  of  Oie  hvad  of  the  radius  backward  has  been  obeerved  as  a 
simple  uncomplicated  lesion.  Hamilton  mentions  a  ease  seen  by  him  iu 
whicli  it  was  said  to  have  Ix'cn  the  result  of  convulsions  when  the  boy  was 
but  one  year  old.  Danyau '  saw  it  in  a  Ik>v  age<l  eleven ;  it  had  ociiirral 
five  weeks  l>cfore ;  the  ellww  was  semi-flexed,  and  the  p<}wer  of  voluntary 
pronation  and  supination  was  lost;  reduction  was  effected  with  difficulty. 

Phillips''  has  recorded  the  case  of  a  girl  aged  seventeen  who  had  win- 
gonit.ll  luxation  Irackwanl  in  both  elbows,  the  heads  of  the  radii  lying 
behind  the  wiudyles;  extension  and  flexion  were  free  when  the  hands  were 
semi-pruuatt^l.  In  anuther  instance,  reported  by  Pye-.Smith,*  there  was  such 
a  congenital  luxation  on  the  left  side  only;  the  woman  was  one  of  eleven 
children,  eigtit  nf  whoiii  had  abnormal  ji>ints,  imjwrfectly  developed  handii 
and  feet,  and  nial formed  nails.  As  a  result  of  such  displacements,  or  of 
those  due  to  accident  in  ehildhoixl,  the  joint  undergoes  changes  of  shape, 
which  liave  Ik'cu  studied  and  dcscrilxHl  In-  Allan.* 

This  lesion  lias  Ix'cn  repeaUiUy  obscrvetl  along  with  fracture  of  the  inner 
portion  of  the  lower  end  of  the  Inuncrus.  It  seems  t<j  me  that  the  mechan- 
ism which  at  ouee  suggests  itself  for  such  an  injury  is  the  tnie  one;  that 
there  is  at  the  same  time  a  twist  of  the  hand  into  supination,  and  an 
abducting  force,  tn)  that  the  tr<K4ilea  and  the  ]>o]-tion  of  lM>ne  just  alwve  i( 
are  wrenched  away  by  reason  of  the  engageiuent  of  the  former  in  the  sig- 
moid cavity  of  the  ulna.  Should  the  ]>osition  of  the  limb,  the  direction  nf 
the  force,  or  the  slackness  of  the  ligaments  be  such  as  to  allow  the  ulna  to 
slip  away  from  the  trochlea,  there  would  be  merely  a  luxation  backward  of 
both  Uines. 

Liurnthn  of  the  radiiis  oiUipanl  has  Ixxiu  observed  in  a  few  cases  in 
children ;  it  is  pcrhajjs  for  the  most  part  secondary  to  luxation  forward, 
although  in  one  case  tpioted  by  8timsnn*  from  Von  Pitha  it  would  seem  to 
have  bfi'ii  pr<xluced  directly,  a  grown  ]KTSon  treading  on  the  elljow  of  a  girl 
nine  years  old,  who  lay  asleep  on  the  ihxir  with  the  arm  extcudetl  in  supina- 
tion.    The  head  of  the  bone  lau  be  re<?oguized  at  the  outer  side  of  tL« 
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•  Archives  06nerBle«,  April,  1841. 

'  British  Slediciil  .Journal,  April  21,  1883. 
»  Lnncet,  DecemlnT  8,  1883. 

*  Glasgow  Medioil  Journal,  July,  186(X 
»0p.  cil.,  p.  829. 
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Btj'-thrce  years  old  it  was  excised,  and  was  supposed  to  be  the  detathe<I 
inon. 

[Fletoher'  met  with  a  fraetiirc  of  Ijoth  oleemnoiis,  in  a  lx)y  aged  sixteen  ; 
his  death  less  tluiii  a  ytar  after,  bouy  iiiiiou  wits  found  on  esich  siiie. 
Lunandale,*  in  the  case  of  a  boy  aged  sixteen  whose  olecrauoii  was 
fcunxl  by  the  kick  of  a  horse,  found  the  frsignient  drawn  up  and  uiuUhI 
ie  humerus;  he  laid  open  the  parts,  dividetl  the  trieejis,  and  suturetl  tlie 
jpient  to  the  body  of  the  ulna,  with  good  result. 

The  best  position  of  the   limb    for  tnivtrticiit  is?   with   the  elbow  not 
|ght,  but  nearly  so, — say  at  an  angle  of  about  one  liundred  and  tliirty-five 
fees, — so  that  the  trochlea  shall  act  as  au  aid  to  the  splint ;  the  fragment 
lid  l)e  drawn  down  by  strips  of  adhesive  jylaster  prt>perly  ajiplicd. 
Fnuiturai  of  (he  cnronoiil  procftts  are  claiiiR-d  to  have  lieen  obser\'ed  in  a 
iber  of  cases.     Hamilton  donbJs  tlieni  all,  but,  as  it  seems  to  me,  on 
fficieut  grounds.     Duer,'  in  the  case  of  a  boy  aged  six  who  liad  fallen 
\  a  hay-mow,  could  grasp  tiie  fragment  Ix-tween  liis  tliumV)  and  iiiigor. 
Liston's  case*  has  become  classical,  ahliongh  the  actHnint  is  so  wholly 
ting  in  detail  as  to  have  no  practical  value.     He  says  merely,  "  I  saw  » 
lately  in  which  the  injury  arose  in  constHpience  of  the  patient,  a  Ikiv 
ght  years,  iiaving  htiiig  on  lor  a  long  time  from  the  top  of  a  higfi  wall 
lie  luind,  afraid  to  drop  down." 

>ne  case  pn>icuted  itself  to  Hamiltou,  in  which  a  Imy  nine  years  old 
Tallen,  and  liad  a  backward  luxatiuu  of  the  elbow,  easily  rcdu<'wl,  but 
ring  as  easily  ;  he  formed  and  expressed  the  opinion  that  the  coronoid 
!88  was  broken  otF;  but  five  months  later,  finding  that  the  motions  of 
oint  were  jK'rfcct,  and  tliat  "if  lite  ci>ronoid  prix-ess  had  ever  be«'n 
;n  it  was  now  agtiin  in  its  natui-al  position,  and  with  every  structure 
i  it  in  a  condition  as  complete  as  it  was  before  the  accident,"  he  thouglit 
iew  disproved. 

nnandalc"  has  reported  a  curious  case,  in  which,  excision  of  an  elbow 
ted  backward  and  rigidly  fixed)  liciug  performed,  the  tip  of  the  coro- 
Ijrooess  was  found  broken  off,  drawn  upward  and  inward,  and  atfachiil 
Tons  adhesions  to  "  tiie  poxterior  asj)cct  of  the  inner  condyle."  The 
\t  was  a  boy  twelve  years  of  age. 
lese  four  are  the  only  instances  recorded,  so  far  as  I  know,  in  cliil- 

seems  to  nie  tliat  this  lesion  should  be  classed  among  the  "sprain- 
pes."  Between  the  forwaitl  push  of  the  humerus  and  the  upward 
f  the  brachialis  anticus,  the  process  is  partly  split  off  and  partly 
ff. 


'  Medical  Time«  nnd  Gawlto,  August  16,  1861. 
'  Edinliuixh  Medical  Jiiurnal,  Februarj-,  1885. 

*  American  JoumnI  of  the  Medicnl  Sciunces,  October,  1868. 

*  Pnii-ticul  Siirjatcrv,  p.  "5. 

*  Edinburgh  Medical  Journal,  February,  1886. 
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like  injurj-  by  falling  from  a  tree ;  by  tractloa  on  the  hand,  reduction 
effected  with  a  snap,  and,  altluMijih  tlie  wrist  remained  swollen  for  tluw 
mouths,  a  pcrfei-t  recoveiy  ensued.  Walker '  saw  a  disKK-ation  Ijackvard 
in  a  boy  aged  sixteen,  who  was  pushing  a  eask,  when  it  t;lip()e<l  Laek,  and 
his  elbow  came  against  another  cask  ;  reduction  was  easily  eff'eettd.  In  1874 
a  boy  about  twelve  years  old  was  bronglit  to  my  ofliee  who  had  a  few 
minutea  iK'fore  fallen  alwut  vight  feet  and  "  twisted  his  hand  all  ont  of 
place."  His  comrades  immediately  pulled  ujkmi  it,  and  it  waa  redut>eil, 
•when  lie  came  to  me.  There  was  certainly  no  fracture,  and  the  use  of  the 
hand  wjis  restored  completely.  Haixlyman '  rei)orts  the  case  of  a  l)oy  agwl 
twelve  who  fell  from  a  heiglit  of  alx)ut  two  feet  forward  on  his  Iiand,  sus- 
taining a  luxation  baekwaixl  of  the  wrist ;  this  was  easily  re<luced.  and  a 
greeu-stick  fracture  of  tiie  radius  was  then  dis<'oveixJ.  Sherburn'  has  re- 
ported the  case  of  a  boy  aged  fourteen  who  fell  twenty  feet,  and  sustained  i 
luxation  baekwanl  of  tlie  wrist ;  tlie  liand  wim  somewhat  alxlucted  and  tii« 
fingere  were  flexed.  Rwluctiou  was  cfl'eeted  by  ti-ai-tioa  in  extension,  with 
gradual  flexion  and  pressure^     .Some  stiffness  followed. 

In  a  true  dirthtcution  backward  of  tlie  wrist,  the  deformity  closely  re- 
sembles that  of  fracture  in  that  neigh borhotKl.  But,  unk'K'5  swelling  has 
taken  place  to  a  very  marked  degree,  the  nMindctl  shape  of  the  carpal  bona 
can  \x  tratHxl  at  the  ba<'k,  while  in  front  the  radius  and  ulna  can  be  dis- 
tinctly felt,  with  the  concavity  formcxl  by  them  at  their  lower  end.  On 
strong  extension  the  deformity  disjvppcars,  and  the  j<^int  can  at  once  be 
moved  a.s  usual.  Careful  examination  should  always  be  made  for  the 
crepitus  which  would  attend  fracture. 

Dislocation  forward  presents  the  opposite  condition ;  the  radius  and 
ulna  can  be  traced  to  their  lower  termination,  while  the  carpus  proje<'t8  at 
the  palmar  surface  ;  but  tlie  flexor  tendons  and  tlic  strong  annular  ligament 
are  rendered  extremely  tense,  and  may  hold  the  hand  in  flexion  (sec  Koland'a 
case,  above). 

One  indication  is  j)erfe<!tly  clear  in  all  these  cases, — viz.,  that  strong  ex» 
tension  is  to  1r'  made  nimn  the  hand.  If  tliis  completely  eornvts  the  d^ 
formity,  the  movements  of  tiie  joint  should  be  tested,  and  then,  if  therr  i« 
no  crepitus,  the  parts  should  lie  placed  at  rest  on  a  properly- juidded  nplint. 
Swelling  and  tciulcriicss  may  jK-rsLst  for  a  few  days,  and  in  that  case  should 
Ik'  tnatctl  by  wet  ilressiugs.  Leeches  may  be  applied  if  there  is  deciJtJ 
inflammation. 

lAttcml  lu.rnfions  of  the  wrist  arc  dcserilxtl  by  writers,  but  are  probably 
always  pathological,  the  residt  of  previous  disease  of  the  joint,  and  nwl 
not  be  dwelt  upon  here. 

Liixatioiut  of  ihf  lower  rndio-nhwr  nrtirnhit'Km  have  Ijccn  (b-s<Tib<d,  hnt 
there  is  very  little  known  about  then>.     There  may  be  a  diastasis  of  tlie 


I 


'  Laneet,  Scptcml)cr  tO,  1887. 
»  Ibid.,  Miiy  18,  1889. 


>  Ibid.,  November  6,  1887. 
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Grenerally  sjieaking,  tlie  great  dauger  to  be  appivliendeJ  is  the  jjermaueiit 
jbility  of  tlio  nii'mlwir  fVi.tni  union  of  the  fiii;iments  iii  a  faiiUy  position. 
iniitoii,  however,  nieiitioiis  an  iiistauc-e  iu  wliieh  a  Ixjy  aged  ten,  hadly 
led  by  an  empiric,  died  of  tetauus  on  the  sixth  day.  And  it  must  be 
te  in  miud  tliat  gangrene  has  repeatetUy  eausetl  the  h«8  of  a  f>ortiou,  or 
I  of  the  whole,  of  tlie  limb,  by  reason  eitlier  of  too  tiglit  Umdaging 
tf  interference  with  the  vesstls  by  the  fragiueuts.  Of  this  Haniihon 
irds  five  cases  observed  by  himself. 

^'heu  we  examine  the  skeleton  of  the  upper  extremity,  it  is  elear  that 

iaterosseons  sjiaee  iu  the  tiirearm  is  widest  wlieu  the  band  is  in  a  state 

pmi-pronation,  with  the  thumb  direetly  upward.     Hence,  iu  view  of 

faet  only,  this  would  be  the  best  position  to  maiutaiu  in  the  cases  now 

lUostion.     liut  if  the  fracture  of  the  radius  is  above  the  insertion  of 

pronator  teres  muscle,  its  upi>er  }>ortion  will  be  rotated  outward  by  the 

Datur  brevis,  as  well  as  by  the  biceps  ;  and  if  union  takes  place  under 

J  circumstances  the  extent  uf  supiuatiou  will  be  greatly  limited.     In 

cases,  therefore,  the  lower  fragment  should  be  tuade  to  follow  the 

T,  by  putting  the   whole  forearm  in  wmiplete  supination,  in  Avhich 

ire  the  interosseous  space  is  nearly  as  wide  as  in  semi-prouation. 

Vitfa  regard  to  the  ulna  no  such  precaution  is  nee<led,  as  it  has  only  a 

?-motion  at  tlie  elbow,  and  no  rotation  ;  and,  being  sulK'Utaneous  iu  its 

e  length,  the  awuracy  of  its  line  can  lie  readily  ascertained. 

Jpon  Iwiug  railed  to  a  child  with  fracture  of  the  forearm,  the  sur- 

8  first  duty  is  to  determine  the  seat  of  the  injury  in  each  bone.     The 

r  the  wrist  it  is,  the  greater  the  chance  of  damage  to  the  vessels. 

ithcsia  may  be  necessary  to  a  thorough  examination  and  retluction. 

e  fracture  of  tlie  radius  is  below  the  inaertiou  of  the  pronator  teres, 

■agments  may  be  brought  into  prop-r  relation  by  extension  from  the 

an  assistant  making  counter-extension  from  the  ellx)w.     The  sutti- 

•  of  the  interosseous  sjmoe  can  be  determined  by  the  surgeon  passing 

ind  up  and  down,  with  the  fingers  on  one  side  and  the  thumb  on  the 

the  little  patient's  thumb  being  upward.     The  pro])er  apijosition  of 

igraents  being  thus  sissured,  two  splints  arc  to  Iw  applied,  one  on  the 

and  the  other  on  the  palmar  asjject  of  the  forejirm.     The  extension 

}jalmar  splint  up  along  the  inner  side  of  the  upper  arm,  with  an 

at  the  ellww,  will  cHW-tually  prevent  rotation  of  the  forearm  ;  the 

r  splint  should  als*)  reach  down  as  far  as  the  ends  of  the  fingers,  so 

upfnirt  the  whole  hand.     The  dorsal  splint  need  only  reacii  from  the 

to  the  wrist. 

ese  splints  should  Ije  of  such  width  as  fully  to  protect  the  forearm 
he  presstire  of  the  turns  of  the  bandage,  which  would  otherwise  tend 
vd  the  fragments  together ;  but  they  should  not  be  so  wide  as  to 
>f  lateral  displacement.  It  is  not  necessary  to  apply  compresses  to 
he  bones  ajvart,  but  my  own  practice  is  to  make  the  raw  cotton 
g  a  little  fuller  along  the  middle. 
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Much  care  must  be  taken  in  putting  on  the  liandiijjo,  lest,  on  the  one 
baud,  the  fragnieiits  sliould  not  1^  duly  trf)iitrollfd,  or,  on  the  oilier,  ihen- 
should  be  too  much  pressure.  I  consider  tiie  projH'r  dressing  of  a  fraiturHJ 
foi^earm  in  a  child  a  somewhat  severe  test  of  surgical  skill. 

In  the  case  of  the  radius  Ix-ing  broken  ai>ove  the  insertion  of  the 
prouaU>r  teres,  the  same  precautions  are  to  Ik'  taken,  but,  instead  of  llic 
two  splints,  only  one,  an  anterior  angtdar  one,  is  to  be  nscd. 

Gayraud  '  has  reajrilcd  the  tase  of  a  girl  twenty -eight  months  oM  «Iim 
had  had  both  forearms  broken  twenty  months  l>efore  ;  on  the  right  si'io 
union  had  taken  platx"  with  the  fragments  at  a  right  angle  "  like  a  stwiid 
elbow."  On  the  left  side  the  angle  was  much  less  marked.  Straightt'uing 
was  aoeomplished,  and  the  ultimate  tvsiih  was  gixA. 

Dufm*  met  with  a  ca.se  of  iiiCDinplctc  fractui-e  at  alx>ut  the  mklilleof 
tlie  forearm,  in  a  girl  two  and  a  half  years  old  ;  it  was  easily  rediin'tl,  the 
radius  giving  way  with  a  *' crack,"  and  recovery  was  complete  in  thiw 
weeks. 

Bohson '  saw  a  boy  six  years  old  who  when  two  years  of  age  had  U"ni 
run  over  by  a  «irt,  and  had  pn)bably  sustaini'^1  a  fracture  of  both  Itoiifs; 
he  had  liad  no  triatmcnt,  but  tlic  only  tnu-e  of  the  injury  was  a  pmjo'tii'i) 
of  the  radius  upward  and  inward  just  below  its  head ;  supination  w>« 
inipainxl. 

Canniff*  says,  "  Rwi-ntly  I  have  luid  luuler  my  care  an  inwjmpletc  fnn^ 
ture  of  the  radius,  with  compound  fracture  of  the  ulna,  about  two  iinhcs 
from  the  wrist-joint."  The  patient,  a  boy  eight  years  old,  had  fallen  •'" 
the  ground  on  his  hand. 

Dr.  II.  R.  Wharton  informs  me  that  he  saw  in  1888  a  boy  aged  twelve 
who  by  a  fall  from  a  horse  had  sustained  "a  fracture  of  the  lower  t'wl  "'^ 
the  radiu.s,  with  grmt  deformity,  the  liand  Ix-ing  markedly  drawn  inwiif'- 
and  the  ulna  being  decidedly  curved  iuwaRl,  the  point  of  greatest  curving 
being  about  two  inches  above  the  styloid  process.  In  making  pressure  "> 
reduce  the  deformity,  the  ulna  gave  way  with  a  snap  at  the  point  nliove 
mentioned."  Reduction  waa  then  easy,  and  the  boy  recovered,  with  "« 
very  perfect  aim." 

I  have  re<.vntly  had  at  the  Pennsylvania  Hrispital  a  Iwv  ag«*l  e'?'" 
years  who  some  months  previously  had  sustained  fracture  of  both  Ix""'^ 
of  the  right  foroirni  alxiut  one  inch  above  the  wrist.  Necrosis  of  ""' 
fragments  fol!owi>d,  ami  I  remove<l  the  end  of  the  diaphysis  of  the  o'"* 
and  part  of  that  of  the  radius,  leaving  the  L')>iphyses  in  jdacc. 

In  cases  where  tiieiX'  is  much  bruising  of  the  soft  jwrts,  and  cspww'.'' 
when  penetration  of  the  skin  by  the  fn^raenta  has  been  threatened,  i'  •* 


'  GflZPttc  Hebdom.  dcs  Science*  MWicnlps  dn  Mmitpollier,  t5«pt  8,  1887. 

'  Transoction"  of  the  Minnesotu  Medical  Society,  1881. 

•  Lancet,  Manh  21,  188.5. 

«  Manual  of  Surgcrj',  1866,  p.  298. 
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safer  to  ai)ply  leaJ-water  and  laiulauiira,  or  even  evaporating  lutious, 
h  somewhat  looso  lKiii(lji;j;ii)<!;,  until  tlie  jMirts  are  in  a  better  (•oiiditiuii  to 
f  pressure.  Of  omrse  llie  fragint'iits  are  to  be  I'arel'iilly  adjiistitl  in  tlie 
ii  place;  and  the  child  will  probably  of  itself  avoid  any  motion,  lor  fear 
Baiu. 

[^Vhcn  the  frartiire  is  wimpound,  it  must  Ik;  treated  nn  the  usual  primri- 
^  the  healing  of  the  wounds  ijeing  promoted  by  the  must  rigid  antisci^Hiti; 
proper  positiou  of  the  bones  being  meauvviiile  maintained  as  accurately 
possible,  A  gtxxl  ivrsidt  «in  idten  be  (tbtained  in  ehildi-en  under  circum- 
ices  whieii  iu  an  adult  would  catll  ibr  ani|Mituti(i]). 

Should  a  case  present  itw^lf  iu  which  union  has  taken  place  with  tiie 
•nientJ*  at  an  angle,  an  attemjit  slumld  be  made  tu  ciirrect  the  deform- 
by  beudiug  the  callus,  or  by  refiwlure  if  consolidation  is  complete. 
^if  there  lias  l>eea  rotary  displatx^meut,  it  may  be  justitiable  to  cut 
n  and  expose  the  fragments,  and  to  suture  them  togetlier  iu  pmjter 
tion. 

VV^hile  maintaining  in  the  fullest  degree  the  statemcuts  already  made  as 
he  ini|>ortauce  of  careful  and  afjciirate  trc-atment  of  fruetures  of  the 
irm,  1  would  note,  as  a  matter  of  curiosity,  that  Hamilton'  mentions 
J  cases  of  young  children  in  whii-li  no  dressiugM  whatever  were  em- 
ed,  yet  in  which  the  results  obtained  were  jK-riect.  He  refers  to 
instance'  in  which  a  boy  of  ten  ywirs,  after  a  fracture  near  the 


t 


liend  of  the  forearm,  had  so  great  a  «!eibrmity  that  refrac-ture  was 
iisly  thought  of  by  his  attendant;  gradually,  however,  the  limb  be- 
1  straight,  and  eighteen  years  afterwards  tliere  was  no  trace  of  the 

iVaeturfa  of  the  radiua  alone  may  occur  at  any  jwint,  but,  as  in  adults, 
»r  more  frequent  close  to  the  wrist.  Stimson  mcntitms  a  curious  case 
lich,  in  a  Ixiy  agc<l  thirteen,  the  outer  half  of  the  brad  of  the  bone 
sejKiretted  by  a  blow  from  the  runner  of  a  slctl ;  the  diagnosis  was 
ed  upon  excision  of  the  joint,  made  neeeesary  by  suppurative  arthritis. 
;rton*  has  rojMirted  the  case  of  a  boy  nineteen  months  old,  whose  hand 
mlled  upon,  with  the  niHult  of  fracturing  the  radius  through  its  upper 
ysial  line,  and  the  clavicle  at  the  junction  of  its  middle  aud  outer 

f  fractures  at  any  point   in   the  length  of  the  shaft,  little  need  be 
as  the  condition  of  things  is  very  similar  to  that  in  fractures  of  both 


case  is  rejMjrted  by  Waitz'  in  which  a  Imy  aged  fifteen  fell   from  a 
Id,  sustaining  a  eompouud  fracture  of  the  right  radius,  and  a  simple 

teport  nn  Dofunnilics  after  Fractures,  in  Trsosaetions  of  the  Amorictto  Medical 

ktion,  IRM,  pp.  198  and  19'.1. 

taM  28,  op.  cit.,  p.  201. 

.«ncet,  October  2,  1886. 

teport  of  Eamarcli'8  Clinic,  Arc-hiv  fur  Klinische  Chirurgie,  1877,  vol.  xxi. 
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of  the  head  of  the  bone  was  then  clearly  to  be  perceived.     South' 
that  in  the  case  of  a  child  "  close  upon  one  year  old"  reduction  was  effectwil 
by  Stanley.     Tracy'  saw  a  boy  iigc<l  twenty-two  months   in  wliora  tb 
lesion  was  causoci  by  a  fall  from  hi;-  nurse's  arms;  tiie  bone  was  easily 
restored,  with  the  aid  of  anasthesia.     The  youngest  case  I  have  mj'selfJ 
treated  was  a  girl  uf^cd  three  and  a  half,  brought  to  the  Episcopal  Ho«pitaI1 
in  1881  ;  rttluction  was  easily  accfjmplished  by  manipulation. 

The  symptoms  of  this  injurj'  are  addiidioti  of  the  knee,  which  is  drawn 
up  over  the  opposite  thigh,  the  foot  being  more  or  le!<s  closely  apphed  1 
the  iuste]>  of  the  other,  and  tiic  wiiolc  linil>  seeming  to  bo  shortened  ;  motio 
is  limited  and  ])ainfiil  ;  the  troehauter  projects,  and  is  higher  than  it  shutili 
be,  and  the  head  of  the  bone  can  be  felt  as  a  hard  mass  above  and  behin 
the  position  of  the  acetabulum  ;  a  hollow  is  pereeivH-d  l>eueath  the  sartoria 
musi'le.     Xi'laton's  line,  frofn  the  anterior  superior  spine  of  the  ilium 
the  front  of  the  tuber  ischii,  crosses  the  trochanter  below  its  tip,  which  it 
sliould  just  touch. 

It  would  seem  as  if  the  diagnosis  ought  to  present  no  great  difficnlt; 
Yet  Norris'  has  re|K)rted  a  case  in  which  a  boy  of  twelve,  at  an  early 
of  disease  of  the  joint,  was  supjKwwi  to  have  a  dislociition,  and  was  siili 
jected  to  severe  suffering  for  its  rcfluction ;  and  another  in  whi<-h  a 
who  had  a  dishxation  was  treated  for  some  months  with  the  idea  that  th 
neck  of  the  Iwne  was  fractured. 

Re«hiction  is  to  he  effected  by  manipulation,  which  should  Ik?  ver 
gentle,  an  aiUEstlietic  having  been  given.  The  chief  obstacle  to  bo  ov« 
come  is  the  resistance  of  the  ilio- femoral  ligament.  Muscular  contrartifl 
has  vcrj'  little  to  do  witli  the  matter.  Tlicre  is  a  rent  in  the  rapsiiii 
througji  wiiieh  the  head  of  the  bone  has  cs<'aped,  and  through  whidi 
must  go  back  unless  such  violence  is  used  as  to  tear  oS'  any  |)ortion  of 
capsule  which  is  in  the  way.  We  should  never  forgi't,  in  dealing  will 
these  «L'<es  in  chitdrcn,  tiie  delicacy  of  their  tissues  as  compared  with  tho 
of  adults.  The  l)est  nde  is  to  flex  the  thigh  upon  the  abdomen  an<l  tho 
knee  upim  tlie  tfiigh,  next  with  niiidcrnfe  traction  to  adduct  the  limb,  an 
then  to  rotate  it  outward  into  nlHluctiou.  Pressure  may  at  the  same  tit 
be  made  npin  the  head  of  the  l)one  by  the  fingers  of  an  assistant ;  but  tbi 
is  not  often  called  for.  Sutton,*  in  the  case  of  a  htoy  eight  years  old,  us 
a  mil  of  cloth  ns  a  fulcrum  in  the  groin,  the  limb  being  then  flexed  up 
wanl  and  rotated  outwaitl,  with  perfect  succes«. 

The  head  of  the  Itone  should  lie  allowed  to  follow  its  easiest  couR*i 
auJ  the  surgeon  sliould  never  forget  that  the  leverage  exerted  through  tli 
length  of  the  femur  is  verj'  great,  so  that  he  may  by  undue  force  cause 
fracture.     Such  an  accident,  in  the  case  of  a  boy  aged  fifteen,  is  reconlcd 

>  Lancet,  June  21,  1651. 

'  Toledo  Medicnl  and  Surgical  .Ttnimal,  .Tuly,  1880. 

•  American  Journal  of  the  Medical  Sciences,  Fcbro«ry,  1840. 

*  Western  Journal  of  Medicine  and  Surgery,  September,  I8C8. 
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Fio.  17. 


I  slope  off  toward  its  ulnar  margin  (Fig.  17).     A  small  eonii-oval  bltK-k 

bid  be  glued  or  nailnl  on  to  i-orrcspond  to  the  hollow  of'tlif  liaud.    This 

Int,  it  will  1>L'  seen,  resembles  somewhat  the  "  Bond"  splint,  which,  how- 

^,  is  usually  made  with  a  total 

bgard  to  anatomy,  and  the  em- 

fteent  of  which  has  left  many  a 

fthapeu  wrist. 

IjCvis's   splint  (Fig.   18)  would 

hrer  very  well,  the  small  size  being 
,         ,  SpUiu  for  fractore  near  lower  end  or  rudltu. 

Moycd. 

Thorough  reduction  having  been  made,  the  splint,  properly  padded 

I  raw  cotton  or  with  a  doiiljle  layer  of  canton  flannel,  is  applied,  and 

red  by  means  of  a  bandage,     lu  the  case  of  restless  or  uuruly  diildrea 

Fio.  18. 


l«rls'ii  spUuL 


jr  two  wide  strips  of  nibbcr  adhesive  plaster  may  be  cast  arotind  the 
t  and  the  forearm  before  putting  on  the  bandage.  The  hand  should 
p|)or1cd  by  a  sling. 

Fearly  all  .\mcriean  surgeons  use  some  form  of  |>almar  splint  in  these 
ires.  But  if  circumstances  prevent  the  procuring  or  making  of  such 
ipliance,  n  straight  splint  may  Iw  adapted  to  the  liiick  of  the  furcarni 
tiand,  and  will  answer  a  very  good  purpose,  at  least  as  a  tcniporarj' 
roe. 

Varhires  nf  the  xilnn  tifonc  an>  very  rare  in  children.  Bellamy'  has 
ted  nne  in  the  upper  third  nf  the  bone  from  a  fall  on  the  hand,  in  a 
six  years  of  age.  In  the  museum  of  the  Pennsylvania  Hospital  there 
petn'men  of  double  fractuiv  of  the  ulna,  from  a  boy  aged  fifteen,  the 
rm  having  been  bent  around  a  revolving  shaft.  "The  np|K'r  frac- 
8  ai-ar  the  junrtiou  of  the  upper  and  middle  thirds,  and   is  somewhat 


>  British  Medical  Juuriml,  September  10,  1870. 
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previously;  and  Lediard'  in  that  of  a  girl  aged  five,  after  the  lapse  of 
eleven  weeks.  Fayrer'  nieiitioua  tliat  of  a  Hindoo  girl  aged  six,  who  liv 
a  fall  two  or  three  months  Ix'furc  had  sii^^taiued  a  dorsid  dislocation  ;  tlw 
pulleys  were  employed,  and  llic  cijnditiou  "  relieved  ;"  but  it  is  said  tlial 
"the  eotyloid  cavity  ap|>eare«l  to  liave  become  obliteratc-d." 

I  l)elieve  the  interval  in  I/xliunl's  <-a^  to  lx>  tlie  longest  on  rcconl,  in  a 
child,  between  dorsil  InxiUiou  of  the  hip  and  .Hnireasful  reiluction.  (One 
tase  has  been  reported  in  which  re*luetion  was  claimed  to  have  been  eiTectfd 
withont  diftieidty  after  the  lajisc  of  six  months,  in  a  girl  agal  thirteen;  die 
other  hip  is  said  to  have  been  also  luxated,  and  the  cervix  fractured.  The 
account  ia  too  incomplete  to  be  accepted.) 

Joaos,'  in  the  ca.se  of  a  boy  aged  eleven  whose  femur  hsul  l)een  dislocated  ] 
five  mouths,  aft^-r  uusuctiessful  attemjits  at  replacement,  excised  the  head  nf , 
the  Ijune,  with  a  most  satisfactory  result.  Stimson  mentions  that  in  18.S6J 
McBiirney,  having  under  his  care  a  Iwy  about  seven  years  old,  with  a  dur»lj 
disloealiou  of  several  nmnths'  standing,  made  an  incision,  and  dividixl  the] 
ilio-fenioral  ligament ;  he  then  reduced  the  head  of  the  l)one,  whieii,  how- 
ever, became  carious,  and  was  excised  some  months  later.  The  final  issue  | 
of  the  case  is  not  state<l. 

Tlie  p<jssibility  of  the  existence  of  unsuspected  disease  of  the  hip-juinfe 
shonld  not  be  lost  sight  of  in  dealing  with  tliese  cases.     Bigclow  relates  i 
striking  instance  of  the  kind,  in  a  Inn'  thirteen  yeai-s  of  age,  who  lijul  a| 
dorsal  luxation  of  three  months'  standing,  the  reduction  of  which  was  fiA-\ 
lowed  by  stiffening  and  the  formation  of  sinuses ;  it  then  came  out  that  tJM 
trouble  was  of  much  older  date. 

Oc<^sionally,  but  very  rarely,  this  luxation  is  complicated  witli  fractnr 
of  the  fi'niur.  Sir  A.  Coojwr  mentions  an  instance  of  this  kind  in  a  hoy 
thirteen  years  old,  the  fracture  being  at  the  middle  of  the  bone ;  the  did 
location  was  not  at  first  deteotrxl,  and,  when  it  was,  "some  attenipti?  wer 
made  to  nxluce  it,  Init  the  fracture  would  not  then  bear  the  extension,"  and 
the  idea  was  abandoned.  At  tlie  present  day  manipulation  would, 
course,  1h>  employed,  and  the  clintice  of  success  woidd  be  much  greater. 

When  tlie  head  of  the  femur  is  displaceil   into  tiie  «ciatic  noich,  tlit 
symptoms  arc  nearly  the  same  as  those  of  dorsal  luxation,  but  tJie  shorten 
ing  aiul   addui'ticHi  are  less,  and  the  trochanter,   instead  of  projecting,  t^ 
rolknl   backward,  while  the  pn)minence  of  tlie  head  of  the  bone  is  onljl 
obscurely  felt  in  its  abnormal  position.     Hamilton  says  he  has  adopt 
witli  advantage  a  suggestion  of  .Sjuire's,  to  piis.s  the  finger  into  the  rectiir 
in  order  to  feel  the  head  of  the  bone  from  within  ;  the  tuse  was  that  of 
boy  twelve  years  old,  witli  a  luxation  of  six  months'  standing. 

(The  reader  ia  referred,  for  a  fuller  discussion  of  the  varieties  of  hip- 


•  Medicnl  Time*  and  GaKette,  Septombcr  5, 1885. 
'  Cliniail  nnd  Pnlhological  Observations  in  India,  London,  1873,  pp. 

*  Lancet,  November  16,  1884. 
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[  Opening  through  which  the  leg  and  foot  were  passed  :  at  the  third  week, 
en  the  reiwirt  was  made,  there  was  "  consiidonible  firmuess,  very  good 

rltion,  though  of  course  a  gotxl  deal  of  tliitkeniug." 
Separation  of  the  upper  epiphystJt,  the  heiad  of  tlie  bone,  has  lieen  diag- 
sed  more  or  less  positively  iu  a  numlx*r  of  instanees,  and  has  onec  l»oen 
»ved  beyond  doulit  by  dissection,  iu  a  boy  aged  fifteen,'  ruu  over  l)y  a 
Igon,     Sir  (iuuJes  Bell'  states  that  he  has  seea  it  result  "  from  a  fretl'ul 
lid  casting  himself  backward  while  held  in  the  nurse's  arms,"  but  in  the 
lire  alisence  of  detail  the  case  is  without  value.     Hamilton  niontioiis  one 
tttnce  in  his  own  pnictiw,  in  a  b<jy  tiftti'ii  years  old  ;  he  (|iioti'S  one  from 
Itker  which  liad  happened  to  a  girl  of  eleveu,  seen  seven  years  later,  and 
t  from  Warduer  in  a  Iwy  t>f  fourteen.     South'  had  a  case  in  a  boy  aged 
f  suspected  U)  \ni  ol'  ihis  character ;  the  boy  fell  from  a  Urst-tloor  window 
Ki  the  hip.     Coulon'a  case,  in  which  the  netrk  of  the  femur  gave  way 
ring  the  straiglileniiig  of  a  dia-jused  hip,  although  the  force  u.scd  was 
gentle  that  the  ciiild  did  not  cr^',  may  have  been  a  sejtaration  of  the 
physm.     Barton*   has   rejwrted   an   iustanee  in  which   this   injury  was 
pected,  in  a  Ixiy  agwl  fifteen;  but  it  seems  likely  that  there  had  been 
viously  a   jKithologictd   condition  of  the  bone  or  of  the  joint,  as  the 
lent  had  litu|M'd  for  some  weeks.     Kubson*  saw  a  girl  agctl  five,  who 
four  years  before  fallen  heavily  upon  her  side ;  no  treatment  had  been 
ituted  ;  the  foot  was  everted,  and  the  limb  shortenwl,  measurements 
wing  that  the  loss  of  Icngtii  was  abuve  tiie  trociuuitcrs.     (If  the  state- 
it  of  Sai)|i€y,  that  the  upper  epiphysis  of  the  femur  attpcars  at  the 
inning  of  the  sectmd  year,  is  (■(jrivct,  the  prol>ability  is  that  tlic  lesion 
•  was  of  a  different  character  fnmi  that  now  under  consideration. ) 
I  have  now  in  my  ward  at  tlie  Pennsylvania  Hospital  a  boy  fourteen 
K4>Id,  who  is  just  rec<»vering  from  an   injury  of  the  left  Irip,  wliich  I 
SWe  to  have  b<jen  a  sejwiratiou  of  the  epiphysis ;  he  \vas  knocked  down 
scuffle,  striking  on  the  hip. 

The  symptoms  of  8e])an»tion  of  this  epiphysis  would  not  varj-  materially 
I  those  of  fracture  of  the  cervix  femoris  in  aihilts, — shortening  of  the 
»,  eversion  of  the  foot,  crepitus  and  undue  mobility,  \mn,  and  usually 
of  power.  All  these  were  present  in  my  case  just  mentioned.  South'a 
!nt  "guffere<l  so  little  inconvenience  that  he  had  two  or  three  times  got 
of  bed  and  walked  aixiut  for  a  short,  distance;''  and  Waniuer's,  for 
ity-four  days,  had  only  "a  lameness  in  the  hij)-joiut  and  some  difficulty 
alking." 

^8  to  treatment,  absolute  rest  and  moderate  extension  are  the  essentials, 
jhould  be  maintained  for  three  or  four  weeks  at  least,  the  condition  of 


>  Boussenu,  Bull,  de  Is  Soo.  Anntomique  de  PorU,  April,  1867. 
'  Institutes  of  Surgen,-,  1838,  veil.  i.  p.  110. 
•  Chelius's  Surgery,  Amer.  e<i.,  vol.  i.  p.  019. 
♦Medical  News,  July  14,  1888. 
»  Luncet,  Augu.«t  21,  1880. 
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again  in  adduction,  at  the  same  time  making  slight  traction  and  rotation 
inward.  Hey '  luis  record«l  the  case  of  a  boy  "  whoae  thigh  was  rediioxl| 
while  he  sat  upright,  and  astride  of  the  betlpost."  From  the  other  ca* 
given  along  with  this,  it  api>ears  that  extension  and  rotation  were  nsed, 
bedpost  serving  as  a  fulcrum. 

The  replacement  is  sometimes  verv'  easy.  Bryant  says  that  in  a  girl 
fourteen,  who  came  under  his  care,  the  head  of  the  bone  sli])|x^  into 
socket  on  simple  flexion  of  the  limb  for  ihe  purpose  of  making  the  dii 
nosis.  Ashhui-st,*  in  tlie  case  of  a  boy  ten  years  old,  reduced  with^ 
ana?sthesia  a  tiiyroid  huxation  of  several  days'  standing.  Fayrer*  redu' 
one  in  a  Hindoo  boy  aged  six,  by  manipulation. 

Occasionally  more  difficulty  has  been  ena>uutered,  especially  under 
old  methods.     Ormerod  *  cites  a  case  in  a  bov  at;ed  five,  under  the  care 
Mr.  Vincent,  in  which  the  head  of  the  bone  was  supposed  to  be  in  tlie 
thyroid  foramen.     There  was  evereion  of  the  foot,  and  serious  interferei 
with  tiie  circulation.    Extension  was  tried  without  eflect  until  the  thigh 
well  adducted,  when  the  head  of  the  bone  slipjjed  into  place  at  once. 

Sir  A.  Cooper  gives  a  rather  vague  account  of  the  case  of  a  boy  sixtc 
years  old,  the  subject  of  thyroid  luxation,  in  whom,  during  efforts  at 
duction  by  "extension  of  the  superior  part  of  the  thigh  jieriKJudiculnrlj 
the  head  of  the  bone  passed   into  the  sciatic  notch,  where  it  remaim 
Haniiltdii  refers  to  the  possibility  of  such  a  change  during  manipulation 

Williams*  has  reportwl  tite  case  of  a  boy  eight  or  nine  years  old,  wlio 
came  under  his  care  five  months  after  he  had  sustained  a  Inxatioo  of  the  loft 
hip,  pniliably  thyroid.  Rcihiction  was  effectetl,  but  there  wa»  great  difli- 
eulty  in  •jireveuting  the  recurrence  of  the  displacement,  until  a  block  yf 
gutta  percha  was  shaped  so  as  to  embrace  both  hips. 

In  the  Wiirreii  Xlusemn "  there  is  a  photograph  of  a  little  girl  six  yi' 
old,  who  had  a  thyroid  dislocation  of  four  years'  standing.     The  hip 
knee  were  strongly  flexed,  and  the  limb  eveitctl,  wasted,  and  useless, 
attempt  wa.s  made  at  redtiction,  the  rectus  fcmoris  muscle  and  fascia  having 
l>pen  dividcil ;  but  a  partial   fractin-e  at  the  middle  of  the  femur  result 
This  united  well,  and  "  by  tlie  use  of  extension  and  other  mechanical  mea: 
the  condition  of  the  limb  was  greatly  improved. 

CfMike^  has  re|>ort«l  the  case  of  a  Iwy  aged  nine,  who  got  his  right 
in  a  hole,  his  knees  lieing  wide  ajmrt ;  the  result  was  a  thyroid   luxntiua, 
and  a  green-stick  fracture  just  below  the  trocliantcrs ;  reduction  was  e 
and  the  fracture  set,  the  boy  making  a  good  recovery. 

'  Prnctical  ObservatiooB  in  Surgery,  p.  204. 

•  American  Jouninl  of  the  Medical  Sciences,  October,  1870. 
»  Op.  cit,  p.  250. 

•  Clinical  Collc^tiuos  and  Observations  in  Surgery,  p.  41. 
»  Limwt,  June  21,  1862. 

•  Cntaliigui',  p.  211. 
^  Lancet,  January  9,  1864. 
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ie  upper,  middle,  and  lower  thirds.     In  children,  as  iu  adults,  those  of 
le  middle  third  are  mnrh  the  most  wjninion  of  ail. 

I   Either  direct  or  indirect  violence  may  cause  this  boue  to  give  way.     In 

e  latter  case  there  is  very  often  a  twist  impressed  upon  the  bone,  as  well 

t  the  force  at  either  end.     A   most  extraordinary-  case  is  mentioned  by 

kyrer,  in  which  a  Iwy  only  tliirty-four  days  old  snstainwl  a  simple  fmcture 

I  this  bone  by  the  bite  of  a  jackal  ;  iininn  was  complete  in  tlirw.'  weeks. 

'  very  few  instances  are  on  rectjrd  in  which   musctdar  ac^tion  Las  been 

iMpd  as  the  fracturing  agent.     One  is  the  now  classical  atse  i>f  Pouj)6e- 

■pbrtes,  in  which  a  negro   Ikjv,   iu  ctnivulsiiuis,   i)roke  both    femora  in 

Sr  upper  thirds.    Another,  quoted  by  Giirlt  from  Schrotlcr,  was  that  of  a 

shitic  girl  five  years  old,  who  fi)r  the  fourth  time  in  two  years  broke  both 

mora  while  iu  a  convulsion.     A  thinl,  iu  a  boy  ageil  twelve,  was  irportcd 

I>ente;'  an  interval  of  eight  mouths,  however,  elapsed  bctwci'n  the  two 

ctures,  the  second  of  which  was  still   unimifcd  wlicii   the  boy  died  si.x 

eks  afterwards.     IJeck*  has  rwordttl  an  instauw  iu  wliich  a  boy  six  and 

lalf  years  old  was  lifting  another  boy  on  his  back,  when  his  right  Ic'raur 

.'e  way  a  hand's  breadth  above  the  knee. 

"  Spontane<»us"  fracture  of  the  femur  lias  liecn  rejwrted  by  Rankiue.' 
;hild  aged  six  years  "  was  simply  walking  across  tiie  flmir,  when  its  leg 
ibled  up,  the  child  falling  instantly  to  that  side,"  The  femur  wjw  foimd 
X  broken  in  its  midille  third.  The  mother  dc<'!ar«l  positively  "  that  she 
\  looking  at  the  child  walkiug  over  tlie  floor  at  the  time,  and  that  there 
I  no  stumbling  or  anything,  but  only  the  leg  secme*!  to  doidile  by  tiic 
«  act  of  walkiug.  It  may  In-  nvcntiouetl  that  the  child  did  not  sccni  to 
n  the  best  of  health,  althougii  nothing  very  jiarticular  eould  be  dctectcil 
lit  it"  In  another  case,  rejMjrted  by  Cribb,'  a  boy  aged  eight  had  hud 
aJgia  and  abscesses  in  the  rigiit  hip  for  four  years ;  his  left  feuuir  gave 
■  at  the  junction  of  the  middle  nutl  lower  thiixls  as  he  tunuil  iu  his 
'iage;  union  t"ok  place  slowly  but  firmly. 

The  symptoms  of  fracture  of  the  shaft  of  the  femur  are  usually  un- 
akable.  Walking  is  impctssible;  the  limb  is  deformed,  and  usually 
red  by  reasiin  of  the  thickness  of  the  stA\  |»ai'ts,  the  convexity  Ix'ing,  as 
neral  rule,  ontward.  In  fractures  in  the  upper  thiixl  of  tlie  Iwne,  the 
V  fragment  is  apt  to  be  tilteil  upward  by  the  action  of  the  iliacus  and 
Ib  muscles.  Of  this  Dctmold*  relates  an  instance  in  a  child  six  years 
Hero  the  convexity  is  forward,  and  the  want  of  purchase  on  the  short 
y  fragment  makes  it  necessary  to  carry  the  lower  one  up  after  it,  as  it 
lOt  be  kept  down.  On  handling,  there  is  mobility  at  the  seat  of  fracture, 
more  or  less  distinct  crepitus. 


>  AmericRn  Medical  Times,  July  21,  18«0, 
'  Jahrbuch  fiir  Kimlprhvilkunde,  1886. 

•  Lancet,  March  81,  1883. 

♦  British  Mediciil  Journal,  Noveinber  15,  1884. 

'  New  Yiork  Jimrnal  of  Medicine,  March,  1856. 
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saj,  of  abnormal  mobility — have  been  recorded  by  Wutzer,'  by  Kleebei^,* 
by  Gueniot,'  aud  by  Barth.*  In  Wutzer's  case,  as  in  Bartlr  s,  and  in  une 
seen  by  Hamilton,  the  hips  also  were  abnormally  movable ;  in  the  fomia 
the  patelliB  were  absent  in  front,  but  there  were  bodies  at  the  back  of  thf 
joint.s,  firmly  attaciied  to  the  femora,  which  were  thought  perhaps  to  be 
their  rudiments,  misplace*!.  Gucniot  rejwrtcd  two  cases,  and  quoted  seren 
others ;  in  the  discussion  tlie  propriety  of  the  term  "  luxations"  as  applied 
t«3  them  wa"  questioned  by  Lantieloiigne  and  Sen?.  The  abnormity  con- 
sisted liere,  as  in  a  case  reported  by  Bard '  and  in  another  by  Youmans,'  in  _ 
a  flexion  forwanl,  or  more  properly  an  excessive  extension,  of  the  1«^  on  the  fl 
thiirli.  In  Youmans's  case  the  patella  was  smaller  than  that  of  the  sound 
limlj. 

Hamilton  records  a  curious  case  in  which  a  boy  ten  years  old  was  struck 
on  "  the  top  of  his  knee"  by  the  head  of  a  playmate,  with  the  effect, 
would  seem,  of  forcing  the  condyles  of  the  femur  backward  ;  the  luxation 
is  said  to  iiave  ixH-n  only  partial,  and  was  easily  reducwl  by  extension  uin 
pressure ;  it  was  followed  by  violent  inflammation,  but  eight  weeks  afti 
wards  "  the  motions  of  tlie  joint  were  noiu'Iy  restored." 

BultecF  met  with  a  case  of  rotation  of  the  tibia  outward  and  forward, 
80  that  the  toes  were  everted,  in  a  boy  twelve  years  old,  who  received  the 
injury  while  "skylarking"  with  a  friend;  the  knee  was  scmi-flex«l,  and 
was  easily  reduced  I>y  flexing  it  a>mpletely ;  no  inflammation  ensued. 

Bagnall-Oakley "  has  reiwrtcd  his  examination  of  a  man  agixl  gevent»i 
who  at  the  age  of  nine  months  had  been  let  fall  from  liis  aunt's  arms 
either  by  this  violence  or  by  tlie  resulting  inflammation  his  left  tibia  w 
luxated  liackward  on  the  femur,  witii  wliich  it  liad  formetl  a  false  (newf 
joint;  he  had  always  had  full  use  of  the  limb,  and  flexion  of  the  knee 
perhaps  fifteen  degrees. 

The  altcratiou  in  the  shaj>c  of  the  part,  the  limitation  of  motion,  somi 
times  the  position  of  the  foot,  together  with  the  history  when  attainabli 
should  prevent  any  mistake  iu  diagnosis. 

No  very  great  displacement  cau  occur  without  tearing  of  the  lateral,  nmi 
])erhaps  of  the  crucial,  ligaments;  and  the  ensuing  inflammation  may  hlH 
such  as  to  involve  the  loss  of  motion  in  the  joint,  or  even  graver  results. 
Hence  a  guarded  prognosis  will  always  be  given  iu  such  a  case  by  a  prudent, 
surgeon. 

As  to  the  treatment,  no  definite  rule  can  lie  laid  down.     The  cssentii 
points  arc  to  restore  the  normal  relation  of  the  bones,  and  to  prevent 
allav  inflammation  bv  suitable  mesisurcs. 


>  Schmidt's  Jghrbuch,  Sept.  24,  1836,  from  Mullcr's  Arehiv,  1835. 

'  Archives  Gi-ncralee,  Juno,  18<18.  fVuni  Hamburger  Zcitscbrifl  furGe*.  Medicin. 

•  Bull,  et  M(^m.  dc  la  Soci<5to  de  Chirurgie,  1880. 

•  Arcliiv  fiir  Klin.  Cliirurijic,  1884. 
»  Bo?Uin  M(»d.  and  Surg.  Journul,  Nov.  26,  1884.  •  Ibid.,  OH  2.j,  18R0. 

'  Britikb  Medical  Juumal,  Jan.  8,  1887.  •  Lancet,  Jan.  14,  1882. 
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:he  compression  exerted  should  be  too  severe,  or,  on  the  other,  with 
wideiicc  of  swelling,  there  should  be  t4io  little  cfMitrul  of  the  fragments. 
ton  was  much  oj)]HMTC'd  to  it,  and  relates  the  I'ase  nf  a  bitv  ugi'd  four 
•m  gangrene  fulluvvctl  its  usu  ;  but  it  seems  to  me  tiiat  the  Iwd  result 
le  not  t«  the  methtxl,  but  to  inexcui<able  neglect  on  the  jmrt  of  the  snr- 
I  charge.  Ma.sou '  reports  the  cjtso  of  a  boy  aged  three,  with  a  frae- 
i  the  uj)iH'r  third  of  the  boiip,  sueeesssfullv  treated  by  this  piau,  the 
of  sfxlinin,  however,  Ijeing  snlistitute*!  for  plaster  of  Paris.  I  have 
enij)loyed  silicate  nf  potaisium  with  great  satisfaction,  the  advantage 
leing  tliat  it  siilidilies  very  rapidly.  Of  the  otlier  materials  usr^d  in 
^ing  dressings,  glue,  paraffin,  starch,  etc.,  it  is  needless  to  speak  here, 
principle  involved  is  the  same  in  all. 

tension  in  some  form  is  very  generally  usetl  in  fractures  of  the  femur 
iren.  Most  of  mir  ca-ses  at  the  Pennsylvania  Hospital  arc  put  up 
ose  in  adults,  with  a  iirupiu'tionate  weight  attaehed  by  a  etii'd  jnissing 
pulley  at  the  foot  of  the  bed,  for  the  purpise  of  making  continuous 
on.  This  eord  is  fa'^teued  to  a  bit  of  thin  board  abmit  two  indies 
,  plaee<l  in  the  middle  of  a  strip  of  adhesive  plaster,  the  ends  of 
are  curried  up  along  each  side  of  the  leg  as  far  as  the  seat  of  frae- 
nd  eoufineiJ  by  strijis  or  Ijy  a  roller.  Sand-bags  of  suitable  size  are 
at  either  side  of  the  limb  to  steady  it.  When  there  is  a  tendency  to 
tion  of  the  thigh,  a  s|)lint  of  sheet-zinc  or  of  binder's  board  is  carefully 
.'d  to  the  j^uut,  and  bound  on, 

tmiltoa  recommends  a  sort  of  Ixjx,  consisting  of  two  long  splints,  one 
li  side,  extending  from  the  axilla'  to  beyond  the  s<ih'S,  where  they  are 
ted  by  a  foot-pieee ;  this  latter  is  so  long  as  to  keep  the  feet  widely 

Fio.  19. 


Bamiltun'9  nppsmtiu  fur  fmrlures  of  the  rpmur  In  uhlldren. 

ted.  C'oaptation-splints  of  binder's  tward  are  applied  to  the  injuird 
and  the  leg  is  bound  to  the  eorrespondiug  long  splint  with  a  mller. 
i-maiiider  of  the  limb,  the  opposite  limb,  and  the  body  are  made  fast 
road  and  sejifflrate  stripe. 

'  Medical  Gmette,  .lanunry  10,  1880. 
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iij  cliildrea;  but  it  presents  no  special  features  in  tbena,  and  need  not  be 
discussed  here. 

Luxation  of  the  head  of  the  fibula  bai^kwartl  is  rei>orte<l  by  Ridiatd- 
son'  in  a  boy  aged  nine,  who  fell  from  a  fence,  striking  the  knee;  it  *m 
easily  reduced,  and  kept  in  place  by  a  bandage.  Oldright '  saw  a  case  in  a 
boy  two  years  old,  who  fell  from  a  eluiir ;  at  the  time  of  tlie  report,  the  bone 
could  not  be  kept  in  place.  Another  instance  in  a  child  sixteen  months  old, 
by  direct  violence,  is  mentioned  l>v  Roseulx?rrv  ;*  but  no  details  are  given. 

A  mistake  in  diagnosis  can  hardly  be  made  in  a  case  of  this  kind.  An 
important  indication  in  the  trc>atnient  would  seem  to  be  the  fastening  of  the 
foot  in  inversion,  so  as  to  get  the  levei-age  of  the  whole  Iwue  to  keep  the 
upjjer  end  in  place. 

Li'XATMiN  OF  THE  Ankle  has  been  comjwiind  in  all  the  c&f^^s  kno' 
to  me  in  children.     Sir  Aslley  Coojx;r  cites  two  csiscs,  in  boys  aged  thirtc 
years,  one  seen  by  Ormond  and  one  by  himself;  and  Parrott*  has  rcporti 
one  in  a  boy  aged  eleven.     In  all  it  was  the  result  of  great  violence, 
the  necessity  of  amputation  sccractl  imminent.    In  Ormond's  case,  altboii: 
reduction  was  effected,  the  e-xterual  malleolus  and  "a  broad  portion  of  the 
articulating  surface  of  the  tibia"  exfoliatetl.     In  Sir  A.  Cooper's  cose  tii^| 
end  of  the  tibula  was  broken  off;  it  was  removed,  and  half  an  inch  of  thff™ 
lower  extremity  of  the  tibia  was  sawn  off,  before  i-eduction  cotdd  be  made. 
A  good  result  was,  however,  obtained  in  each  instance.     Bryant  says  ihlifl 
he  treated  a  boy  aged  twelve  iu  whom  both  the  bones  of  the  leg  protrudcff^ 
tlirough  the  wound,  which  was  washcil,  the  luxation  reduced,  and  "a  sound 
recovery  ensued,  vvitli  a  movable  joint."  M 

Amputation  htxs  lx?en  unavoidable  in  the  few  cases  of  this  kind  wltici 
have  c<.>me  under  my  own  care. 

Luxation  op  the  Bones  op  the  Foot  is  extremely  rare  in  youqfl 
subjects.     Liston*  mentions  the  case  of  a  boy  agtKl  fourteen,  who  fell  a 
distance  of  forty  feet,  striking  on  the  end  of  his  foot ;  the  scaphoid  an 
cuboid  bones  were  forced  upward  out  of  place,  and  could  not  be  reduc 
He  mentions  another  Ixty,  also  fourteen  years  old,  who  by  a  fall  from  I 
horse  sustained  a  compound  luxation  of  the  distal  end  of  the  nietalur 
bone  of  tlie  great  toe,  breaking  it  off;  it  was  removed,  and  he  made  a  go« 
recovery.     I  have  recently  had  in  the  Pennsylvania  Hospital  a  boy  tweli 
years  old,  who  was  caught  under  a  strcetH^ar ;  the  lef\  foot  was  s'tronjj 
inverte<l,  and  it  was  found  that  the  scaphoid  Iwue  was  partially  display 
upward ;  retluction  was  effected  with  difficulty,  and  could  only  be  main- 
tained by  keeping  the  leg  and  foot  bandaged  so  as  to  force  the  latter  out- 
waixl.     Complete  recovery  ensued. 

'  Americun  .loumiil  of  the  Medical  Sciences,  April,  1868. 

•  Canadian  Jounial  of  Mi'dical  Science.  Miirvb,  1881. 

•  Medics!  and  Surcicsl  Koporter.  Sept.  8,  1887. 

•  Britieli  Mudical  Journal,  .luly  24,  1886. 
'  Practical  Surgery,  p.  137. 
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scles  shrank,  and  the  knee  became  stiff.  At  thirteen  years  and  seven 
nths,  tlie  bone  was  again  broken  at  tlic  jiinotion  of  the  iiiiddlt-  and  lower 
sds;  plaster  of  Paris  was  applied  for  three  months,  and  then  the  frae- 
Id  ends  were  nibbed  upon  one  another  ;  the  plaster  was  rcappliwl,  and 
fgot  up  iijxiii  cnitehes ;  union  was  finally  obtained  with  one  and  one- 
tth  inelies  shortening. 

iW'lien  union  takes  place  with  great  deformity,  operative  interference 
t  be  called  for.     Clf-mot,'  in  the  case  of  an  infant  only  forty  days  old, 
i  the  It'fl  tliigh  united  at  an  angle  of  almut  one  huruli-ed  and   twelve 
ices,  from  what  vvaH  .siipposi'd  to  \k:  an  iiitra-titcrine  fracture,  triwl  ex- 
jbn  for  three  months;  this  failing,  he  cut  down  upon  the  bone  and 
fletl  it  with  a  chain-saw  ;  union  ensnetl  with  a  sitnaight  but  considerably 
tene<l  limb.     Wasserfnhr  in  181(3  ^  PUCi-cj^sfiilly  reswtwl  the  lemur  of  a 
I  agetl  five  years,  for  union  of  a  fracture  above  the  middle,  the  frag- 
ts  being  at  an  angle  of  nearly  ninety  degrees.     Laiigeiil)eek  ri'fords  a 
hir  ojieration  pertbrnied  by  him  on  a  girl  aged  three,  with  a  fatal  result 
ie  eighth  day,  fause<!,  a"?  he  supposed,  by  earbolic-aeid-poisoning. 
Icfracture  has  Ikvu  resorted  to  with  success  in  many  instances.     Buck' 
rtcd  n  case,  in  a  Iha'  ag«l  five,  in  which  four  operations  were  rc<piii\^l 
Icrvals  of  four  weeks ;  union  was  at  last  obtained  witfi  very  little  (one- 
fa  inch)  shortening.    Fayrer  *  got  a  good  result  in  two  eases,  an  English 
iged  fourteen,  and  a  Hindoo  boy  agcnl  ten.     Heath*  has  recorded  two, 
ys  age<l  seven  and  twelve  resjM-ctivi'ly. 

ti  1882  a  child  three  years  old  was  brought  to  me  with  a  ver)-  great  de- 
ty  fntni  nn  old  fnicture  of  the  femur  just  below  the  tnx'liautcrs,  union 
]g  taken  place  with  an  outward  angle  of  about  ninety  degrees.  Tlie 
ifa  was  very  like  that  of  hip-joint  disease.  The  child  had  been  allowed 
Ik  while  the  csdhis  was  yet  plastic,  auti  the  lower  fragment  had  tilted 
le  distal  end  of  the  up])er.  Not  Iwing  then  a  believer  in  antiscj)tic 
ly,  I  declined  to  attempt  interferenee  ;  refracture  was  out  of  the  ipies- 
he  upper  fragment  affording  no  purchase. 

I  1879  I  refracturwl  tfie  femur  of  a  lioy  agc<l  twelve,  who  lm<l  .sus- 
a  very  severe  fracture  nearly  three  months  before  by  his  leg  being 
jled  in  a  carriage-wheel,  and  who  had  been  ignorantly  treated  in  the 
■y  ;  the  deformity,  which  was  very  great,  was  eonijiletely  corrected. 
hen  ncenisis  affects  the  femur,  it  sumelinics  hapjK'US  that  the  shell  of 
one  breaks.  An  instance  of  this  kind  came  under  my  notice  in  the 
ylvania  Iluspital,  in  a  boy  aged  tliirtcen,  from  whose  thigh  I  had 
ed  an  enormous  sequestrum  some  time  before ;  union  took  place  very 

•itfcbrift  fur  dio  gesammte  Medicin,  1836,  Bd.  iii,,  from  Qazette  des  Hdpitaux,  M»y, 


orris,  Contributinns  to  Pnicticul  Surgerj',  p.  124. 

-ansnctions  i>f  Ihe  New  York  Academj*  of  Medicine,  1856. 

3.  cit.,  p.  620. 

meet,  Murch  5,  1887. 

roL.  III.— 69 


1128 


SYNOVITIS — ARTIIRO-MEXISGITI8. 


it  19  termed  purulent  or  calarrhal  synovitis.  This  is  yet  a  surface  inflamma- 
tion ;  but,  the  action  becoming  still  more  intense,  involving  not  only  the 
synovial  but  also  the  subsyuovial  and  perisynovial  structures,  so  tliat  \w 
comes  fmm  the  di-ep  tissues,  aud  attended  with  a  retd  disintegration,  il  is 
termed  euppundive  st/novitis;  which  going  on  tmche<.'kcd  draws  into  llie 
destructive  prtxxss  other  structures  of  the  joiut, — cartilage,  bone,  ligamuit, 
— and  thus  be<'onies  a  veritable  aiiJiriiui  { ^MtiiarthritiM).  Ou  the  other  hand, 
there  may  result  a  new  formation  of  tissue,  hyperidaiAic  »t/notitis,  and  a 
fuiigoua  synoi'Hia, — drumone  of  some  authors,  iuhcmdous  of  others. 

It  is  pertineut  to  inquire  here  if  all  these  forms  of  joint-trouble  arc 
found  in  the  young.      While  replying  in  the  affirmative,  it  may  be  ob-  ■ 
served,  in  addition,  that  there  is  a  difference  between  the  articular  inflam-  ~ 
mations  of  adults  and  those  of  children.     In  the  former  tiie  inflamma- 
tion tends  to  remain  localized  in  the  tis.sue  fii-st  affecte«l,  and  to  retain  its 
essential  pathological  character  ;  whereas  in  the  latter  it  tends  to  spread  to  i 
other  structures  or  to  asstmie  a  different  character.     For  exan»])le,  a  sinijile] 
synovitis  in  the  adult,  even  though  severe  and  assuming  great  dimension^ 
remains  the  same  original  process;  whereas  in  the  chihl  it  may  rapidly  di»-^ 
ajipear,  under  proper  treatment,  or  may  take  on  a  hyperplastic  form,  or  may] 
change  to  a  fungoid  iuflaniniation  gradually  spi-eading  to  the  other  joint-i 
tissues.     The  cause  of  this  difference  is  to  be  found  in  the  rapid  tissue 
change  of  childhood  peculiar  to  growth,  in  the  greater  plasticity  of  ti<««iie^| 
and  in  the  proneness  of  local  disturlanix's  to  be  modifietl  and  affected  by 
genci*al  or  constitutional  conditions  and  taints.    The  adult's  tissues  are  fixe 
resistive;  the  child's,  rapi<lly  changing,  vulnerable. 

An  arthritis  does  not  find  a  starting-point  in  disease  of  the  cartilage  of  j 

ligament :  it  Iw^gins  in  the  membrane  or  in  the  Iwne.     Childhood  is  pron 

to  osteitic  inflammation,  especially  in  the  joint'-ends  :  such  cases  do  not  oon-j 

cem  us  here  cxccjit  so  far  as  the  membrane  l)ecomcs  secondarily  affected  U 

then  the  clinical  fcatuR«  run  a  coninum  course,  which  will  be  duly  con 

sidered  farther  on. 

PATHOLOGY. 

In  simple  (sero-)  synovitis  the  membrane  becomes  congested  and  axle 
tons,  and  the  fimbrije  swollen,  bhxxl  extravasations  occur  here  and  tliere,  and 
the  contrast  I>ecome3  marked  between  the  bright  red  of  the  membrane  and 
the  pearly  white  of  the  cartilage.     Leucocytes  escape  and  reach  the  interior 
of  tlie  joint,  scrum  is  i>oured  out,  or,  if  the  action  is  intense,  plastic  exwla 
tion  takes  place.     The  endothelial  cc!l.-i  multiply,  and  are  cast  loose  into 
joint  even  lieforc  they  are  fully  developed. 

The  synovial  fluid  is  increased  in  amount  and  becomes  greatly  dilnte<l 
with  senim  ;  from  clear  it  changes  to  light  yellow  and  red,  and  is  viscid  and 
stickv.     A  slight  mixture  of  cell-elements,  endothelial  cells  and  leucocyie 
and  fibrin-flakes,  is  found.     If  the  process  now  retrogrades,  tlie  cell-pr 
lifemtion  ceases,  the  senim  is  absorbed,  the  enlarged  vesaels  diminish,  soo-] 
culcut  tissues  contract,  aud  the  normal  condition  returns. 
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Sepumilon  of  the  eplphjr- 
>1«  of  tbe  femur.    (BrjrnnM 


Separation  of  the  lower  epiphygia  of  the  femur  is  a  veiy  grave  acciilent, 

t  more  frequent  than  disjiiuetion  of  any  other  epiphysis,  nearly  fifty  in- 

inces  being  on  record.'     Allis  has  rejrorted'  a  ease  in  which  there  was 

»mplete  separation  in  one  limb  an<l  a  partial  one  in  the  other;  the  child, 

lo  was  alK)Ut  eigliteen  months  old,  and  presented  some  signs  fif  mcliitiB, 

s  supposed  to  have  been  hurt,  about  two  weeks  before  its  dratli,  by  an 

ler  one  sitting  on  its  legs. 
With  reganl  to  a  number  of  the  cnsea  the  details  given  are  very  scanty. 

e  diagnosis  can  be  positively  made  only  when  the  injury  is  compound,  or 

en  amputation  of  the  limb  or  the  death  of  the 

ient  affords  an  opportunity  for  the  diesection  of  the 

ts.     Very  great  violence  is  uet-essary  to  produce 

9   lesion.     A  curiously  frequent  tause  of  it   has 

■n  tlie  entanglement  of  the  limb  in  the  wheel  of 

loving  vehicle ;  twenty-four  such  eases  have  been 

ilished,  and  one  has  recently  been  under  my  own 

e.     Several  of  the  jiatients  had  their  limbs  caught 

ropes,  or  in  machinery  ;  one  fill  a  dii>tanec  of  eighty 

,     The  nuvlmiiisra  of  it  would  seem  to  l)e  over- 

ension  of  the  knee,  with  more  or  less  twisting  and  traction  upon  the  leg. 
Sueli  accidents  would  seem  very  unlikely  to  happen  to  girls,  yet  there 
five  among  the  subjects  of  the  retxirds. 

When  this  injury  is  eompouud,  the  wound  is  generally  at  the  back  or 
er  side  of  the  limb ;  in  one  case  it  is  stated  that  the  end  of  the  shaft 
trude<l  forward. 

My  own  case  was  a  strikingly  illustrative  one.  A  lx)y  aged  nine  was 
ging  on  at  the  back  of  a  wagon,  when  bis  leg  was  caught  in  the  wheel. 
\T\se  wound  e.xistwl  at  the  lower  and  Imck  part  of  the  tliigh,and  through 
the  end  of  the  diapliysi.H,  stripped  of  periosteum,  prutruded;  the  eon- 
»  were  still  in  contact  with  the  head  of  the  tibia,  but  only  by  an  edge, 
whole  epiphysis  being  rotat^l  .«ii  tliat  the  nrtieular  fner;  looked  forwai-d 
jrard)  and  the  dctaefied  surface  baekwattl  (downwanl);  this  was  sub- 
lently  found  to  I)e  due  to  tlie  two  heads  of  the  ga.stroenemius  muscle, 
er  was  given,  and  a  careful  examination  showed  that,  although  there 
ver)'  severe  laeeratiuti  and  bruising  of  the  soft  part.-*,  the  vessels  and 
"e  had  not  been  torn,  but  had  Wen  pushwl  aside  around  tlte  end  of  the 
fc;  they  were,  however,  much  stretched,  and  the  blotnl  in  the  artery  was 
tilated.     Retluction  was  impossible,  and  an  attempt  to  save  the  limb  by 


Madame  Laehapclle  i«  quntod  by  Mnlgaigne  and  othern  an  having  icon  this  Icsiion  pm- 
I  in  birth,  by  traction  on  the  child's  fixit,  the  up[>cr  c>piphy.«is  of  the  tibia  lioing  ulso 
«t«3.  But,  ai<  she  says  (Pratique  dcs  Acooucheinens,  tome  ii.  p.  225)  that  the  limb 
'  altered  by  putrefaction."  it  di><?*  not  seem  to  me  that  this  case  ought  to  be  taken  into 
?count  any  more  thiin  if  the  iMinei"  had  Ivecn  Brtiflctnl!y  macerated. 

Tnuisactioni  of  the  Pathologicul  Society  of  Philadelphia,  1878,  vol.  viii.  p.  7. 
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supptiratiuu  occurs.     If  not  arrested,  the  inflammatory  process  extends  to 
the  joiiit-fartilages,  ligaments,  and  Iwiies,  and  a  veritable  jxinarthritia  results 

If  tliese  cells  are  miliary  tulMircles,  the  iutereriting  question  arisrs, 
whence  came  they  ?  Could  it  Ik;  from  thickened,  cheesy  }x>iuts  of  inflam- 
mation in  the  immediate  neighboriioiKi  of  the  joint, — for  C3cample,  in  ibf 
epiphysial  ends  of  die  bones  ?  This  fungous  inflammation  d<je9  not  jwr- 
take  of  the  character  of  a  simple  hyperplasia,  but  rather  of  that  of  a  n»> 
plasia,  the  tendency  of  which  ia  to  spread  out  on  all  the  histologicallT 
diftVrcnt  tissues  of  the  joint  and  iu  the  neighboring  connective  tist-ue ;  so 
that  iu  place  of  tlie  normal  MUtlirics  of  the  joint  there  is  to  be  found  a 
thickened  iirm  mass, — "  white  swelling," 

It  ia  this  peculiarity  tlmt  makes  the  affection  so  intractable,  so  dreaded 
Dv  the  surgeon,  for  he  knows  not  where  he  may  arrest  it. 

It  may  be  difficidt,  iu  any  given  case,  to  determine  whether  the  fungous 
(tubervulous ?)  pnKXMS  originates  in  the  synovial  membrane,  in  the  intcr- 
capsular  ligament, — teres  or  crucial  resjKXJtively, — iu  the  ititerarticular  car», 
tilagc,  or  in  a  single  cheesy  poiut  iu  the  epiphysis,  whose  rupture  infcots 
cavity  of  tiie  joint.     But  observations  of  many  cases  iu  different  stages  ol 
development  thn>w  the  weight  of  opiniou  decidedly  in  favor  of  the  laUi 
as  being  the  more  commou. 

When   commencing   in   the  synovial    membrane,  the  fungoid  disease 
apjK^ars  like  a  cirtnimscribtxl  tumor,  which  iu  the  early  stage  iuterferes  h 
little  with  the  functions  of  the  joint;  it  is  only  later  that  a  geueral  impli 
tion  of  the  articulation  occurs. 

In  tlie  ])riniarv  bony  forms  the  process  a])]x>ai's  to  Ix^ln  in  the  neijrli 
borhood  of  the  ciieesy  osteitic  jK>int,  and  extends  gradually  towards  the  juial 
end,  rupturing  near  the  place  of  duplicrature  of  the  capsule  or  through  t 
caitilajre  into  the  cavity  of  the  joint.     In  the  one  case  the  process  can 
main  localized  for  a  relatively  long  time,  can  spread  upon  the  perisj'novL 
tissue,  can  ulcerate,  burrow,  and  form  fistuhe  without  involving  the  joi 
in  iolo;  iu  the  otiier  case  the  course  is  acute,  the  total  impUcntion  of  the 
joint  being  well  markixl  by  the  clinical  features. 

The  fungous  mass  ulcerates  and  breaks  up,  pus  forms,  the  cartilage 
softens  and  dirsappears,  the  ligaments  soften,  the  bones  become  carioi 
"surgical  fever"  is  present,  aud  tlie  case  is  critical  as  regards  not  only  t 
iutt^rity  of  (he  joint,  but  even  the  life  of  tlie  patient.  FungoiLS  synovit 
does  not  necessarily  lead  such  a  gid loping,  destructive  course.  It  m; 
imder  wise  treatment,  in  a  case  of  not  tiwi  tlioroughly  depraveil  constitutii 
be  arrested  in  any  peril «!  of  its  course, — in  the  earlier  stages  with  at 
in  the  later  with  ankylosis. 
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Simple  synovitis  deekres  itself  by  pain,  moderate  at  first,  but  incr 
in  severity,  espcinally  at  night ;  by  swelling  of  tlie  joint  within  the  bout 
daries  of  the  capsule,  iudicated  by  fluctuation ;  by  heat  of  sudaoe   in 
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wore  no  sjieclal  points  to  be  illustrated  by  them  without  extending  the 
kussioii  beyond  tlic  spaw  available  to  me.) 

'  Fractures  of  the  patella  are  extremely  rare  in  children,  the  bone 
uvfly  existing  as  such  ia  them.  Malgaigne's  youngest  ease  was  that  of 
X)v  aged  eleven  ;  no  particulars  of  it  are  given,  but,  from  the  fact  tliat  it 
5  treated  with  his  hooks,  we  may  infer  that  it  was  transverse.  Guersant ' 
ikcs  the  vague  statement  that  he  had  seen  "only  three  or  four"  in  his 
u-tice  at  tlie  Hdpital  de  I'Enfant  Jfeus;  but  in  the  utter  absence  of 
tails  this  is  open  to  some  doubt. 

\  Hamilton  says  that  he  saw  a  small  piece  of  the  margin  of  the  bone 
jken  off  by  a  direct  blow,  in  a  boy  aged  five;  and  S.  Ashhurst*  has 
(orted  the  case  of  a  girl  jiged  four  who,  by  falling  on  a  marble,  split  the 
le  down  vertically,  near  its  upper  and  outer  e«lge. 

Fractures  of  the  bones  of  the  leg  are  comparatively  infrequeut  in 
!y  life,  although  in  a  numl>er  of  instances  they  have  oeeurred  to  children 
bin  the  womb.  Malgaigne,  among  five  huudred  and  fifteen  eases,  ibund 
one  as  young  as  four  yej«rs,  and  but  twelve  iK'tween  five  and  fifteen 
(8.  Beck's  tallies*  sliow,  out  of  two  hundred  and  forty-seven  cases  of 
ture  in  children,  but  twenty-five,  or  ten  per  cent.,  in  the  leg,  a.s  agaiast 
Ay,  or  alxiut  thirty-six  per  cent.,  in  the  thigh. 

The  tibia  alone  suffers  oftcncr  than  both  bones ;  fracture  of  the  fibula 

c  is  exceedingly  rare.     The  seat  of  fracture,  in  a  large  majority  of  tiie 

s,  is  in  the  middle  tliird  of  the  leg.     Dirtx-t  violence  from  falls  or  blows 

Id  seem  to  be  the  most  frequent  cau.se,  although,  of  course,  the  exact 

can  si'ldom  be  obtained,  even  from  grown-up  witnesses  of  an  accident 

*.  Smith*  saw  a  «isc  in  which  a  boy  agixl  six  sustained  a  fracture  of 

bones  by  the  leg  Ix-iug  caught  in  the  wheel  of  a  carriage.     Wlien 

'iolence  is  indirect,  it  is  probable  that  there  is  in  addition  to  leverage  a 

of  the  limb.     In  either  ca.se  the  obliquity  of  the  line  of  fracture  is, 

rule,  much  less  than  it  generally  is  in  adults. 

'artial  or  incomplete  fractures  of  the  leg  have  been  recorded.  Thore' 
8  cases  observwl  by  Camjviignae,  Fleury,  and  Voillemier,  the  diagnosis 
e  two  former  Ix-ing  verifial  by  dissection.  Another  case,  in  a  boy 
six,  has  been  rejwrtfd  by  Gray  ;  *  there  was  no  crepitus,  but  the  Ic^ 
Icformetl,  straightening,  however,  in  ten  days  under  the  prfssure  of 
9.  Bryant  has  figuretl  a  curious  case  in  which  a  girl  aged  twelve 
lad  a  green-stick  fracture  united  at  an  angle,  an<l  this  angle  filletl 
a  deposit  of  new  bone,  so  that  tlie  antcro-pjsterior  diameter  was  six 


>  Notices  f-ur  In  Chmiri;ii-  de?  Enfants,  Paris,  1864-67. 

«  Medical  Ncwi,  Aueust  4,  188.1. 

»  Jahrbuch  flir  Kindpi-heilkunde,  1886. 

«  American  Mc-dicnl  Times,  July  28,  1860. 

'  Annnl(>s  do  Chirurifie  Fnin(;nise  et  EtranRdre,  February,  1844 

*  Americun  Joumiil  uf  the  Medical  Sciences,  Uctober,  1853. 
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anoc.  In  acute  oetco-myelitis  the  passage  of  pus  into  the  joint  occurs  in 
the  later  stages,  and  is  marked  by  an  exacerbation  of  the  symptoms, — in- 
creased pain  and  swelling,  and  elevation  of  temperature.  In  chronic  (osteo- 
myelitis the  neighboring  joint  is  enlarged,  the  membrane  is  thickened,  and 
there  are  acute  exacerbations  of  pain  and  swelling  as  from  time  to  time  pus 
finds  its  way  into  the  joint.  A  seasonable  tapping  assists  in  the  diagnosis 
and  Ixtxjmcs  an  admirable  therapeutic  measure.  In  circumscrilx'd  osteitis 
of  the  joint-ends  of  the  bones  the  articulation  is  enlarged,  with  serous  effu- 
sion, but  is  not  especially  tender  or  immovable,  but  when  the  pus  has  n>«ilc 
its  way  into  the  cavity  acute  joiut-irritation,  with  fixedness  and  aggravation 
of  all  symptoms,  is  produced. 

Acute  suppurative  synovitis  is  known  by  the  rapidity  and  severity  of 
the  symptoms,  especially  if  Si'ptio  matter  has  been  carried  into  the  joint 
by  wound  of  the  capsule.  A  traumatism  may  induce  a  serous  synovitis, 
which  under  approj)riatc  therapeutic  measures  sulisides,  or  under  a<lverec 
circmnstances  may  advance  to  suppuration,  which  would  at  once  be  indi- 
cated by  a  high  temjxn-atnre.  The  more  severe  outcome  is  less  likely  tu 
hap]x;n  in  children  than  in  adults. 

The  hyperjjlastic  proliferating  synovitis,  at  times  following  the  infectious 
diseases,  at  other  times  rhcunuitic  in  cliaracter,  attacks  several  joints  with 
the  signs  of  acute  exudative  arthritis.  The  inflammator}'  conditions  only 
partly  disappear,  leaving  a  thickening  of  the  joint,  doughy  in  character, 
admitting  ouly  of  limited  jiainful  motion.  The  joints  become  flexed  and 
retain  abnormal  positions,  even  after  the  inflanuuatory  action  has  passed; 
the  capsule  shrinks,  and  the  soft  parts  contract  and  adapt  thcmsel 
accordingly. 

The  symptoms  of  strumous  or  fungous  synovitis  develop  slowly,  I 
dicative  of  a  subacute  process.  Usually  some  advance  has  been  made 
in  the  affection  before  the  physician's  attcntiftn  is  lallcd  to  the  case.  Im- 
pairment of  motion,  stillness,  lameness  or  limping,  occasional  [Kiin,  increased 
by  passive  movement,  tenderness  on  firm  pressure,  uneasy  sleep,  witii  an 
occasional  night  cry,  are  present  in  the  early  weeks  or,  it  may  be,  months. 
Witliout  early  re«)gnition  of  the  gravity  of  the  affection  and  correct  tn«l- 
ment,  the  case  passes  on  into  one  of  those  chronic  joint-diseases  with  whii 
all  are  so  familiar  in  clu'ldren,  happily  less  fn^quent  now  than  formerly, 
cause  earlier  rccoguizctl,  l)etter  understood,  and  more  rationally  treated.  laJ 
tlie  examination,  if  the  corresponding  limb  or  joint  is  compared  witli  tli< 
affcct^^l  one,  tlie  muscles  of  the  latter  will  Ik;  found  by  circumferential' 
measurement  atrophied,  an  important  diagnostic  point,  always  present  to  &' 
greater  or  less  dt^gree.  The  wasting  is  greater  and  more  rapid  when  tJie 
disease  is  grave,  slight  and  slowly  develo|)eil  when  still  mild.  This  atrophy 
of  the  neighboring  miis<'les  (nuses  the  joint  to  apiH'ar  relatively  larger,  the 
contours  are  changed,  depressions  are  rounded  out,  and  a  boggy  sensation  ii 
imparted  to  the  touch.  The  swelling  is  less  evident  in  the  deejier-lyi 
joints,  as  the  hip  and  shoulder,  but  in  the  superficial  articulations  will  bt 
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1  to  adopt  a  like  course  in  the  case  of  a  boy  aged  fourteen,  who  when 
years  old  had  fractiirfKl  liis  left  leg,  union  taking  place  witii  tht-  lower 
"t  bent  iuwaixl  and  barkwaixi  at  nearly  a  riglit  angle ;  after  exsei'tion 
la  wedge  from  each  bone  by  Stevens,  the  limb  was  straighteued,  but 
pQ  failed  to  occur,  and  the  skin  gave  way. 

iBetter  ixsults  are  sometimes  attaine<l,  especially  sintv  the  introduction  of 

{septic  methods.     Beck  '  re<'()i"ds  the  case  of  a  girl  aged  ten  months  who 

I  had  an  intra-uterine  frai^ture  of  tlie  leg,  uuitit!  at  a  right  angle;  oste- 

Wy  was  jK-rfurmed,  with  au(>i-eas.     Coote'  reports  the  case  of  a  boy  aged 

hi  whose  leg  had  been  inisshaix-n  at  birtli,  in  consequence,  as  was  snp- 

bd,  of  intra-uterine  fracture ;  it  was  refractured  at  about  three  years,  but 

Dn  failetl  to  occur;  in  his  sixth  year  ivory  pegs  were  intrcKluoed,  but 

bout  success,  as  the  jiegs  dropjKd  out  during  an  access  of  fever;  the 

b  was,  therefore,  removed,  and  the  lower  fragment  was  found  to  be 

»phied.     Jones,*  in  the  case  of  a  boy  age<l  sixteen,  wlio  at  five  yetii-s  of 

hail  sustained  a  Pott's  fracture,  excised  the  inner  malleolus  and  ui)jH'r 

Swje  of  the  astragalus,  corrected  the  deformity,  and  effected  a  cure  with 

lovable  joint.      I  have  myself  chiselled  away  a  wwlgc  from  the  tibia, 

■*d  with  an  angle  salient  inward,  in  a  boy  aged  fifteen,  with  good 

Union  sometimes  fails  to  occur.  I  have  at  present  under  my  care  at 
Penn.«ylvania  Hospital  a  girl  only  thirteen  months  old,  with  pseudar- 
isis  of  both  bones  aljout  one  and  a  half  inches  alM)ve  the  anUle ;  the 
ory,  which  is  very  obscure,  is  that  the  child  was  iu  some  way  caught 
er  a  street-car  about  six  weeks  ago ;  a  small  sinus  probably  eommnni- 
s  with  the  false  joint.  Waitz*  reconls  a  case  of  noii-unioii  of  Ijoth 
«  in  a  boy  aged  two  and  a  half  j-eara,  treated  by  the  nibbing  of  the 
I  together,  and  the  application  of  a  jilaster  Ijandage  ;  a  cure  was  effected 
18  end  of  three  mouths.  Mott*  gives  an  auxmnt  of  a  girl  wlio  had  an 
nited  fracture  of  both  bones,  dating  from  intra-uterine  life;  various 
08  were  trii-il  during  lier  first  year,  and  at  last  a  sc-tou  was  einployetl, 
;h  seemetl  U>  be  succeeding,  when  diffuse  inflammation  eaiue  on,  and 
uniting  material  was  dissolved.  In  a  note  it  is  stated  that  resection 
performed  at  the  ^e  of  eleven  years;  but  the  final  result  is  not  given, 
lilton  saw  a  girl  aged  seven  who  two  years  ju'cviously  had  had  a  frac- 
(probal)ly  green-stick)  of  tlic  lug  Ixi'low  the  middle ;  it  ituitetl  at  an 
e,  and  six  months  later  was  broken  over  again  by  a  surgeon,  but  no 
'  union  ensued. 
iVhitinan'  ha.s  reported  the  case  of  a  girl  who  at  the  age  of  three  years 


'  .Ifthrbuch  fur  Kinderheilltunde,  1888. 

«  Lnnwt,  June  21,  1862. 

»  Brilish  Modictil  .rmirtittl,  M«rch  18,  1880. 

•  K«.'piirt  nf  Esnmrfh's  Clinic,  Langenbeck't  Archiv,  1877. 

'  Tran«arti<inii  of  the  Ni'w  York  Academy  of  Medicine,  1857,  vol. 

•  Medical  Mews,  April  14,  1882. 
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o«?a8ionallj-  attacks  young  infants.  Ad  explanation  has  been  sought  in  tlic 
bowel-trouliles  indtU-nt  to  tiiat  age.  It  is  monarticular  in  character,  and 
attacks  by  preference  the  shoulder,  the  hip,  or  the  knee.  The  cau»  is 
more  readily  understood  when  a  local  inflammation  in  the  form  of  an 
osteitis  of  the  neiglilwring  ej)iphysis  is  lighted  up,  due  to  blood-poisoning,  U 
or  to  iujiiry  during  or  siwn  after  birth,  or  to  an  osteo-myolitis  ot  the  bono-  ^ 
ends  in  older  children,  stnimous  or  syphilitic  in  character  or  due  to  local 
injury  or  to  exjiosure  to  oold  and  wet.  Here  from  contiguity  of  the  inflam- 
mation the  joint  becomes  involved,  and  later  when  pus  breaks  into  tlie 
cavity  severe  and  marked  symptoms  suddenly  manifest  themselves. 

We  seek  for  the  cause  of  fnngoid  synovitis  in  a  constitutional  dyscrasia 
with  some  lo<'al  injury  to  determine  its  expression  in  the  individual  joint, 
A  traumatism — blow,  fall,  wrench — can  usually  be  traced.  It  is,  however, 
the  constitutional  jwculiarity  that  gives  the  characteristic  history  and  ex- 
pression to  the  disease.  For  lack  of  a  better  term,  this  systemic  condition 
is  styled  strumous  or  scrofulous :  it  consists  in  a  defective  state  of  flic 
general  health,  with  a  tendency  to  chronic  inflammation  of  certain  ti^iii'S, 
leading  to  fungous  growth,  suppiirafiou,  and  caseation.  This  state  of  the 
health  may  Ix;  hereditary  or  ac(juir«l, — tulierculous  as  an  example  of  tbe 
former ;  impaire*!  health  from  precursory  acute  disesise,  or  frimi  pfx>r  fiKid, 
vitiated  air,  dark,  damp  dwellings,  as  examples  of  the  latter.  That 
Bcrofulosis  and  tuberculosis  arc  one  and  the  same  cannot  yet  be  admittwl; 
that  they  arc  alliwl  must  be  acknowlcilgetl ;  jK)Ssibly  the  former  is  a  stu^ 
or  degree  of  the  latter ;  certainly  they  have  much  in  common,  6o  that  we 
are  not  surprised  to  find  the  tulx-rcUvbacillus  in  the  hyjierplastic  tissue  of 
advanced  fungous  synovitis.  While,  as  a  nde,  a  constitutional  cause  may 
be  found  for  the  local  affection,  yet  in  children  apparently  free  from  any 
taint  or  ill  lirakii  the  joint-trouble  may  develop,  and,  as  previously  hinted, 
a  nc^lt«ted  simple  synovitis  may  advance  and  change  into  a  chronic  fungoui 
condition,  with  8U])puration  and  destniction  of  the  joint.  The  joints  of  the 
inferior  extremity  are  more  fi-etjuently  found  diseased  than  thos«  of  the 
upper.  How  else  can  this  be  ac<'ounted  for  than  by  the  fact  that  they  are 
more  subject  to  trauma  from  concussion  in  rimning,  jumping,  and  falling? 
If  general  or  constitutional  cause  had  all  to  do  in  their  production,  this  dif- 
ferent* in  frp(|nency  Ix'tween  the  upper  and  the  lower  limbs  would  not  exist. 
We  are  thus  forced  to  believe  in  a  constitutional  im[>airmeut  as  a  prtMis^ 
posing  cause,  and  in  a  local  injury  as  an  exciting  cause.  In  the  matter  of 
predisposition,  it  must  lie  adniitte«l  that  breathing  vitiate<l  air  (it  may  W 
from  house-furnaces),  li\'ing  t«jo  much  in-doors,  eating  too  rich  foml,  with  ^ 
late  hours  and  nervous  excitement, — all  theee,  even  among  the  well-to-do  ■ 
cla.'^ses,  would  undermine  the  health  of  the  young.  It  can  be  readily 
underst<Mxi  wliy  in  the  earlier  years  of  life,  while  active  tissne-diangc  a  ^J 
going  on  in  the  joints, — in  the  cartilaginous  epiphj-sial  bone-ends, — traaei-H 
tion  from  the  fatal  to  the  adult  forms, — the  articulations  should  be  so 
Tulaerable  to  local  injury. 
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Bcroscd  and  was  rpmoved  ;  the  patient,  a  boy  aged  fourteen,  recovered  with 

usoful  joint.  Krarkowizer '  lias  reportwl  a  (tise  of  siinjnisod  traiitiiatic 
jiaratiou  of  the  lowor  epiphysis  of  tlic  tibia,  in  a  boy  aged  live  ;  liut,  as 
e  limb  l>e«irae  gangrenous  from  tight  bandagiug,  it  seems  possible  tiiat 
is  may  have  had  something  to  do  with  the  lesion  of  the  bone,  which 
)8  only  detfcteil  after  am|)utation. 

I  The  upper  epiphysis  of  the  (ibula  is  reported  by  Stirason'  to  have  been 
Id  off  in  a  child  two  years  old,  with  fractin'c  of  the  shaft  of  the  bone,  in 
itreet-ear  atvideut. 

r  Arrest  of  gnnvth  of  the  bone  has  been  mentioned  and  figured  by  Bryant 

having  followed  a  se|>aratiou  of  the  upixT  epiphysis  of  the  tibia  in  a  child 

td  eight ;  the  fibiihi  grew  normally,  and  was,  therefi»rp,  bowc*!  outward. 

ComjMjuud  Iractures  of  the  teg  are  rarely  seen  in  children.     (Joocli,^  iu 

ery  extensive  injury  of  this  kind  in  a  boy  aged  twelve,  sawed  off  alnint 

>  inches  of  the  tibia  (about   nine  inches   jjrotruding),  and   obtainetl  an 

client  result,  tlie  bone  Inking  reproduced.     In  another  ra.«c,  tiiat  of  a  boy 

d  eight,  seen  by  him  on  the  fifth  day,  the  fractured  end  of  the  tibia  had 

tmded  through  a  small  wound  ;  etiiphyscina  had  begun  in  the  leg  and 

>uded   up  to   the  abdomen,  and  death  ensued  two  days  later,     Norris* 

lOved  two  inches  of  tiie  tilVia  in  the  easi!  of  a  boy  aged  twelve,  "  notwith- 

KJing  whicli  he  was  discharged  cured  iu  eleven  weeks,  with  shortening 

he  liml)  of  but  half  an  inch,  the  space  occupied  by  the  rcmiivwl   bone 

ig  filled  Ijy  a  firm  and  even  rallus." 

Sir  A.  Cooj»r  mentions  a  ease  in  which,  after  the  sawing  off  of  the 
mding  end  of  the  tibial  fragment,  no  union  occurreil,  and  the  boy  was 
]K?rmauently  lame. 

Fractures  of  the  bones  of  the  foot  are  not  met  with  in  children,  except 
lie  result  of  cru.shing  fbrw,  and  they  are,  so  far  as  my  obwrvation  has 
!,  alwavs  comiHHind.  Discussion  of  them  here  would  be  only  in  regard 
le  question  of  amputation,  and  this  must  be  settled  in  each  ease  on  well- 
ra  principles. 


DISLOCATIONS. 

>islocations  or  luxations  are  proportionally  much  less  fre(inent  iu  ehil- 
tlian  aix'  fractures.  Thus.  Malgaigne,  among  a  total  of  six  hundred 
forty-three  cases,  found  only  twenty-one,  or  a  little  less  than  one- 
eth,  between  the  first  and  the  fifteenth  year  of  life  ;  while  out  of  thir- 
hundred  and  seveutv-seven   fractures,  one  hundred  and   iburtccn,  or 


'  Americnn  Mpdicnl  Tiiiip*,  Novem'bor  7,  1863. 

•  New  Yiirk  Medicul  Ri-conl,  .luly  15,  1882. 
»  dues  and  Practioal  Remarks  in  Surpprj-,  1787,  p.  285. 

*  Oontributions  to  Practical  ."iurgerj-,  p.  42. 
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If  pus  is  detected,  free  opening  of  the  joint  under  antiseptic  precautions, 
with  efficient  drainage  and  antiseptic  dressings,  will  affoixl  relief  and  give 
a  favorable  turn  to  events.  If  jnis  apfx-ars  in  another  part  of  the  juim,  it, 
too,  must  be  evacuated.  It  has  Ix-en  suggested  that  instead  of  employing 
the  knife,  olijectif>nal)le  on  ac<x)unt  of  iiemorrhage,  the  trw-ar  be  uscJ, 
and  tliat  if  matter  i-eaccumulates  the  second  tapping  should  Im?  done  in  the 
same  spot  as  the  first  If  the  opening  of  tlie  joint  has  been  too  long  de- 
layed, so  that  the  case  is  going  on  from  bad  to  worse,  if  the  joint  liecomw 
disorganized,  and  jjrofuse  suppuration  continues,  with  burrowing  of  matter, 
and  the  genera!  health  is  giving  way,  with  loss  of  appetite,  and  high  fever, 
amputation  must  be  considered,  and  promptly  performed  if  deemed  ad- 
visable. 

The  acute  purulent  synovitis  of  infants  usually  demands  prompt  emptr- 
ing  of  the  joint  with  the  aspirator  or  the  trocar,  to  be  repeatetl  as  requinxl. 

Synovitis  secondary  to  neighboring  osteo-myelitis  or  {)eri<)stitis  reijiiircs 
for  effectual  treatment  removal  of  the  cause,  in  addition  to  the  sjMx-ial  treat- 
ment of  tiie  joint-oomplieations,  conducted  on  general  principles,  with 
punctures  and  immobilization.  So,  tfX),  in  the  joint-troubles  following 
pyrcinia  and  the  exaiitlH  inata,  rest  and  snpjKtrt,  and,  when  matter  is  con- 
fined to  the  joint,  tappings ;  but  if  pus  has  escajK-d  frt»m  bursting  of  the 
capsule  into  the  surrounding  tissues,  free  opening,  with  drainage,  will  be 
necessary. 

Of  all  the  forms  of  synovitis,  that  which  interesta  us  most  as  regards 
therapeutic  management  is  the  fungoid  or  stnimous,  because  it  is  so  com- 
mon, so  chronic,  leads  to  such  untowar<l  results  as  to  jH'rnianent  maim- 
ing and  as  to  life,  and  l>ecause  ditferences  of  opinion  yet  exist  among  siii^ 
geons  as  to  the  best  means  to  be  employed  for  its  relief.  The  term  fungoid 
would  indicate  the  presence  of  a  material  which  should  Ik;  nuKlitit-d,  de- 
stroyed, or  removed  that  a  favorable  issue  be  attaiuwl  in  the  treatment :  so, 
very  naturally,  injection  of  antiseptic  agents  into  the  joint  was  thought  of 
and  employed.  Most  commmdy  carbolic  acid  has  ix-en  used,  from  a  two- 
jiernxnt.  solution  up  to  a  thirty-three  per  cent,  and  a  fifty  per  cent,  concen- 
trated, eigiity  centigrammes  to  each  injection  of  the  former,  repeated  as 
high  as  fifty-two  times,  and  twelve  to  twenty-five  centigrammes  of  the 
latter.  Iodine  also  has  been  employed  for  the  same  puqiose.  Favorable 
reports  on  the  use  of  Iwth  of  these  agents  have  been  given  by  some  ex- 
perimenters. On  the  other  hand,  such  ymor  or  negative  results  have  been 
obtained  by  others  that  the  method  is  as  yet  far  from  being  universally 
accepted.  For  a  time  good  results  would  s<.'em  to  follow,  yet  they  were  not 
permanent.  Further  observations  in  this  direction  are  necessary  before  m 
can  advise  resort  to  antiseptic  injet^ions  as  a  therapeutic  measure. 

Late  in  the  disease,  when  all  ho])e  is  past  that  mild  measures  will 
arrest  the  progress  of  the  destructive  changes,  resort  may  well  be  had 
to  the  removal  of  the  fungus,  now  doubtless  tuberculous,  by  heroic  meas- 
ures, such  as  opening  the  joint,  scraping  with  the  spoon,  and  clipping  with 
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The  symptoms  of  luxation  are  pain,  limitation  of  motion  (passive  as 
•II  as  active),  and  deformity  of  the  aflk-titl  joint.  Sometimes  tiie  absence 
the  dislocated  bouc  fruiii  its  projKjr  position,  and  its  presence  elsewhere, 
a  be  clearly  made  out  by  iltliiig,  if  not  by  sight.  Swelling  is  apt  to 
Jur  very  sjXHidiiy,  and  may  obscure  the  condition  of  the  \)&vt.  Ecchy- 
vcry  connuonly  ensues,  just  as  in  cases  of  fracture.  There  is  also 
a  sound  produced  by  the  coutjict  of  the  bones,  wiiich  is  to  an  inex- 
rieui"cd  ear  not  unlike  the  crepitus  of  broken  ends. 

The  diagnosis  of  a  luxation  is  of  git-at  ituportance,  since  upon  its  early 

luction  may  depend  tlie  usefidncss  oi"   tJic  limb  in  aller-liti.'.     Usiuiily 

!  question  is  between  fracture  of  the  bone  close  to  the  joint,  and  displace- 

nt.     Often   die   fact  of  the   limitation  of  mobility  will  be  suiKcicnt  to 

tw  tliat  the  latter  lesion  is  present;  if  auscstlicsia  has  Ix-en  induced,  as  it 

rays  should  l>e  in  eases  of  doubt,  this  sign  is  of  more  value. 

If  during  the  exaniinatiini  the  deformity  is  corrected,  and  the  normal 

bility  of  the  jiart  restoittl,  tjie  diagnosis  of  luxation  may  lie  reganlwl  as 

kblishcd.     Let  it  be  rcmeiul>crc<l  that  in  cliiklrcn  we  are  not  so  likely  as 

ulults  to  have  the  moment  of  rinluction  indicated  by  a  loud  snap. 

It  must  be  Ixirne  in   mind,  and  csjKH-ialiy  as  regards  the  cll)ow,  that 

Btion  and  fracture  may  be  coinbiniKl.     Hence  every  case  of  dislocation 

aid  be  carefully  watched,  after  reduction  has  been  effected,  until  the 

ilom  and  power  of  motion  show  clearly  that  tlie  joint  has  resimicd  its 

nial  state. 

The  jjrognosis  of  luxatioeis  in  children  is,  as  a  general  rule,  much  more 
H-ablc  tliau  in  adults.  The  degn-eof  violence  to  the  soft  parts  is  usnally 
,  and  the  rejwrntive  powers  of  the  tissues  are  of  course  greater.  Yet  tlie 
jeon  must  not  be  loo  itrady  to  jjrtmiise  a  j>erfect  result ;  sinw  there  may 
tiffening  of  the  affcctcil  joint,  weakness  of  tlie  limb,  numbness  or  jiain 
ae  nerves  which  have  been  pn-sscd  niion,  fnr  .s<inie  time,  and  the  possi- 
y  of  snch  aftcr-consc<picnccs  should  l>e  made  known  bctorchand  to  the 
i  patient's  friends. 

rxTH.\-UTEiUNE  IjUXATIOxs  are  of  rare  ownirrcnc*'.  and,  when  met  with, 
•  almost  always  liecn  the  irsult  of  disease.  Of  ail  tiic  joints,  the  hip 
lOSt  frequently  so  affected,  and  on  both  sides.  Cases  are  on  record  in 
Ji  both  knw's  have  in-eii  dislocated,  or  rather  abnormally  movable,  for- 
L  In  one  case,  reported  by  Kodriguc,'  there  was  a  dislocation  of  the 
iiumerus,  together  with  united  fracture  of  the  corn'spouding  forearm ; 
lesions  being  ac<»untcil  for  l>y  a  Iilovv  receivctl  by  the  mother  on  her 
men  in  the  fourth  nioutli  of  her  i)regnancy. 

jCXATIONS  duri.no  Birth. — These  must  be  of  extremely  rare  occur- 

!.     Scauzoni  *  says  that  he  never  met  with  luxations  in  the  newly -born, 

they  occur,  sometimes  as  congenital  lesions,  sometimes,  and  not  very 

'  Amprican  Jnurnal  of  the  Medical  Sciences,  January,  18t>4. 
»  Lehrbufh  der  Oeburtahilfp,  1858,  p.  1060. 


Mr.  Jonatimn  MiiMninson*  nos  auvaii<>eu  ine     ^^j^^ 

lesions  siipjMistHl  to  be  luxations  iii  tliildreii  are  in      ^-  ^<     ■     ^ 
tituis.     Tlius,  he  says  tiiat  he  has  never  met  with     ,^g,^^ 
shoulder  in  a  t-hihl,  hut  has  seen  many  <ases  '  ^^  doubt  that 
epiphysis  tif  the  liumenis.     Luxation  of  the  f' 
raon  in  adults,  but  in  ehildrcn  ia  exeeediugl  jj  ^^  twenty  fli 
of  this  nature  In-ing  seiMiration  of  tlie  ep't    ^^^^^^^  ccrvieal  VCT 
distinguished  author,  I  feel  warrante<l  f*     ^j  j^^.  j|j^,  .^^itjon 
say  nothing  of  that  of  tiie  )n'ofefesion  at     ^  uas  made  on 
sitiou  is  wholly  untenable.     I  am  no*    ^  jg  ghown  by  th( 
acecpted  by  any  one.  ',,1  ,i,„iiarly  i„ju 

Dishxations  may  be  |>athologii 
laxity  of  the  joints,  or  traumatic  ^^, bus  displace*!,  the  injui 
class  belong  the  congenital  dislo  ,.^.,v,nallv  one  oblique  pr 
those  whieh  oeeur  in  the  eour  „  notary  movement  beil 

tions  may  be  due  to  direct  vi  ,„  jj„y  „",•  ^l^^^^,  ^.^^  ^^e  . 

whiih  is  displacwl,  knoekin 
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at  a  distanee,  and  acting  o 
in  the  causation  of  such 
pulling  ujKjn  the  limbs 
are  put  u|)oii  the  stret- 
relative  position.     T 

Dislocations  m 
in  whieh  the  diap 
s(  >i\  parlis ;  all  ■ 
by  other  serii 
damage  to  ve 
displut!ed  rci 
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iiril  or  with  the  nerves  giv 

from  ruptured  vessels, 

^-liyzo  ri-spiration. 

,   it  should  be  with  a  view  to  a! 

,    v  extension  of  the  neck  and  I 

in'  displacement.     In  the  caa^ 

1(^1  in  reducing  a  luxation  c^H 

,11  the  head,  witli  rotation.     Stimsoi 

;  in  whieh  :i  boy  aged  eleven  or  tw 

ivk  ;   also  one  in  which  an  acxside 

nt  falling  out  of  bed.  fl 


(jrsal  vertebrte  has  been  met  with.' 
13  ^<1J^      'z,^-    ^beea  under  my  observation  for  two  y«| 


DISEASES  OF  THE  MAJOR  ARTICULATIONS. 


By  CILVELES  T.  POORE,  M.D. 


f  Disease  of  the  joints  is  one  of  the  most  oonunou  surgical  complainta 

of  cliildliotxl  :  it  is  met  with  among  all  classes  aud  in  all  conditions  of  life  ; 
no  period  is  exempt  from  it.  From  the  moment  of  birth  (for  a  child  may 
even  be  born  with  a  diseased  joint)  to  adult  life  articular  inilamraations  are 
common.  Wiiilc  tliese  often  yicKl  readily  to  treatment  when  taken  in  time, 
tli€!y  arc,  on  the  other  hand,  most  rebellious  and  disastrous  when  neglected 
or  tivatwl  impro|M!rly.  The  subject  therefore  demands  careful  consideration. 
The  structure  of  the  articular  ends  of  the  long  bones  in  infancy  and 
childhood  differs  from  that  in  adults  in  certain  important  re8i>ect8;  the 
younger  tiie  child  the  more  marked  is  the  ditlcrena-.  In  early  life  the 
epiphyses  are  to  a  greater  extent  within  the  synovial  cavity  than  in  the 
adult;  they  are  composed  mainly  of  i-artilagc,  with  points  of  ossification 
in  their  centre ;  "they  increase  in  all  directions  by  interstitial  growth,  and 
the  ossification  advances  from  within  outward;"'  and  they  are  separated 
from  the  di!ij>liysis  by  the  epipliysial  turtilage  or  disk.  Both  the  cpij)Iiysc8 
an<l  the  diaphysial  ends  of  the  long  bones  are  scats  of  exceedingly  active 
formative  processes.  Not  only  do  the  epiphyses  themselves  increase  in  all 
direi'tions,  but  the  long  bones  grow  in  length  by  addition  at  their  articular 
end.  The  parts  in  these  situations  are  very  vascular,  and,  as  in  all  tissue 
where  active  growth  is  going  on,  healthy  nutrition  is  esLsily  supplanted  by 
patbi>h)giral  processes.  Recently-formed  tissue  has  feeble  resisting  power, 
and  thcivfore  is  less  able  to  withstand  morbid  action.  Another  [leculiarity 
that  marks  the  dirt'erence  between  the  infantile  and  the  adult  bone  is  that 
the  nutrition  of  the  epiphyses  in  childhwKl  is  not  dependent  on  that  of  the 
diaphyses  ;  this  explains  the  fact  that  the  dia])hys<'8  may  be  completely 
destroyed  while  the  epiphyses  continue  to  grow,  and,  on  the  other  hand,  the 
latter  may  be  involved  in  disease  while  the  former  escape.  These  consid- 
erations render  the  study  of  joint-affections  in  childluMMl  different  from  tiiat 
of  the  same  affections  in  adults.  The  nearer  a  child  approaches  puberty, 
the  more  does  the  course  of  articular  inflammation  resemble  that  in  adults. 
Joints  vary  in  their  liability  to  become  affected  with  chronic  disease. 
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The  hip-joint  is  by  far  the  most  frequently  involved  ;  next  the  knee ;  tfatt 
the  aukle,  theu  the  slioiildor,  aud  last  the  ollww,  of  the  lai^er  articiilali<ini 
The  kiiee  is  most  fixK^ueutly  attacked  by  acute  atlcctious,  due  jii-obably  to 
its  size  and  its  gi-eater  exposure  to  cold  and  injur>'. 

Acute  joiut-aft'ectiou  is  not  so  commonly  met  with  as  chronic,  the  latter 
being  (he  surgical  disease  of  infancy  aud  childhood. 

Diseases  of  the  joints  may  be  further  divided  into  tubercular  and  nuii- 
tuhercular  affections ;  also  into  diseases  beginuiujr  in  the  joint  itself  (srnth 
vial  afl"eftions)  aud  those  commencing  in  the  bone,  the  articulation  being 
eooondarily  affected. 

TrBKKCULAR   AFFECTION   OF   THE   ARTICULAR   ENDS   OP   BONES. 

Tubercular  affection  of  bones  is  a  chronic  disease ;  it  is  more  frequently 
met  with  than  any  other,  so  that  some  surgeons  almost  deny  the  existence 
of  a  non-tubenndar  affection  in  children.  Before  considering  the  jwthologr 
of  tubercular  disease  of  joints,  it  will  be  necessary  to  define  just  what  is 
nieuit  by  the  expression  "  ttibercular." 

Formerly  these  clironir' joint-troubles  were  called  strumous  or  scrofulousi. 
The  expressions  "  struma"  aud  "  scrofula"  were  then  applied  to  ivrtaia 
chronic  inflammatory  processes  affecting  the  lymphatic  glands,  the  skin, 
muonis  membrane,  testes,  bones,  and  joints,  and  occurring  almost  exehi- 
giveiy  in  cliildren  and  young  adults,  characterized  by  a  tendency  to  spread 
^v  k<cal  infection,  and  prone  to  (asiNius  degeneration.'  A  scrofulous  in- 
ividaal,  so  called,  was  one  liable  to  the  (xx;urrence  of  chronic  inflammation 
(tissues  mentioned  above,  fri>m  the  sliglitest  exciting  cause,  the  pnxie* 
Bsarked  by  rapid  cell-proliferation,  with  defective  {wwer  of  organiza- 
The  term  "tubercular"  was  limited  to  the  gray  granulations  aD<l 
nodules  affecting  the  lungs,  viscera,  and  serous  mond)rane3.  Tin? 
diathesis,  it  was  admittetl,  was  often  inherited  from  tubenniluns 
.  mhI  was  accompanied  by  a  tendency  in  the  individual  so  affected  to 
I  p»y  tubercles  in  tiie  lungs  or  serous  membranes ;  but  a  strumous 
■^  not  necessarily  considered  tul)crcnious  in  the  theu-atx-eptfd 
I  of  the  term.  The  strumous  diathesis  was  looktd  upon  as  relaiwi 
klentical  with,  the  tubercular.  Such  were  the  commonly- 
held  reg-artling  the  relation  between  struma  and  scrofula, 
although  the  line  l)etwecn  them  was  getting  exceedingly 
xtv*  ■»<  until  the  last  few  years,  when  Koch  proved  that  the  two 
pUhoUigically  identical,  have  they  Ijeen  obliternte<l.  Th<y 
itious  of  a  chrouic  bacteritic  disease,  which  is  prodoenl 
)  contagion,  and  that  contagion  is  as}>eciflc  bacillus,  ami 
tory  product  rcsiilting  fmm  the  presence  of  the  Iwil- 
^vkich  it  has  beccjme  liKlged.'    Inoculation  of  the  so-caikd 


^     ,v;Am 


*Tt«*«*.  Manual  of  Surgery,  vol.  i.  p.  216. 
*  IftMsh.  DUeiues  of  the  Jointi,  p.  97. 
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I  Luxations  of  the  Acromial  End. — The  clavicle  may  be  displaced 

jom  the  acromion  cither  Mjiwanl  or  dowrnvai-d. 

I    Hamilton  reports  one  case  ut'  the  I'orrner  kiiid^  seen  hy  him  in  a  girl 

(Ur  weeks   old ;   it  was  congenital,  and    reduction  could   not  be  main- 

incd. 

A  curious  case  of  luxatinn  downward  is  quotetl  from  Mellc  hy  Mal- 
tigne.  It  was  that  of  a  si»klicr,  who  at  six  years  of  age  had  his  shoulder 
Wne  down  by  a  great  weight.  The  corresponding  humerus  waa  luxated 
ithe  same  time,  and  reniaiuc«l  so. 

Chase'  saw  a  csise  in   vviii<Ji  a  Uiy  agc<l  eight   fell,  striking  on  his 

bnlder,  and  forcing  the  clavicle  below  the  acromion.     Under  ether,  re- 

Iction  was  easily  effcctiHl  liy  drawing  the  shoulder  upward  and  backward. 

The  diagnf>sis  of  aeroinio-clsiviciilar  lu.xations  am  lianlly  present  great 

Bculty,  but  the  treatment  may.     Reduction  is  easily  accomplished  ;  but 

i  disp'racement  is  extremely  apt  to  recur.     iSupport  of  the  arm  and  hand 

minus  of  a  wcll-arrang»xl  sling  may  be  employctl,  and  ultimately  the 

nplete  restoration  of  function  is  (»rol)al»le. 

Luxations  of  Both  Ends. — Two  cases  are  upon  record  in  which  luxa- 

u  of  Uitii  ends  of  a  clavicle  occurrtHi  simultaneously. 

One,  rej)ort<'d   hy  North,'  was  that  of  a  Ixiy  siged  fourteen,  who  fell 

ikward ;  the  whole  bone  seemed  rotated  downward  and  forward  on  its 

ig  axis,  its  mid<lle  portion  liMiking  as  if  fallen  in.     Ketluction  was  easily 

xrtcd  by  pressure,  and  niiiintained  liy  means  of  a  "yoke"  s[)liut. 

The  other  case,  recordeil  by  Haynes,'  was  that  of  a  weakly  girl  aged 

rtoen,  who  was  reaehing  u|i  behind   lier  head,  when   (he  clavicle  gave 

r,  the  sternal  end  l>eing  luxatiKl  forwanl,  and  the  acromial  end  upward. 

iuetion  could  Ix-  readily  made,  but  the  deformity  rcappearwl. 

Luxation  of  the  STKRXfM  (the  mannbriimi  uimju  the  bofly  of  the 

•e)  is  recorded  hy  .\ncelet*  as  having  Ijceu  seen  by  him  in  a  boy  aged 

teen,  who  met  with  the  accident  while  exercising  upon  a  traix'zo.    There 

1  intense  pain  at  the  seat  of  injury,  aggravatctl  by  any  respiratory  cflTort ; 

the  upj)er  edge  "f  the  bodv  of  the  Iwme  was  distinctly  felt  as  a  trans- 

je  ridge.     Reduction   was  etlectcd  liv  strongly  bending  the  bodv  back- 

d. 

One  ca.'<e  of  congenital  luxation  of  the  xiphoid  or  ensiform  cartilage  is 
ted  by  Malgaigne  from  Scger;  an  almornial  degrt*  of  mobility  seems 
ave  been  the  chief  symptom,  and  a  spontaneous  cure  ensued. 
LrXATlOK.S  OF  THE  Rifw  have  iH'en  oliservcd  in  a  few  instances  in  early 
By  great  direct  violence  two  of  the  Ifiwer  ribs  were  driven  forward 
1  their  attachments  to  the  vertebne,  in  a  boy  aged  eleven,  seen  by 


>  Transactions  nf  the  Mfdicnl  Society  of  the  State  of  New  York,  1879. 

»•  New  York  Mediciil  Record,  April  16,  1866. 
»  British  Medical  .loumnl,  .Innuary  27,  1872. 
*  Gazette  de»  HOpitiiux,  Juno  4,  1803. 


DISLOCATIONS. 


1105 


ported'  a  subooracoid  luxation  iu  a  girl  two  and  a  half  years  old,  who 
id  been  swung  round  by  tlio  artn. 

,  A  case  of  sjiontaiK-oiis  bixatiuii  of  tlic>  hiinuTUs  is  mentioned  i)y  Keen' 
loccurring  in  a  badly-uuurisliLtl  child  aged  two;  it  was  easily  i-e<lneed, 
H  did  not  recur;  but  tlic  bone  suljseqiicutly  became  ncerotic  Another, 
jil  girl  aged  twelve,  afk-r  a  fever,  i.s  reeordcKl  l>y  Sir  A.  CtHj]wr. 
I  Hamilton  tivatetJ  a  girl  of  fourteen  who  hud  iier  humerus  dislocated 
p  the  axilla  by  a  fall  ou  the  sidewalk.  Stimson'  merely  mentions  as  the 
jBC  of  a  subspinous  dislocation  "the  thnnviug  of  a  stone,  by  a  boy  ton 
Irs  old."  Another  iustauw  of  this  (in  children)  rare  displaceincut  has 
ID  reported  by  Chambers,'  in  a  boy  aged  four  years.  The  mechanism  of 
pnjtluetion  was  not  known,  but  the  position  of  the  head  of  (he  bone  was 
|i"ly  made  out,  and  the  arm  was  shortened  by  an  inch,  lluduction  was 
Cted  by  extension  and  manipulation. 

lA  case  of  compound  luxation  has  bren  n^portcd  by  Scott  ;*  it  occurred 
y  bo}'  aged  fourteen,  who  was  thrown  from  a  horse  and  draggwl.  The 
i  of  the  humenis  lay  exposed  on  the  front  of  the  jxM'toralis  major  nius- 

Reduetion  was  effected,  and  the  Iwy  recovered  with  a  useful  arm. 
Bo  far  as  can  lx>  judged  from  the  snuUl  numlKr  of  reci>rdcd  ca.ses,  it  would 
9  that  tlie  luxation  of  the  humerus  forward  is  in  children  the  most  fre- 
at  form  ;  but  the  great  laxity  of  the  capsule  in  them  nuist  \>c  borne  in 
d  ;  and  my  own  Iwlief  is  tliat  the  head  of  the  humerus  esca{)es  first  into 
axilla,  and  then  is  drawn  tip  un<Ier  or  in  front  of  the  corac<)i<l  process, 
three  cases  only — Stimson's,  ChamWrs's,  and  one  of  R.  W.  Smith's, 
as  the  lu-ad  notccl  as  dis|>laeed  backwanl. 

The  congenital  luxations  of  the  shoulder  woidd  appear  to  have  been 

led  as  "something  wrong"  by  the  parents,  and  recognized  by  the  sur- 

from  deformity  and  limitation  of  motion.     In  traumatic  cases  there  is 

,  with  more  or  less  com|)!cte  loss  of  use  of  the  arm,  and  deformity. 

)ugas'8  test  may  \)C  of  much  use  iu  these  cases;    it  consists  in  ])lacing 

Ibow  at  the  side,  and  trying  to  carry  the  hand  over  to  the  sound  shoulder, 

h  cannot  Ix;  done  if  the  head  of  the  humerus  is  dis]ilaced.     I  am  not 

however,  that  in  children  the  laxity  of  the  ligaments  may  not  simie- 

I  be  such  as  to  lessen  the  value  of  this  sign  in  them. 

UHlnctiim   is  usually  cflW'twl  without  diffii'ulty,  by  manipulation  ahmc, 

ung  children.     Anaesthesia  is  not  nce<lfHL     After  the  age  of  eight  or 

ears  there  may  be  more  resistance  encountered,  and  it  may  be  necessary 

re  ether  and  to  make  extension  witli  the  knee  or  the  heel  in  the  axilla. 

he  after-treatment  consists  in  keeping  the  limb  at  |)erfect  rest,  which  is 

iceomplished  by  binding  it  to  the  side  for  a  few  days,  after  which  the 

and  forearm  may  l>e  simply  supfwrted  in  a  sling. 

Imerican  Joumnl  nf  the  Medical  Sficnctt',  October,  1870. 

Toner  Lecturp  for  187S,  on  thi."  Surgical  Complications  and  Scquelic  of  Fevew. 

)p.  cit,  p.  241.  *  College  and  Clinical  Record,  September,  1889. 

.ancet,  March  4,  1834. 
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FRACTURES   AND    DISIX)CATIOXS. 


LrxATiONS  OF  THE  Elbow,  like  frartures  of  the  lower  part  of  the 
hunienis,  arc  vltv  common  in  tliikiren.  One  reasjti  of  this  is  the  great 
slm-kness  of  the  ligaments  in  tliom ;  prolwhly  everj*  one  has  noticed  the 
groat  de{i;rcx;  of  extfiision  and  flexion  of  this  joint  whieli  tliey  potsefls,  as 
oomjjared  with  that  jKissihle  to  adults.  Ttien,  again,  the  joint  is  a  complex 
one,  and  the  l)one8  entering  into  its  formation  are  in  early  life  smooth  uud 
roundwl,  aecjuiring  their  strung  featnre.s  only  with  their  full  development. 

Either  one  or  both  Iwnrs  of  the  forefirm  may  be  disloeattxl  upon  the 
humerus;  in  the  former  case  the  relation  lx!twe<»n  the  radius  and  uln."»  must, 
of  course,  be  also  ehange<l.  Eax'^h  of  the  various  displa<'ements  which  are 
included  under  these  general  terms  has  its  special  mechanism.  I  believe, 
however,  that  in  nearly  .all  ca-K^  not  only  is  there  a  stretching  of  the  liga- 
ments, but  a  twist  is  also  impressed  njma  the  part,  so  that  the  articular 
surfaces  slide,  as  it  were,  around  one  annflier. 

Luxation  of  both  bones  backward  is  by  far  the  most  ftrqaent  of 
these  injuries.  In  Kronlein's  tnl)lcs,  cpioted  by  Stimson,'  out  of  nint^- 
four  ensi-s  of  this  kind,  twenty-two  wert^  in  children  l)etween  one  and  ten 
years  of  age,  and  forty-four  l)etween  eleven  and  twenty.  Haniilti>n  states 
that  out  of  seventy -two  eases  colleete<l  by  him  twenty-nine  were  under  four- 
teen years  of  age ;  and  S|H'aks  hero,  but  nowhere  else,  of  one  of  them  who 
was  only  four.  I  have  myself  never  seen  such  an  injurj*  in  a  child  Icsj 
than  six  years  old,  nor  do  I  know  of  any  re{K)rt  of  one  except  this  mcrf 
mention. 

It  has  occurred  to  me  to  see  two  eases  of  this  kind  in  one  family  :  a  Imv 
aged  six,  in  1878,  and  his  brother  agwl  ten,  in  1887  ;  in  each  instance  the 
cause  was  a  fall  on  the  baud,  and  reduction  was  easily  effected. 

For  the  most  part,  the  symptoms  of  luxation  backward  are  distinctive - 
the  forearm  is  helples"*,  slightly  flexwl,  usually  more  or  less  defidixllv  pn^* — 
natetl ;  the  antero-posterior  diameter  of  tlie  elbow  is  greater  than  normal     % 
the  olecranon  is  felt  and  seen  jirojecting  behind  the  condyles  of  the  htmu-ru  =:'•'' 
and  the  finger  can  be  pressc<l  into  a  gap  alxivc  it ;  the  rounded  entl  of  t\w     -* 
ra<lius  is  below  the  externa!  ovindyle ;  jxiasive  motion,  flexion  especially—^? 
is  liniitctl,  and  the  distance  from  the  Ix-nd  of  the  ellx)w  to  the  wrist  i     "* 
sliortened.     Under  such  circumstances,  it  would  seem  as  if  mistake  wei 
iuijMissible;  but  swelling  comes  on  verj'  rapidly,  and  may  so  mask  the  pai 
a«  to  jHTvent  the  detection  of  the  injur}'.     Moreover,  there  may  be, 
with  the  luxation,  A-aeturc  of  one  or  Iwth  condyles  of  the  humerus, 
the  eoronoid  process  of  the  ulna.     In  1877  I  saw  a  Ixiy  about  fourtoen  yea 
old,  with  a  backward  luxation  of  the  elbow,  the  radius  and  alaa  bcin; 
widely  separated.     \o  fracture  could  Ite  detected  ;  reduction  was  ««8y  by 
extension.    The  aecouut  he  gave  was  not  clear,  and  I  am  at  a  loss  to  acooutit^f 
for  the  condition.  ■ 

Now,  it  is  of  great  Inijwrtance  to  determine  not  only  the  fact  of  the  dis — 
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tlflcement  of  the  bones,  but  also  the  question  whether  or  not  there  is  frac- 
tte;  and  hence  in  any  case  of  doubt  the  child  should  be  etheriKcd,  and  a 
lost  careful  investigation  made.  Occsisionally  reduction  is  at  once  and 
iBily  effected,  with  complete  rcstoratitm  of  the  normal  form  of  the  joint,  as 
ell  as  of  its  mobility.  But  the  t^hild  may  be  frightened  and  resist ;  there 
*v  be  so  much  swelling  a.s  to  e»l)sctire  the  fwrts  ;  above  all,  there  may  be  a 
Upicion  of  fracture  ad  well  as  luxatiun,  in  which  case  the  prognosis  and 
le  treatment  would  be  materially  influenced.  Cases  are  upon  record  in 
hich,  even  in  expert  luuids,  the  suppo^-d  itHhiction  had  not  really  lxK>n 
lojmplishcd.  The  rule  should,  therefore,  be  absolute,  that  in  any  case  of 
ther  doubt  or  difficulty  antesthesia  is  to  be  induced.  Sometimes,  ev€ai 
ith  every  advantage,  it  is  impossible  to  determine  the  exact  scat  of  frac- 
Ire ;  and  in  any  such  case  a  jirudcut  surgeon  will  be  very  guanU>d  in  his 
{Dgnosis. 

As  to  the  method  of  making  the  reduction,  we  should  be  guided  by 
Bchaniiral  principles.  The  coronoid  process  must  be  disengaged  from  be- 
ad the  luwcr  cud  of  the  humerus;  and  in  order  to  do  this  the  forearm 
ould  be  still  further  extendwl  on  the  arm,  with  slight  tniction  on  the 
nd.'  I  have  never  seen  a  csisc  in  a  child  in  which  this  manceuvre  was 
t  sufficient,  tlie  bones  instantly  slipping  into  place,  unless  there  was  also 
icture. 

Si)cnc^r'  has  reported  the  Kf^c  of  a  boy  aged  ten,  with  Inxntion  Imck- 
Btl  of  both  bones  of  tlie  foi-ctirm,  in  which  three  attemjits  at  rttluction 
led  ;  an  incision  was  made,  and  the  olecranon  removed,  when  a  tight  baud 
s  found  across  the  back  of  the  humerus;  this  was  slackened  aiiff  sli[)|H'd 
er  the  end  of  the  lione,  after  which  the  reduction  was  effected,  and  a  good 
ult  was  ultimately  obtained. 

Of  course,  when  the  dislocation  is  of  long  standing,  it  is  a  different 
tter.  Hamilton  mentions  a  boy  of  twelve  wliose  elbow  had  been  out  six 
eks  and  could  uot  Ix-  rcducwl.  In  another  case,  that  of  a  lM>y  ag«l  seven, 
luxation  datiug  back  nine  weeks,  the  arm  licing  nearly  straight,  flexion 
5  made,  and  the  olwranou  gave  way.  In  still  another  old  cn-^e,  the  triceps 
i  dividetl  and  reduction  then  made  by  flexion.  Although  in  these  last 
»  cases  the  bones  were  restored  to  iwisition,  the  ultimate  results  wci't  not 
»grther  satisfactory  as  regards  motion.  Beck  ^  has  rcp<irt<>d  a  curious 
?  in  which  a  boy  agod  seven  had  a  liackwanl  luxation  of  the  Icll  eU)ow, 
ich  had  existed  seven  months  ;  while  at  play  he  had  a  fall,  by  which  the 
esioDS  were  broken  up,  and  reduction  was  then  effected  without  difficulty. 


'  Some  turgeonK,  and  notnbly  Sir  A.  Conper,  hnve  advised  a  different  method,  thinking 

liter  tn  flex  the  elbow,  and  to  draw  the  hand  forward  with  the  limb  in  this  position. 

sdvantiiges  of  the  plan  mentioned  in  the  text  are  so  much  greater,  lioth  in  theory  and 

ractice,  that  I  think  it  should  always  be  employed,  and  therefore  have  nlluwed  it  to 

1  alone. 

•  Lancet,  November  16,  1889. 

'  New  York  Journal  of  Medicine,  May,  1867. 
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at  togetlier,  the  ligaments  are  stretched,  and  the  ulna  comes  away  i'wm 

lie  tnx'hlea ;  as  it  goes  back,  tlie  natural  relation  fails  to  be  restorc^l,  gtnier- 

illy  because  the  eoronoid  proecss  siij>s  behind  the  humerus,  but  sonietimes 

>ecau9e  the  ulna  goes  to  the  inner  side  or  to  the  outer  side  of  tlie  trochlea. 

fiamilton  mentions  the  osise  of  a  boy  aged  eight  in  whom  the  radius  and 

ilna  were  displaced  outward  and  upward  (baekwaitl) ;  firm  prcsisiire  being 

nade  ujx)n  the  radius  from  the  outside,  "  the  bones  assunicil  suddeuly  the 

tosition  of  a  backwanl  and  u|)ward  disloeation,  from  which  position  they 

lere  readily  reduced  to  tiieir  original  sockets  by  simple  extension." 

■    Complete  luxation  here  is  when  the  articular  surfaces  of  the  radius  and 

Ina  are  both  wholly  sejMirated  from  that  of  the  humerus.     I  know  of 

rartx'ly  any  instances  of  this  kind   in  children,  except   in   the  kickward 

irection.     Cliapd's  case  (forwanlj,  and  some  of  the  divergent  disloditions, 

^,  for  e.xample,  when  the  radius  slips  out  for\vard  and  the  ulna  goes  back- 

ard,  are  i-ompletf ;  but  for  the  most  part  there  is  some  contact  Ix'twecn 

te  articular  surfaces.     I  liave  never  seen  an  instance  in  which  there  was  a 

knplete  separation  of  both  bones  from  the  humerus,  either  outward  or 

wanl,  in  a  child,  but  have  sevend  times  treated  Ixiekwanl  hi.\ations  in 

bich  the  bones  ha<l  suffered  outwanl  displacement  also. 

Varick '  has  rcjH)rted  tlie  ease  of  a  boy  aged  nine  who  fell  from  a 

jgon  on  his  baek,  with  his  elbow  flexed,  and  sustained  a  complete  out- 

Ird  luxation.     Reduction  was  effected  by  moderate  extension,  with  lateral 

•Psnre,  ether  having  Ix^n  given  ;  and  perfect  recovery  ensutil.     Prewitt,* 

the  case  of  a  girl  aged  five,  who  by  a  fall  from  a  swing  five  weeks  before 

1  luxated  the  ellxtw  inwai"d,  found  reduction  irajKJSsible. 

A  very  remarkable  ciise  is  rpiotetl  by  Malgaigue  from  Chapel :  a  boy 

d  fifteen  struck  his  arm  roughly  again.st  a  wall,  and  forced  the  whole 

earm  outwanl  and  (nrwai-d,  so  that  the  epicondyle  was  Ix'hind  tlie  ulna. 

Juction  was  eff'ceted  at  the  second  attempt,  by  extension  and  pressing  the 

les  into  place. 

Sir  A.  Cooper'  mentions  the  rase  of  a  hiiy  agc<l  eight  who  by  a  fall  oij 
hand  sustained  a  luxation  of  botli  Ixmes  inward.  The  injury  was  sup- 
xl  to  be  a  fra<'turc,  and  was  treatetl  accordingly.  A  month  later,  on  the 
oval  of  the  splints,  the  sigmoid  cavity  of  the  ulna  was  found  a|)plied 
ie  epifrrK'hlca  ;  flexion  was  limitwl  to  ninety  dcgrtH's,  extension  to  one 
dretl  iuul  foi-ty-fivc  degrees;  thciv  was  wry  little  voluntary  motion, 
pronation  and  supiimtiou  could  be  made  passively. 
Dr.  A.  F.  Stifel,  of  Wheeling,  West  Vii-ginia,  has  rejiortcil  ti>  the 
!riean  Mctlical  As.sociation  a  ca.se  of  incomplete  luxation  iuwaitl  of  the 
w,  in  a  girl  aged  three  and  a  half  years ;  the  swelling  was  so  great  as 
revent  a  correcrt  diagnosis  for  several  days;  reduction  was  repeatc>dly 


'  New  York  Medienl  Record,  November  1,  1867. 

*  St.  Louis  Courier  of  Medicine,  Jununry,  1879. 

•  Op.  oit.,  p.  4C6. 
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coadition  is  the  same  as  that  of  similar  disease  more  distant  from  the  joint 
After  the  articulatiou  has  become  involved  another  element  is  adiliil, 
although  the  loixil  managemcut  of  the  joint-trouble  is  the  same  as  that  of 
the  boae-Iesion.  Disease  beginning  in  the  synovial  membrane  calls  for  the 
Bsrae  management  as  disease  Ix-ginning  in  the  bone.  Thus  the  treatment  of  fl 
joitit-diseascs  may  be  considered  colliH-tively,  and  our  main  dependence  must 
be  placed  npon  afibrding  totheat!eet(?<l  articulation  absolute  res^t.  But  (xm- 
eideration  of  the  general  treatment  of  joint^atfection  would  be  very  incim)-  ] 
piete  widioat  a  clear  understanding  of  the  moohanism  and  theni(Mnit>e  lue] 
of  estensioo  in  the  managomcnt  of  acute  and  chronic  joint-diseases. 

Spasm  is  one  of  the  most  constant  and  (tainful  symptoms  of  inflamma- 
tioa  of  the  larger  joints.  esiXYMully  when  the  bones  are  involved  :  it  is  llie  j 
caose  of  the  painful  startiugs  so  common  during  the  course  of  the  disean- ; 
it  disturfae  the  rest  of  the  ]>atient,  and  is  no  small  factor  in  keeping  up  and 
a;CgT:i%'aliag  the  local  trouble.  Although  it  is  universally  admitted  thai 
teet  is  an  absolnte  necessity,  yet,  from  the  want  of  a  dear  understanding  of 
what  is  mnnt  by  rest,  the  method  of  obtaining  it  is  ot^cn  vcn>'  imiicrfectly 
carried  out 

Mr.  Maish,  in  a  chapter  "On  the  prejudicial  effects  of  intra-articukr  I 
pCfCsm^  aud  on  the  danger  of  producing  it  by  surgical  appliauct*/'  in  his 
HXtrk  on  *'  Diseases  of  the  Joints,"  has  so  clearly  spoken  upon  this  subject 
that  I  cannot  do  better  than  make  very  fnx?  use  of  tiiis  chapter.     He  says, 
"All  nill  acT'ejit  the  general  projwsition  that  rest  is  essential  in  treatment 
of  inflammatory  disease  of  the  joints ;  yet  there  arc  some  points  which 
iwjuire  to  l>e  insisteil  u{x>n  in  or»ler  that  the  principle  may  be  ade*|uately  ^ 
csirrit<«l  otit.     There  is  pn^sent  in  all  cases  reflex  contraction  of  the  siir-  " 
iVHiiHling  muscles.     In  the  majority,  however,  it  is  only  slight,  and  suffi- 
ricnt  nien-ly  to  Kxnire  mt)re  or  less  fixation  and  protet-tion  of  the  atlccted  i 
joint.     Neither  in  the  shoulder,  wrist,  eJbow,  nor  ankle  does  it  Ixvome  ex-j 
ocssi\T,  »>  as  to  lca<l  to  either  deformity  or  exc^sive  pain.     All  the  joints] 
xrhm  first  attaoke<l  are  placed  in  their  respective  positions  of  greatest  ease,! 
Ami  their  p^>sitions  are  maintained  undisturbed  by  muscular  spasm  thnnich  | 
even  long  periixls  of  active  disease.     In  disease  of  tho  slmuldcr  tiic  arra 
remains  at  the  side ;  the  elbow  is  kept  at  an  angle  of  alH)ut  one  hundred] 
ntid  twenty  degrei-s;  the  wrist  is  slightly  dropped;  the  ankle  is  fixed  in  al 
|Misition  of  sliglit  e<]uinus.     Both  the  hip  aud  knee,  however,  offer  a  strongj 
contrast  to  all  these  iastances.     They  are  liable  to  the  influence  of  c-onstant, 
nod  often  violent,  sjwsm  in  tlie  surrounding  muscles,  which  fre<|ucntly  Icadi 
to  severe  suffering  aud  to  irremediable  deformity.     To  secure  rest  to  a  dis-| 
enstxl  joint,  all  its  component  structures  must  be  taken  into  account,  an 
the  different  sources  of  disturbances  must  be  kept   in  \-iew.     The  synovial 
membrane  must  not  only  ho  defendctl  from  mechanical  disturbances 
movements  of  the  joint,  which  have  the  effect  of  dragging  upon  and  con 
pressing  its  swollen  processes  and  fringes ;  it  must  also  be  relieved,  as  far  ; 
possible,  of  its  function  of  secreting  synovia ;  while  if  it  becoroos  distendedl 
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Iter  irreducible ;  the  humi'nil  roudyles  were  veiy  small,  and  there  were 
•jdenoes  of  defective  dt-veknuueiit  of  the  nervous  system.  Kraekowizer' 
csurded  u  case  iu  which  such  a  luxatiuu  was  ascribed  to  tlie  o]M?ratit}n  of 
rning  in  delivery.  Danyaii '  nieutions  the  case  of  a  girl  aged  three  whose 
ind  had  beeu  pulk-d  upuii  in  8ii|)iiiation  ;  the  radius  vva-s  disiiilabed  forwartl, 
d  could  not  l>e  reduced.  He  qiiutt>s  Loir  a.s  having  met  with  the  lesion 
both  sides  iu  the  dead  subject;  the  beads  of  the  bones  were  much  lessened 
volume. 

This  luxation  has  been  j)erha}>s  oftenest  caused  by  careless  traction  on 
9  forearm,  in  very  young  cliildren.  Collier  ^  was,  I  boJieve,  the  first  to 
>ort  a  case  so  prodnoed,  in  a  child  two  years  and  a  half  old,  whose  mother 
led  it  by  its  wrista.  The  It-^iou  was  thoroughly  welt  described  by  Goy- 
jd,*  who  assiguod  this  cause  for  it.  Sir  A.  Cooper  thinks  it  is  produced 
falls  on  the  hand,  aud  cites  au  instance  in  [wint,  iu  a  boy  seven  years  oM.* 
imiltou  saw  it  in  a  girl  agctl  four,  who  had  fallen  from  a  swing  and  held 
by  her  hands.  The  subluxation,  or  iuconiplutc  form,  ia  which  the  hi-sid 
tlie  radius  does  not  wholly  leave  the  condyle,  has  been  recently  describc<l 
1  discussed  as  a  new  thing  by  several  writers.*  Perhaps  this  is  the  lesion 
mlly  cause<l  iu  children  under  five  years  of  age  by  tractiou  on  the  hand; 
t  the  complete  displacement  may  also  occur  in  them,  as  well  as  in  older 
Idren,  The  symjitouis  of  cither  are  ]>aiu  in  the  elbow  ;  the  forearm 
cod  to  a  right  angle  with  tlie  arm,  and  more  or  lc«s  tvnipletely  prouatcd ; 
eive  motion  limited,  and  the  attempt  at  it  jNiiuful;  and  the  head  of  the 
'ins  felt  in  its  abnormal  situation. 

Reduction,  according  to  some,  is  very  easily  efifecteil  by  supinating  the 
id,  and  pushing  the  head  of  the  radius  iuto  its  projXT  position.  But  we 
'e  the  testimony  of  Hamilton,  Sir  A.  CiwptT,  and  Malgaigne,  that  the 
laccmeut  is  not  always  possible,  Dauyau's  case,  liefore  quotwl,  was  of 
\  character ;  and  many  other  such  iustam.vs  arc  on  i-ccoril.  Sometimes 
re  is  a  marked  tendency  to  recurrence  of  the  displacement. 
It  may  Imj  mentioned  here  tlmt  ttiis  Inxafiim  is  apt  to  be  accompanied 
h  dislotlgcment  of  the  uhtu  Iwckward  ;  and  sumctinies,  as  in  three  ciisea 
irdcd  by  Hamilton,  the  latter  bone  ia  broken  instead,  as  if  the  foive 
rted  would  have  tauswl  luxation  but  for  the  giving  way  of  the  bone. 
h  a  view  is  ntore  [dausible  iu  Hamilton's  cases,  where  the  fracture  was 
iie  upjier  third,  lliau  in  one  observed  by  Stim.son,^  where  the  fracture 
1  at  the  middle  of  the  ulna.     Such  associated  injury  does  not  appear  to 


'  New  York  Jnurniil  of  Modicinc,  Murch,  1857. 

•  Archives  G6tii5r«lt«>,  April.  18-11. 

•  London  Mtnlic-al  Ob/.cMc  Sf-plombpr  10,  1888. 
•Ouette  MMiejile,  Fubruiin-  28,  1887. 

•  OUlncatinns  «iul  Fnirtiin's,  p.  455. 

■Lindi'man,  British  Mcdicnl  Jnurnnl,  M»rrh  18,  1882,  nhn  I>p<>mher  6,  1885,  and 
ch  6,  1880 ;  SriMlilmi,  il.ij.,  .April  8,  188L' ;  .lainc-s,  ibid.,  .Innnary  2,  188(5 ;  J.  Hutchin- 
Jr.,  ibid.,  same  daUt ;  Ciuhins,  Boston  Medical  aud  Surgical  Juuraal,  January  28,  1886. 
'  Treatise  on  Dialocatioiu,  pp.  84(M1. 
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gratliiully  sliades  off  into  Uie  healthy  bone.     In  sume  examples,  if  \ 
dopusiU  are  not  of  recent  formation,  the  mass  will  be  surruundtd  witli  i1 
shell  of  sclerosed  bone,  due  to  the  osteitis  that  has  taken  place  arouml  it. 
When  first  visible,  a  solitary  tubercle  apjxars  as  a  senii-trau.si>arent  circular 
spot,  with  an  opaque  ceutif,  fjiiito  bl<xxllc.s.s,  and  often  with  a  sottifwliat] 
irregular  boixler,  the  surrounding  boue-mednlla  being  of  a  decp-re»l  wilor. 
The  juDCtioa  of  several  isolated  tubercles  forms  a  mass  of  graniilatina 
having  a  grayish,  granular,  semi-tnin.«parent  a-*pect,  or,  if  the  disease  is  nf 
long  standing,  the  patoii  presents  a  detiidedly  caseous  appearance.     At  tiic , 
peripiiery  of  such  masa's  tlie  medulla  is  observed  to  contain  no  fat-tvikj 
its  l)Iood-vessels  arc  dilated,  and  no  longer  have  connective  tissue  arniuui] 
them.'     When  tubercular  granulations  develop  in  Ixine,  they  produce  iil>-| 
literation  of  the  existing  blood-vessels,  and  this  leads  to  caseous  dcgenrri-1 
tjou.     These  slowly-progressing  caseous  patches  are  often  preceded  \re 
chronic  osteitis,  and  terminate  in  sn]ipuration,  with  suftening  and  dcstnio 
tion  of  the  proj>er  bone  tissues,  and  finally  in  jierfoi-aliou  of  the  boue.    Ii 
other  examples — those  in  which  the  bone  has  become  infiltrated  with  tuber*] 
cle — there  is  no  limiting  infliunntutorv  exudation:  the  whole  lK»ny  t:*u 
is  softcncil   and  filled  with   tlie  pn.xlucts  of  inflammatiou, — namely,  jm%| 
broken-down  osseous  tissue,  and  tubercular  matter ;  the  bone  is  siKtngy  ajidl 
dark-colore<l  and  can  easily  be  crushcil  under  tiie  fingers.     If  the  tubcn-1 
takes  on  a  cicatrizing  process,  the  parasite  is  in  time  destroye«l,  and  iIm 
remains  of  the  dejiosit  are  represented  by  a  mass  of  fibrous  tissue.     In  ci 
cising  joints  we  often  meet  with   irregular-shapc«l  sj>aoes  in  the  lione  fillidj 
with  firm  connective  tissue :  tiiese  are  the  remains  of  tubercular  dcpwli 
whicii  have  undergone  the  cicatrizing  pro<-'es3.     In  ca.ses  where  the  dc|x«iit| 
altiioiigli  at  first  wtnfincd  witfiin  narrow  limits,  has  liquefied  and  eithe 
broken  through  or  infected  the  limiting  zone  of  inflammatory  exudatioi 
the  bone  may  become  iuf«'tcil,  and  general  tulx-rcnlar  infiltration  of  tlia 
cancellous  tissue  may  follow,  as  in  the  first-mentioned  variety.     Often  tin 
dej)osit  breaks  down   and   forms  a  cavity  in   the  bone  of  greater  ttr  \i-i 
size;  this  may  cither  become  a  caseous  mass  or  discharge  iu  the  dir»-ctioa 
of  tlie  least  resistance,  and  this,  too,  is  often  into  the  joint-cavity.     In  id 
slow  progress  towards  the  joint  the  Ixanc  is  dcstroycil  and  the  cavity  liccoma 
enlargetl,  containing    broken-down    tubercular  matter,  bony  detritus,  au 
frequently  sequestra  of  varying  size;  finally  the  articular  lamella  of  Um 
is  rtached  and  the  joint  involved.     Sometimes  these  tuWrcidar  ali«c»"* 
have  a  different  history ;  they  make  their  way  to  the  surface  of  the  Iwn 
entirely  outside  of  the  joint-cavity,  iwrforatc  the  comp.ict  tissue,  form 
lections  of  matter  in  the  surrounding  sofl  parts,  and  finally  ojKni  throng 
the  skin  ;  we  then  have  a  sinus  leading  to  a  cavity  in  the  articular  end  i 
tiie  bone,  of\cn  containing  a  sequestrum.    Even  when  they  fullow  tiii.*  cour 
the  joint,  in  many  cases,  does  not  escape,  for  the  diseajsc  may  also  trav 
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luneral  condyle,  and  reduction  effected  by  simply  pushing  it  bat^k  into 
lace.  Sunietinics  fliis  h:us  l>een  fniiiid  iinpfissil)l(>,  tlie  annular  lij^ment 
muipling  np,  and  iailiiig  to  receive  tlic  head  of  the  bone;  and  the  disloca- 

rhas  in  some  instances  recnrrt>d  very  olwtinately. 
Luxation  of  the  tdna  alone,  bacliwanl,  liai?  Ik^'h  observed  in  one  case 
f  Von  Pitha,'  a  little  girl  aged  six  having  the  extendwl  arm  forcibly 
•xe<l  at  the  elbow.  This  joint  wa.s  twisted  fttward  the  ulnar  siile,  and  the 
■ominentre  of  the  olecranon  behind  and  the  tnichlea  in  front  eould  be  easily 
atleout;  the  radial  head  was  in  jilacc  ;  flexion  gave  great  pain.  liwlue- 
)n  was  eft'wtcd  bv  slightly  increasing  the  extension  nntil  tiie  eoronoid 
iDeess  slipjKxl  over  the  trochlea. 

!  Before  leaving  this  snbj<>ct  I  feel  constraine<l  to  mention  again  the  diffi- 

Ities  which  iM'set  the  surgciin  in  dealing  with  injuries  about   the  elbow. 

le  varions  Inxations  which  have  now  been  discussed  are  not  easy  to  reeog- 

le  in  jiractice,  even  in  thin  subjects,  and  when  inicotn plicated.     Kvcn  in 

iBected  sijeciniens  it  may  be  hard  to  determine  the  exact  charaL-ter  of 

t  lesions.     U[>on  the  occurrence  of  injury,  swelling  usually  comes  on 

kh  great  rapidity,  and  masks  everything.     Frac-ture  may  lie  i>resent,  and 

i  crepitus  and  mobility  due  to  it  may  misleatl  the  surgeon.     Hence  the 

Host  care  should  l>e  taken  in  examining  every  ease,  antcsthc>sia  being 

lost  always  requisite;  a  gnartUtl  diagnosis  and  prognosis  only  will  be 

en   by  a  prudent  surgeon  ;  and  it  Ijehooves  ns  to  be  charitable  to  the 

lost  in  judging  of  ihe  results  of  the  practice  of  others. 

Luxations  of  the  Wrist,  formerly  described  by  surgical  writers  as 

mnimon  occurrcuce,  ai^e  now  known  to  be  extremely  mrc  ;  the  cases  sup- 

ed  to  have  been  of  this  ehanu'ter  ha\'!ug  ju'objibly  been  fractures  close 

he  joint.     A  number  of  tlie  instances  which  have  been  placed  on  record 

ojien  to  much  doubt,  as,  fur  exnuiple,  that  of  Haydon,  published  by  Sir 

Cooper,'  in  which  a  W>y  agcnl  thirteen,  thrown  from  a  horse,  is  said  to 

e  had  one  wrist  luxatwl  backward  and  the  ctther  forward.     Here  there 

probably  a  double  fracture.     I  shall  mention  only  a  few  cases  which 

1  to  be  unijuestionable. 

In  one  instance'  a  Imjv  aged  nine  fell  from  a  tn-e  a  distance  of  over 
iy  feet ;  the  left  wrist  was  dislocated  backwanl,  and  was  easily  reduced 
xtension  and  pressure,  "the  patient  immediately  rt^aiuing  the  use  of 
loint."  Roland  *  saw  a  Iwty  about  twelve  years  of  age  who  by  a  fall  had 
arpns  displaced  forward  (on  the  jMilraar  surface  of  the  radius  and  ulna); 
land  was  lixed  at  nearly  a  riglit  angle  with  the  forearm,  aud  the  fingers 
!  strongly  flexed.  During  the  administration  of  ether  tfie  bones  sli|)jied 
place.     Aitken*  re|Jort8  the  case  of  a  boy  of  sixteen  who  sustained  a 


'  Pitha  and  Billroth,  Deutsche  Chinirgie,  Lieferung  63  b,  p.  81. 

•  0|).  cMt. ,  p.  485. 

•  Ih-spitnl  Kc'txirt,  Lancet,  Juiii;  12,  1841. 

•  Philaaplphia  Mi-dii-nl  Timos,  June  7,  1879. 


»  Lancet,  Juno  11,  1887. 
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foratocl,  and  abscx'sses  have  appeared  ia  the  soft  parts.    Before  these  nb 
liave  taken  place,  and  previous  to  the  jierforatioa  of  the  cartilage,  the  Joint 
often  becomes  distended  with  fluid,  due  to  tlie  extension  of  the  iiiHuuima- 
tion  by  contiguity  of  tissue.     These  attacks  of  synovitis  are  often  of  Bhort  | 
duration  at  fiii*t,  cijiuing  on  after  »t)me  injury  or  too  much  exercise;  after » 
few  days'  rest  tiiey  pass  off,  only  to  be  reiioiited,  however,  on  the  rejx-titioaflf 
the  ejcciting  cause.    Soon  the  joint-swelling  will  come  on  ujK>n  less  provnra- 1 
tiou,  and  the  distention  will  Ix;  slower  in  disappearing,  until  Hnally  th«| 
effusion  will  pei"sist  and  the  joint  continue  enlargetl.     In  thi'so  ea«es  tli(j 
contents  of  the  joint  may  slowly  bectjme  purulent,  so  that  when  the  tulwr-J 
cular  abscess  opens  into  the  joint  no  further  increase  of  the  syrapumal 
takes  plaoe.    Tulx-reular  depa^it  may  take  i)laee  in  the  synovial  memhraiie 
as  well  as  in  the  bone,  and  the  two  pro<'esses  go  on  together. 

Necro«c<l  pieces  of  lx>ue  of  varying  size  are  fi-equently  met  with  in  ooo 
neetion  witli  bouo-tulxrculosis  ;  they  often  preserve  some  point  of  attw' 
ment  to  (he  bone;  they  are  frequently  of  a  weilge  shape,  with  the  lii 
direc-t<>d  to  the  neighboring  joint,  while  the  apex  looks  towards  the  inwliil 
lary  cavity.  Jietwecn  the  seqnestnnn  and  tlie  healthy  bone  iininetliafeljf 
surrrjiniding  it  there  is  a  layer  of  firm  luborcular  granidation  which  join 
it  to  the  bone,  the  latter  being  frequently  diseased.' 

A  goo<^l  result  has  Ix-eu  obtained  in  all  varieties  of  tnliercular  disea* 
the  ends  of  the  l>ones  except  the  infdtrating  variety.  It  is  prcjduccil  oiiW 
at\er  tlie  destruetion  of  the  part  involved,  by  the  discharge  of  the  alHH.x 
through  a  sinus,  if  the  dejxoit  has  marked  necrotic  changes,  and  later 
the  formation  of  cicatricial  tissue.  The  firmer  the  granulation  and  tlu 
fewer  the  tuln'reles,  the  more  likely  is  it  to  Ix-i-ome  replaced  by  firm  fibnuM 
tissue  ;  the  greater  the  softening,  the  more  liability  is  there  to  suppurati( 
and  the  more  protracted  is  the  course  of  the  disease. 


TUBERCULOSIS   OF  THE  SYNOVIAL   MEMBRANE. 


uratioH 


Ttiberenlosis  of  the  synovial  membrane  is  a  frequent  disease  in  ehilil- 
hood.  Formerly  it  went  under  the  names  of  j>ulpy  degeneration,  whiti 
swelling,  and  timior  albiis  ;  more  recent  pathological  ix'seareh  has  deniot 
8trat«l  that  it  is  a  tuberenlar  disease  of  the  synovial  membrane. 

The  earliest  manifestation  patholngirally  of  tul)ereular  disease  of  tl 
synovial  membrane  consists  in  a  swollen,  opnles<'ent  condition  of  the  men 
braue;  it  is  filled  with  intlammatorv  pnxlucts.  The  surface  soon  loses  i 
smooth  appearance,  and  by  degrees  assumes  the  aspect  of  grantdatici 
tissue.  As  the  disease  progresses,  the  membrane  becomes  thickene*!,  f^^t 
and  frialile,  and  here  and  there,  both  in  the  membrane  itself  and  in 
subeynoviai  tissues,  masses  of  caseous  material  are  formed.' 

When  once  established,  the  inflammatory  process  extends  until  the  lig 


'  Jones,  Disenses  of  ibe  BonM,  p.  179. 
*  Manh,  DIsmm*  uf  the  Joints,  p.  09. 
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Qc  bone  from  the  other,  the  triangular  cartilage  going  with  the  radius.  It 
lenis  U»  me  that  tht-sc  injuries  \v<>iil<l  Ijt-  mure  currwtly  dcsignattnl  as  par- 
ll  luxations  of  the  wrist,  the  hand  being  iiirced  into  extreme  pronation  or 
bination  and  at  the  same  time  adducted  or  abducted.  I  do  not  know 
kt  sucii  a  case  has  ever  oecurred  to  me. 

1^  Sne<ldon,  in  the  artieie  iR'fore  quoted,'  expresses  tlie  opinion  that  the 
jury  suiipo.se-d  to  be  Bubluxatiou  ibnvard  of  the  head  of  tlie  radiu.s  may 
liu  fact  a  displaL-enieut  at  the  wrist;  but  I  must  confess  my  inability  to 
perstand  his  view. 

I  Cbmjjouiul  luxixtiom  of  the  wrist  are  very  serious  injuries,  and  may  re- 
ire  resection  or  even  amputation  ;  altliough  it  should  be  remembered  that 
cliildrcn  tlie  reparative  powers  arc  much  greater  tliau  in  adults.  No 
neral  rules  can  be  hiid  down  for  the  tn-atnieut  of  such  eases,  which  call 
f  tlie  utmost  skill  and  judgment  on  the  part  of  the  surgeon. 
I  Luxation  of  the  MirrArAKiTs  fruni  the  car|»us  has  Wn  seen  by 
fiisou  in  a  boy  aged  Hl\cen,  who  had  ialleu  forty  fi-et  auil  sustained  other 
tere  injuries.  The  hand  was  in  extension,  and  the  metaear}»al  bones  of 
tJie  finger.«?  were  tilted  into  the  jyabn,  tliat  of  the  thumb  being  slightly 
lit  all  displaced.  Reduction  was  easily  cHeeled,  aud  the  ultintatc  result 
B  good. 

Luxations  op  the  Phalanges  have  been  observed  in  children. 
milton  mentions  several  cases  in  which  the  first  phalanx  of  the  tlunnb 
i  displact^d  backward.  Simpson '  reports  a  ease  of  diskK-ation  of  the 
le  bone  forward  in  a  boy  aged  nine,  by  a  fall  on  the  hand ;  the  heatl  of 
bone  was  grasjicd  Ix'tween  the  tendons  of  the  flexor  brevis,  but  waa 
uoetl  under  cliloroform. 

The  Bymptoms  are  characteristic,  and  the  indications  clear. 
Symonds'  has  reported  two  instances  of  dislocation  backward  of  the 
;  phalanx  of  the  index  finger,  in  boys  agwl  nine ;  one  was  by  a  blow 
h  a  cricket-lwill,  the  other  by  a  fall.  In  each  case  he  oiK'ned  the  joint 
dividi<l  the  retaining  bands,  with  gowl  result.  It  may  be  noted  also 
;  in  each  lase  the  investing  cartilage  was  fissunnl  into  the  bone. 
A  number  of  additional  cases  have  Ijeen  recently  rcptrted  by  Dr.  W.  H. 
Ue.' 

Cora|>ound  Inxation-s  of  the  thumb-  or  finger-joints  are  not  uncommonly 
with,  the  end  of  the  disjvlaced  Ijonc  forcing  its  way  through  the  skin. 
aaioDally  reaec^tion,  or  even  ani])utation,  may  be  indicated ;  but  in  the 
majority  of  instances,  iti  children,  if  anicsthcsia  is  in<luced  aird  the 
f  pit  into  placi",  the  wound  Iwing  nmde  thorerughly  asfjUic,  the  result 
ined  is  astonishingly  gootl.  At  all  events  the  attempt  should  be  made, 
J  even  if  it  fails  the  dehiv  will  do  no  liarm. 


'  British  Meditnl  JmirnBl,  April  8,  1882. 
'  Liincel,  Fi'bruiir)-  11,  1888. 

•  BritiOi  MwlicMl  Ji.umnl,  Murch  17,  1888. 

♦  AimaU  cjf  Surgery,  1889. 
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condition  is  the  same  as  that  of  similar  disease  more  distant  from  the  jiiint 
After  the  articulation  has  become  involved  another  element  is  aililnl, 
although  the  local  management  of  the  joint-trouble  is  the  same  as  that  nt 
the  bone-lesion.  Disease  beginning  in  the  synovial  membrane  calls  for  the 
same  management  as  disease  beginning  in  the  bone.  Thus  the  treatnuiitnf 
joint-diseases  may  be  considered  e<jlUrtiveIy,  and  our  main  dejiendewv  musi 
be  pldcctl  upon  ailording  to  the  atieeted  articulation  absolute  rest,  liut  ma- 
sideration  of  the  general  treatment  of  joint-atJeetion  wonld  be  very  inomi- 
plete  without  a  clear  understanding  of  the  me<"hani5im  and  therapeutic  Uro 
of  ejstension  in  the  management  of  acute  and  chronic  jitint-iliseasH-s. 

Spasm  is  one  of  the  most  constant  and  painful  symptoms  of  inflamma- 
tion  of  tlie  larger  joints,  especially  when  the  bones  are  involvp<l :  itislLt 
eaus<'  of  the  |)ainful  startings  so  common  during  the  course  of  the  disoaa'; 
it  disturbs  the  rest  of  the  ])at.icut,  and  is  no  small  factor  in  keeping  up  ami 
aggravating  the  hxal  trouble.  Although  it  is  universally  admitted  that 
rest  is  an  tilisitkite  necessity,  yet,  from  the  want  of  a  clear  nuderstandin<i  nf 
what  is  meant  by  rest,  the  method  of  obtaining  it  is  oflcu  very  imiwrfcctly 
carried  out. 

Mr.  Marsh,  in  a  chapter  "  On  the  prejudicial  effects  of  intra-articiilar 
pressure,  and  on  the  danger  of  proilueing  it  by  surgical  appliances,"  in  his 
work  on  "  Diseases  of  the  Joints,"  has  so  ck«rly  spoken  upon  this  subjcrt 
that  I  cannot  do  better  than  make  very  free  use  of  this  chapter.  He  savs, 
".\ll  will  accept  t  lie  gene  ml  projxjsitiou  that  rest  is  essential  in  treatment 
of  inflammatory  disease  of  the  joints;  yet  there  are  some  points  which 
re<|uirc  tt>  be  insisted  upon  in  onler  that  the  principle  may  be  adc()uatcl| 
carried  out.  There  is  prest-nt  in  all  eases  reHex  contraction  of  the  siir 
rounding  muscles.  lu  the  majority,  however,  it  is  only  slight,  and  snf 
cient  merely  to  secure  more  or  less  fixation  and  protection  of  the  atlecte 
joint.  Neither  in  the  shoulder,  wrist,  elbow,  nor  ankle  docs  it  become  ej 
oessive,  so  as  to  lead  to  either  deformity  or  excessive  pain.  All  the  join 
wheij  first  attacked  are  j)laced  in  their  rcs|wetive  j>ositions  of  greatest  ca<« 
and  their  i>ositions  are  maintained  undisturlxKl  by  muscular  s]iasm  thmnje 
even  long  jjcriods  of  active  disease.  In  disease  of  ti:e  shoiihler  the  ar 
remains  at  the  side ;  the  elbow  is  kept  at  an  angle  of  about  one  liundr 
and  twenty  di'grees;  the  wrist  is  slightly  droppetl ;  the  ankle  is  fixed  inl 
jv»rtition  of  slight  e<juinu8.  Both  the  hip  and  knee,  however,  offer  a  stron 
contrast  to  all  these  instances.  They  are  liable  to  the  influen<x>  of  constao 
and  often  violent,  spasm  in  the  8urroun<ling  muscles,  which  fn^iucntly  h' 
to  severe  suffering  and  to  irremediable  deformity.  To  s«'cnre  rr'St  to  a  di| 
cased  joint,  all  it«  component  structures  must  be  taken  into  av(<«>unt,  an 
the  different  sources  of  disturbances  must  be  kept  in  view.  The  sA*novi< 
membrane  must  not  only  ho  defended  from  mechanical  disturijaners 
movements  of  the  joint,  which  have  the  effect  of  dragging  upon  and  con 
pressing  its  swollen  pnxx?sses  and  fringes ;  it  must  also  be  relieved,  as  far  aa 
possible,  of  its  function  of  secreting  synovia  ;  while  if  it  becomes  disteodeii 
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tur  on  the  sixth  day ;  a  good  result  was  expected  when  the  report  was 
de.  Brown '  reports  the  case  of  a  girl  aged  eight,  who  liad  Jiail  au  attack 
irheumatism  lasting  tliree  months  and  a  half;  she  got  up  Jtitie  15,  and  a 
tDtaneous  dorsal  hixation  of  tiie  rigiit  ft-niur  was  detwted.  She  eanie 
fcr  Dr.  B.'s  care  October  4,  when  he  accomjitislied  rethietion  by  manipu- 
Dn.  I^ngenl)eck  Iiad  one  in  a  boy  aged  eight,  who  liad  had  typhus 
br ;  two  months  later,  efforts  at  reduction  iiiiJed.  In  several  such  in- 
ices  excision  of  the  head  uf  tiie  bone  luw  been  resorted  to;  as,  for 
laople,  by  Rawdon,*  in  a  girl  aged  eight,  and  by  Adams,'  in  a  boy  aged 
ren. 

Ho  doubt  in  some  of  these  cases  there  has  been  bo  much  inflammation 
D  have  given  rise  to  adiiesions  of  the  hvasl  of  the  bone  to  the  neighbor- 
parts.  Haywanl  *  mentions  a  b<>y  ageil  ciglit  whose  fenuir  Ijcranie  dis- 
Jed  on  the  d(»rsuni  nearly  four  mouths  afler  typhoid  fever,  and  aiiotlier 
1  ten  in  whom  the  same  lesion  occurred  just  as  he  was  recovering  from 
■latina.  In  both  instances  the  dishK'atiim  was  permanent.  A  like  result 
•ported  by  Franks*  in  the  ease  of  a  girl  of  fifteen,  the  luxation  having 
jwed  acute  rheumatism. 

Gibney  *  has  recorded  an  intereMing  case  of  spmtaneous  dorsjvl  disliM'a- 
of  the  hip,  re{M?ate<lly  recurring,  in  a  girl  aged  nine,  under  treatment 
Kute  disease  of  the  joint  at  an  early  stage.  At  the  time  of  the  report, 
said,  there  was  '*  no  deformity,  child  free  from  pain,  and  ease  in  every 
doing  well."  Hilton'  mentions  tiiree  cases:  a  boy  agctl  five  and  a 
aged  seven,  in  both  of  whom  ankylosis  ensued;  and  a  girl  aged  four- 
,  in  whom  the  left  fenuir  was  luxatwl  on  the  dorsum  and  the  right  into 
foramen  ovale,  both  lM?iug  reduceil  with  a  gwid  result.  OrnuTCKl*  relates 
jase  of  a  girl  aged  six,  who  liad  hurt  her  liip  by  a  fall,  and  in  whom  the 
I  of  the  femur  l>ecame  gradually  displaced  on  the  dorsum  ilii,  where  it 
racti*!  firm  adhesions ;  tiie  ordinary  symptoms  of  hip-joint  disease 
hi  seem  to  have  bei'ii  alisent. 

The  degree  of  violence  pniducing  traumatic  luxations  of  the  hip  in  ehil- 
Iias  varieil  gr«ttly  in  the  different  cases  on  record  ;  sometimes  it  is 
severe,  as  a  fall  from  a  height,  the  crushing  weight  of  a  heavy  door 
wo  instances),  or  the  |iassage  of  a  wagon-wheel  over  the  hip.  Some- 
i  a  mere  fall  on  the  ground  has  JM'cn  assiguetl  as  the  cause. 
)orsal  luxation  is  said  to  have  (KX'urred  befi>re  the  age  of  one  year  in  a 
seen  by  Gross  when  she  was  seven  years  old ;  the  abnormal  position 


'  Bostiin  Mmlicril  nrifl  Siirgicsl  .Iciumal,  Spptembpr  29,  1870. 
'  Liverpool  Mcdicn-Chirurgicul  Journal,  Januury,  1882. 

•  Briti>h  Medical  .Irmrniil,  Nnvember  1,  1R84. 

•  Surgical  Rfport',  etc.,  Boston,  1855. 
»  Lancet,  Juiy  7,  188.'?. 

•  American  Journal  of  the  Medical  Sciences,  October,  1879. 
'  On  Rest  and  Pain,  London,  1877. 

•  Clinical  Collections,  etc.,  p.  116. 
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of  llie  head  of  the  bone  was  then  clearly  to  bo  perceived.  South'  8tat« 
that  in  tlie  case  of  a  child  "  close  upon  one  year  old"  reduction  was  efll^Ki 
by  Stanley.  Tracy '  saw  a  hoy  aged  twenty -two  months  in  whom  the 
lesion  was  caused  by  a  fall  fa>rn  his  nurse's  arms ;  tiic  bone  was  easilv 
restoretl,  with  the  aid  of  anaesthesia.  The  youngest  case  I  have  laymli 
treated  was  a  girl  aged  three  and  a  half,  brought  to  the  Episco})al  Hoejiiul 
in  1881 ;  retluctiun  was  easily  accomjdishwl  by  manipulation. 

The  symptoms  of  this  injury  are  adduction  of  the  knee,  which  is  drawn 
up  over  the  opposite  thigh,  the  fiwit  lieing  more  or  less  closely  applied  to 
tlic  instej)  of  the  other,  atid  the  whole  limb  seeming  to  be  shortened  ;  molimi 
is  limited  and  painful ;  the  trochanter  projects,  and  is  higher  than  it  shwild 
Ix-,  and  tlio  liead  of  the  bone  cim  Ix"  felt  as  a  haixl  mass  above  and  ixhrnl 
tlie  position  of  tlic  acetabulum  ;  a  hollow  is  j)erceived  iieneath  the  sarttiriiw 
muscle.  N6laton's  line,  from  the  anterior  superior  spine  of  the  ilium  t« 
the  front  of  the  tuber  ischii,  crosses  the  trochanter  below  its  tip,  wbicli  it 
should  just  touch. 

It  would  seem  as  if  the  diagnosis  ought  to  present  no  great  difficnltr, 
Yet  Norris^  has  reported  a  case  in  which  a  boy  of  twelve,  at  an  earb  sttgv 
of  disease  of  the  joint,  was  supposetl  to  have  a  disloeation,  and  was  Hib- 
jected  to  severe  suffering  for  its  reduction;  and  another  in  whicliaM 
who  had  a  dislocation  was  treated  for  some  months  with  the  idea  tint  the 
neck  of  the  bone  was  fractured. 

Rwluction  is  to  be  etl'wted  by  manipulation,  which  should  be  very 
gentle,  an  anaesthetic  having  been  given.  The  chief  obstacle  to  be  over- 
come  is  the  resistance  of  the  ilio-femoral  lipatnent.  Muscular  contrarti*" 
has  very  little  to  do  with  the  matter.  There  is  a  rent  in  the  lapnlc, 
tlirough  Avhich  the  head  of  the  bone  has  estapetl,  and  through  wLich  il 
must  go  back  unless  such  violence  is  nsed  as  to  tear  oft'  any  portion  of  thi- 
capsule  which  is  in  the  way.  We  should  never  forget,  in  dealing  wit'i 
these  cjLscs  in  cliiJdreu,  the  delicacy  of  their  tissues  as  eomjxiri'd  with  tin*" 
of  adults.  Tfie  Ix-st  nile  is  to  flex  the  thigh  upon  the  abdomen  aixi '''" 
knee  uptm  the  thigh,  next  with  moderate  traction  to  adduct  the  liml>,  »•'*' 
then  to  rotate  it  outward  into  alKhiction.  Pressure  may  at  tiie  same  tinn' 
be  made  nfxm  the  head  of  the  Iwne  by  tlie  fingers  of  an  assistant ;  but  tin* 
is  not  nfteti  called  fur.  Sutton,*  in  the  case  of  a  liov  eight  years  old,  iw" 
a  roll  of  doth  as  a  fulcrum  in  the  groin,  the  limb  being  then  flexed  tip- 
wanl  and  rotated  outward,  with  perfect  success. 

The  liifld  of  the  bone  should  Ije  allowed  to  follow  its  easiest  citiirw; 
and  the  surgeon  should  never  forget  that  the  leverage  exerted  througii  tlit' 
length  of  the  femnr  is  very  great,  so  that  he  may  by  nndue  force  cause  » 
fracture.     Such  an  acc'ident,  in  the  case  of  a  boy  aged  fifteen,  is  rccwnlt" 

>  Lancet,  June  21,  1861. 
,  '  Toledo  Medical  and  Surgical  Journal,  July,  1880. 

I  •  American  Journal  of  the  Medical  Science*,  February,  1840. 

I  •  Western  Journal  of  Mediciac  and  Surgery,  September,  1868. 
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Hamilton.  Under  tlio  cikl  plan  of  forcible  extension  by  meaus  of 
lulleys,  there  was  j^erhaps  even  less  danger  of  this,  since  there  was  leas 
fcely  to  be  a  twist  impres,sed  upon  the  bone;  yet  it  did  SMiinotimes  occur, 
k  in  one  case  under  the  care  of  Drs.  Harris  ami  Kiiiidulpli,'  in  a  boy  aged 
irelve,  and  in  another,  that  of  a  boy  aged  fourteen,  related  by  Sir  A. 
boper.' 

LAn  anaesthetic  is  not  alwaj's  indispensable.  Ashhurst '  has  reported  the 
of  a  boy  aged  eight,  with  a  dorsal  luxation  produced  an  hour  before 
i  direct  violence,  in  whom  manipulation  was  entirely  successful,  without 
Dcr. 

Retluction  is,  however,  not  always  easy,  or  even  practicable.     Hamilton 

,w  a  (jcnnan  agctl  nineteen  who  at  ten  years  of  age  had  a  dorsal  di.shx-a- 

)n  whicli  Cholins  the  next  day  failed  to  redu«>,  and  five  or  six  later 

tempts  by  the  same  eminent  surgeon  were  equally  fruitless. 

'  Reduction  having  been  efrected,  it  is,  as  a  general  rule,  needful  only  to 

\  or  bandage  the  little  patient's  knees  together,  and  to  keep  him  in  bed 

r  a  few  days,  until  ull  soreness  of  the  parts  has  stibsidttl.     In  une  case, 

ported  by  Farrant,*  n  Imy  seven  years  of  age  sustained  a  dorsal  luxation 

a  fall,  another  buy  falling  u[ii>n  him  ;  the  bone  was  easily  reducwl   by 

Inipulation,  and  it  is  stated  that  the  child  "  was  ninuing  alwut  at  the  end 

six  weeks."     No  details  are  given,  but  the  recovery  wonld  seem  to  have 

pn  tiiiu?ua!ly  slow,  if  there  was  no  iiiflamui.ition  of  the  joint.    Shtiuld  in- 

nimatrou  ensue,  it  is  to  l>c  treated  on  gpucral  principles.     I  know  of  no 

stances  in  which  strumous  abscess  has  follovveil  an  iujiirj'  of  this  kind, 

hough  it  has  been  sjMiken  of*  as  a  possible  ct)nse<inencc,  to  be  guarded 

linst  by  absolute  and   long-continued   rest.     Gibney,  in   the  luse  before 

•.>t«i,  found  a  carc'fully-fitti'd  splint,  made  of  Manilla  pa[)er  stiffened 

,h  glue,  effectual  in  overcoming  the  tendency  to  recurrence. 

For  one  reason  or  another,  it  sometimes  liap])ons  that  tliese  luxations 

not  rodui'cd  immetliatcly  atier  their  oirurrcnce.     Hamilton  mentions  a 

B  of  Fanning's,  in  a  girl  aged  two  and  a  half  years,  and  Soutli*  one  in  a 

I  aged  six,  in  each  of  which  the  Ikiuc  was  replaced  after  ten  days.     Bige- 

",  in  a  girl  three  and  a  half  years  old,  whose  hip  had  been  twelve  days 

,  auooeedetl  by  manipulation,  aided  by  manual  p:js.sure  on  the  head  of 

bone.     Andei-son,'  (»f  lycith,  in  1772,  rctluce<I  by  manipulation  the  hip 

I  boy  aged  eight,  on  the  nineteenth  day.     Hilton,'  in  a  boy  agctl  five, 

le  reduction  by  extension,  one  month  after  the  receipt  of  the  injur}-. 

•ney  (foe.  eiY.)  succeeded  in  the  cast?  of  a  boy  aged  four,  injured  six  weeks 

>  Oibgon'B  Surgery,  vol.  i.  p.  363. 

»'  Dislocations  iind  Fractures  of  Joints,  p.  56. 
•  American  Journal  of  the  Medical  Sciencef,  October,  1870. 

•  Lancet,  October  12,  188!). 

»  Bulletin  de  Tlicmi>eutique,  1848,  p.  206. 

•  Lancet,  June  21,  IS.jl. 

f  Medical  and  Philo>inphical  Commentariet,  Amer.  ed.,  1798,  p.  262. 
•Loncct,  Mureh  12,  1853. 


I 


i]20 


FRACTURES  AND   DISLOCATIOXS. 


previously;  and  Lediard '  in  that  of  a  girl  aged  five,  after  the  lajse  of 
t'lf'ven  weeks.  Fayrer'  mentions  tliat  of  a  Hindoo  girl  aged  six,  wiio  by 
a  Hill  two  or  three  months  before  had  aiiataiiietl  a  dorsal  dislix«tioii ;  tlw 
Ijulievs  M'ere  employed,  and  the  condition  "  relieved  ;"  but  it  ia  said  tiiat 
"  the  eotyloid  cavity  apjK'ait><l  to  have  become  obliterated." 

I  believe  tlic  interval  in  Ledianl's  ea.-H;  to  Ik'  the  longest  on  record,  in  a 
child,  betwten  durHul  luxation  of  the  hip  and  sw-eessful  reiluetion.  (ihw 
«is(;  has  been  reported  in  which  reduction  was  claimed  to  have  been  effwteil 
without  difficidty  iifier  the  lapsi'  of  six  months,  in  a  girl  ageil  tiiirteen;  \\\v 
other  hip  in  said  to  liave  been  also  luxated,  and  the  cervix  fractured.  Tiio 
account  is  too  incomplete  to  be  accepted.) 

Jones,*  in  the  ea.se  of  a  boy  iigeil  eleven  whose  femur  had  Ixkmi  disloratwl 
five  mouths,  after  unsuccessful  attenijits  at  replawment,  excised  the  head  nf 
the  bone,  with  a  most  satisfactory  result.  Stimson  mentions  that  m  1886 
McBurney,  having  under  his  care  a  Iwiy  alwut  seven  years  old,  with  adorsil 
dislocation  of  several  months'  staiuling,  made  an  incision,  and  dividiJ  tlif 
ilio-femoral  ligament;  he  then  rcdiicL-d  the  bead  of  the  bone,  which,  how- 
ever, l>ecame  wirious,  and  was  excised  some  months  later.  The  fiual  isnu 
of  the  case  is  not  stated. 

The  possibility  of  the  existence  of  unsusiiected  disease  of  the  hip-j"inl 
should  not  be  lost  sight  of  in  dealing  with  these  cases.  Bigelow  rektwii 
striking  instanw  of  the  kind,  in  a  Imy  thirteen  years  of  age,  who  had  a 
dorsal  luxation  of  three  months'  standing,  the  reduction  of  which  was  fal- 
lowed by  stiffening  and  the  formation  of  sinuses;  it  then  came  out  thatllii' 
trouble  was  of  much  older  date. 

Occasionally,  but  very  rarely,  this  luxation  is  eomplirated  with  froctun' 
of  the  femur.  Sir  A.  Cooper  mentions  an  instance  of  this  kiudinaboy 
thirteen  years  old,  the  fracture  being  at  the  middle  of  the  bone;  thedi*- 
hjcation  was  not  at  first  detectctl,  and,  when  it  was,  "some  attempts  «cn' 
made  to  reduce  it,  but  the  fracture  would  not  then  bear  the  extension,"  and 
the  idea  was  abandoned.  At  the  present  day  manipulation  would,  uf 
course,  l>e  employed,  and  the  chance  of  success  would  be  much  gmiter. 

When  the  head  of  tJie  fennir  is  displacetl  into  the  Kcialir  notch,  ihf 
sym]>tom3  are  nearly  the  same  as  those  of  dorsal  luxation,  but  tl>e  shorten- 
ing and  a<lduction  are  less,  and  the  tnx'hanter,  instead  of  projecting,  '* 
rtdletl  backward,  while  the  prominence  of  the  head  of  the  Iwnc  i.s  i»nh 
oljscurcly  felt  in  \ta  abnormal  position.  Hamilton  says  he  has  mhyM 
with  advantage  a  suggestion  of  .Sfpiire's,  to  pass  the  finger  into  the  rertiini 
in  order  to  feel  the  Iiead  of  the  bone  from  within  ;  the  ca.se  was  ihatuf » 
boy  twelve  years  old,  with  a  luxation  of  six  months'  standing. 

(The  reader  is  referred,  for  a  fuller  discussion  of  the  varieties  of  hip- 


>  Modiml  Times  nnd  Gazette,  September  6, 1885. 

•  Clinicnl  nnd  Pnthological  Observations  ia  India,  London,  1878,  pp.  248-230. 

*  Lancet,  Xovcmber  15,  1884. 


Jfa 


DKIXX-ATIONS. 


1121 


lations  than  can  be  given  here,  to  the  essay  of  Bigelow  "  On  the  Hip," 
hi  to  works  on  general  surgery,  in  wliich  Bigelow's  views  are  n^|)r(xliK'«l.) 
I  Reduction  is  effected  by  a  niiiiKcnvre  almost  precisely  the  siime  as  in  the 
prsal  luxation ;  the  sweep  in  circumduction  is  less,  on  account  of  the 
iwer  jwsition  of  the  head  of  the  bone,  wi>ich  is  nearer  the  ncctiibnhnn. 
kmetiracs  the  eftwt  is  simply  to  change  the  isciiiatic  to  a  tliymid  or  to  a 
Irsal  luxation,  and  back  again  ;  in  which  case  success  may  jierlmps  be 
taiue<l  by  lilling  the  head  ot  the  femur  outward,  at  the  same  moment 
ftking  sliglit  extension. 

South  '  says  that  the  younger  Travers,  in  a  case  of  sciatic  luxation  in  a 

(y  aged  five,  fixwl  the  child's  jx'lvis  by  strapping  to  a  table,  and  turned 

in  on  the  sound  side  ;  he  then  effectefl  reduction  by  extension,  witli  slight 

totion  outwanl,  at  the  same  time  raising  the  knee.     Ornierod' mentions 

Sase  in  which  a  girl  five  and  a  half  years  old,  by  the  fall  of  a  bank  of 

rth,  had  a  luxation  of  the  licad  of  the  femur  into  "  the  u])j»cr  aud  back 

It  of  the  sciatic  notch."     Manual  extension  was  made  by  Mr.  Stanley 

f  two  minutes,  when  the  bone  resumed  its  place,  and  remained  there. 

tawick  *  found  it  easy  to  rc<hice  a  luxation  of  this  kind  ten  days  afler  its 

airrence  by  a  fall  in  running,  in  a  boy  agcti  four.     Adams,'  in  the  case 

a  boy  twelve  years  of  age-,  who  by  a  fall  from  a  horse  a  month  {)re- 

•usly  had  sustainetl  a  sciatic  luxation  of  the  femur,  aftempteil  to  reduce 

manipidation,  but  failed  ;  flic  pulleys  were  then  used,  in  vain  ;  when  a 

iewc*l  {rial  of  manipulation  was  successful. 

Luxations  of  the  head  of  the  femur  into  the  ikt/foifl  or  obturator  fora- 
%  have  been  rc|>catc<l]y  obscrvctl  in  children.  Powdrell's'  case,  in  a  girl 
y  six  months  old  (the  youngest  iijion  record),  was  of  this  character,  and 
i  caused  by  the  upsetting  of  the  child  iu  its  little  chair.  Lisfranc'  re- 
ted,  in  a  Ixiy  eigtitccn  months  old,  a  thyroid  luxation  due  to  a  fall  from 
nurse's  arms,  the  child's  legs  being  widely  separated.  Hamilton  nien- 
is  three  cases,  two  seen  by  himself  and  a  third  reported  by  Warren,  in 
ch  tlie  head  of  the  femur  was  only  ]iartially  luxated  furwaitl,  resting 
•.he  cotyloid  notch ;  one  was  accidentally  reduced,  but  in  tJic  others  the 
>lacement  could  not  l)e  rectificfl. 

The  symptoms  here  are  eversion  and  lengthening  of  the  limb;  flatten- 
of  the  hip  ;  tlic  presence  of  the  head  of  the  bone  in  its  abnormal  p<.>si- 
;  there  is  also  a  tendency  to  flex  the  body  forward,  in  order  to  relieve 
tense  muscles  of  the  thigh. 

Reduction  is  effected  by  carrying  tiie  knee,  still  abducted,  upwanl,  so  as 
ex  the  tliigh  on  the  abdomen,  then  bringing  it  inward,  aud  lowering  it 


Vol.  hi. 


'  Cheliua's  Surgery,  Amer.  ed.,  vol.  ii.  p.  202. 
»  Op.  cit.,  p.  -JO. 

•  CRnndit  Mfdipiil  nnd  Surgical  Journal,  July,  1879. 

•  Lancet,  Ocfuber  11,  1884. 

•  Ibid.,  May  10,  1808. 

•  Gazette  dea  Hopitaux,  December  16,  1839. 
-71 


1122  FRACTUBES  ASTD  DISIOCATIONS.  ^H 

again  in  addurtion,  at  the  same  time  making  Blight  traction  and  rotatioo 
inward.  Hey '  has  rec-ordwi  tiie  case  of  a  boy  "  whose  thigh  was  reduced 
while  he  sat  upright,  and  a«itride  of  tiie  bedpost."  From  the  other  coses 
given  along  with  this,  it  apjjears  that  extension  and  rotation  were  used,  tlic 
bed|M>st  serving  as  a  fiilcnnn. 

The  replacement  is  sometimes  ver»'  easy.  Bryant  says  that  in  a  girl  of 
fourteen,  who  came  under  his  care,  the  head  of  the  bone  slipped  into  the 
socket  on  simple  flexion  of  the  limb  for  the  purpose  of  making  the  diag- 
nosis. Ashhurst,*  in  the  case  of  a  bt)y  ten  years  old,  reduced  without 
auasithesia  a  thyroid  luxation  of  several  days'  standing.  Fayrer*  reduced 
one  in  a  Hindoo  boy  aged  six,  by  manipulation. 

Otvasionally  more  difficulty  has  been  encountered,  especially  under  the 
old  methods.  Ormcrotl '  cites  a  case  in  a  boy  aged  five,  under  the  care  of 
Mr.  Vincent,  in  which  the  head  of  the  bone  was  supposed  to  be  in  the 
thyroid  forunmi.  There  was  eversion  of  the  foot,  and  serious  interference 
witii  the  circulation.  Extension  was  tried  without  effect  until  the  thigh  wa« 
well  addueted,  when  the  head  of  the  bone  slipped  into  jjlace  at  once 

Sir  A.  Cuoper  gives  a  rather  va^jjue  aa-ount  of  the  ease  of  a  l)oy  si.xteen 
yeai^s  oI<l,  the  subject  of  thyroid  luxation,  in  whom,  during  efforts  at  re- 
duction by  "  ext<?n8ion  of  the  suix^rior  part  of  the  thigh  ]XT[)endicularly," 
tlie  head  of  tlie  bone  passed  into  the  sciatic  notch,  where  it  rt^mained. 
Hamilton  refers  to  the  pitssibility  of  such  a  change  during  manipulation. 

Williaais*  has  reported  the  case  of  a  Iwy  eight  or  nine  years  old,  who 
came  under  liis  care  five  months  al\er  he  had  sustained  a  luxation  of  the  left 
hip,  pn)bal)ly  thyroid.  Rwluction  was  effc<:te<l,  but  tiici-e  was  great  diffi- 
culty in  •preventing  the  recurrence  of  tlic  displacement,  until  a  block  of 
gutta  percha  was  shajH-d  so  as  to  embrace  botli  hips. 

In  tlic  \\'arrcu  Miistunti"  there  is  a  j)liotoirrap!i  of  a  little  girl  six  year? 
old,  who  iiad  a  thyroid  dislocation  of  fi>iir  years'  standing.  The  hip  and 
knee  were  strongly  flexed,  and  the  limb  everted,  wasted,  and  uaclees.  Ad 
attempt  was  made  at  rwliictinn,  the  n?<'tiis  fcmoris  muscle  and  fascia  having 
been  divide*! ;  but  a  partial  fracture  at  the  middle  of  the  femur  resulted. 
This  united  well,  and  "  by  the  use  of  extension  and  otiier  mechanical  means" 
the  condition  of  the  liml)  was  greatly  improved. 

Cooke'  has  reporte<l  the  case  of  a  lx)y  aged  nine,  who  got  his  right  log 
in  a  hole,  his  knees  being  wide  a|>jirt ;  the  result  was  a  thyroid  luxation, 
and  a  green-stick  fracture  just  lielow  the  trm-hanters  ;  reduction  was  effecteii, 
and  the  fracture  set,  the  boy  making  a  good  recrovery. 

'  Pructicsl  Observations  in  Surgery,  p.  204. 

■  '  Amvricun  Journal  of  the  Medical  Sciences,  October,  1870. 

I  •  Op.  cit.,  p.  250. 

H  *  Clinical  Collections  and  OUenratioD*  in  Surgery-,  p.  41. 

I  >  L»n(><>t,  June  21,  I8U2. 

H  *  Ciitaloguc,  p.  211. 

H  '  Lancet,  January  9,  1804. 
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Compound  luxation  of  the  head  of  the  fomiir  upon  the  thyroid  foramen, 

a  boy  aged  twelve,  has  Uini  rejwrtod  bv  \\'<xxlward.'     Tlie  boy  was 

ight  and  rolled  over  and  over  under  a  ni<;ving  car  ;  the  bone  projected  out 

the  scrotum,  and  was  entirely  denuded.     Very  little  bleeding  took 

Other  severe  injuries  were  sustained,  and  death  ensued  from  sliock 

|alK>ut  five  houin.     Annther  fatal  case,  in  a  boy  aj^ed  fuurteen,  is  (juuted 

t  Stimson  from  Maeouchy  ;  I  have  not  access  to  the  original  account. 

Sometimes  the  head  of  the  femur  is  disphutKl  forward  uiid  upward.    In 

boy  aged  nine,  whose  case  is  rejwrted  by  Barker,^  it  rested  just  above  the 

etabulum  and  below  the  inferior  spine  of  the  ilium ;  the  trochanter  was 

rned  backward  toward  the   sciatic  notch ;   the  limb  was  al>dnctcd  and 

mewhat  everted.     R«hictiiin  was  effcctcil  by  the  tisual  matiijiulation,  but 

til  rotation  inward.     The  Iroy  had  fallen  while  trying  to  jump  on  the 

pk  of  nuotiier  Imy  ;  he  walktil  nhiiut  for  si.x  days  before  coming  under 

atment.     I  have  lately  had  in  my  wai-ds  at  the  Pennsylvania  Hosjutal  a 

Bug  man  of  twenty-three,  who  at  the  agf  of  ten  fell  from  a  trapeze,  and 

itaincd  an  infra-spinous  lii.tatiou  of  the  left  femur,  which  still  remains 

reduced.     There  is  neither  inversion  nor  evorsion  of  the  fSiot;  the  limb  is 

>rt€ned  about  an  itn-Ji,  and  atrc»phied  ;  and  tlie  acetabiduin,  which  can  be 

t,  seems  to  have  been  filled  np  by  bony  or  fibrous  deposit. 

Erichsen  mentions  that  he  saw  a  luxation  of  the  head  of  tlic  femur  on 

'■  pubes,  in  a  child  eiglitecn  mouths  old  ;  but  gives  no  furtlicr  details. 

rant*  says  that  he  saw  his  cf)lleague  Mr.  liirkett  "  rwhicc,  with  the  great- 

fecility,  a  dislocation  of  the  head  of  the   fennir  on   the  ranitis  of  tiie 

>cs  in  a  boy  agfl  twelve,  when  the  feniiir  was  broken  Iwhjw  the  tro- 

nter;  the  bone  slipping  into  place  on  the  application  of  gentle,  well- 

jcted  force." 

An  extraordinary  ca.«c  lias  Ik-cu  rcjiortcfl  by  .S^iba,'  in  wJiich  a  boy 
teen  years  old  was  knockc^l  d(jwii  backward  as  he  stood  willi  his  lefl  f<x)t 
back,  and  his  legs  wide  apart.  The  head  of  the  femur  was  sunk  into 
iliac  fossa  lieneath  the  vessels  and  nerve,  tlie  cen-ix  resting  on  tlie  edge 
he  pubes.  Of  conrsc  the  head  of  the  bone  had  to  be  liftnl  out  of  its 
ition  and  brouglit  down  in  front  of  the  pelvis,  when  it  was  reduced  by 
usual  manipulations,  with  extension. 

Lux.\Tioxs  OF  THE  KxEE-JOiXT,  rare  in  adults,  are  still  more  so  in 
dren.  We  do  indeed,  as  a  result  of  dcgenenitive  inflammjitiou  of  the 
it,  tiftcn  find  the  relations  of  the  tibia  to  the  femoral  condyles  more  or 
changi'd  ;  but  such  displacements  may  \k  best  cousideretl  in  connection 
1  the  joint-diseases  to  which  they  arc  due. 
Cases  of  congeaital  luxation — or,  {x'rhaps  it  would  be  more  correct  to 


'  Boston  Medical  nnd  Surgical  Journal,  Februarj-  8,  1888. 

•  Lancft,  ScpteintitT  29,  1877. 

•  Mitnual  for  the  Pmctice  of  Surgery,  2d  Amer.  ed.,  p.  781. 

•  Ceatmtbltttt  fur  Cbirurgie,  October  25,  1879. 
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say,  of  abnormal  mobility — have  boon  reconled  by  Wutzer,'  by  Kleebei; 
by  Gueniot,'  and  l>y  Batth/  ItJ  Wutzor's  case,  as  in  Barth's,  and  in  one 
seen  by  Hamilton,  the  hips  also  were  abnormally  movable ;  iu  the  former 
the  patelhe  worc  absent  iu  front,  bnt  there  were  bodies  at  the  back  of  the 
joints,  firmly  attached  to  the  femora,  whieh  were  thought  perhaps  to  be 
their  nuliments,  mii^pUice*!.  Gueniot  rciM>rt<.'d  two  cases,  an<l  quoted  seven 
others;  in  the  discussion  the  propriety  of  the  term  "luxations"  as  applied 
to  them  was  questioned  by  Ijannelongue  and  S<Je.  The  abnormity  con- 
sisted here,  as  in  a  case  rejxirted  l)y  Bard '  and  in  another  l>y  Younians,*  in 
a  flexion  forward,  or  more  properly  an  excessive  extension,  of  the  1^  on  the 
thiglv.  In  Youmans's  case  the  patella  was  smaller  than  that  of  the  sound 
limb. 

Hamilton  records  a  curious  cas^e  in  which  a  boy  ten  years  old  was  struck 
on  "  the  top  of  his  knee"  by  the  head  of  a  playmate,  with  the  effect,  it 
would  seem,  of  forcing  the  c<.)ndyles  of  the  femur  backward  ;  the  luxation 
is  said  to  have  been  only  partial,  and  was  easily  ritjnee*!  by  extension  and 
pressure ;  it  was  followed  by  violent  inflammation,  but  eight  weeks  after- 
waixls  "  the  motions  of  the  joint  were  nearly  i-estoi-ed." 

Bulteel'  met  with  a  ease  of  rotation  of  the  tibia  outward  and  forward, 
80  that  the  tots  were  everted,  iu  a  boy  twelve  years  old,  who  received  the 
injury  while  "skylarking"  with  a  friend;  the  knee  was  semi-flexed,  and 
was  easily  reduced  by  flexing  it  eompletely ;  no  inflammation  ensued. 

Bagnall-Oakley  *  has  reported  his  examination  of  a  man  aged  seventy, 
who  at  the  age  of  iiiuc  numtlis  bad  been  let  fall  from  his  aunt's  arms; 
cither  by  this  violence  or  by  the  resulting  inflammation  his  left  tibia  was 
luxated  backward  on  the  femur,  with  whieh  it  had  formed  a  false  (new?) 
joint ;  he  had  always  had  full  use  of  the  limb,  and  flexion  of  the  knee  to 
peril i\]>s  fifteen  degrees. 

The  alteration  in  the  shape  of  the  part,  the  limitation  of  motion,  some- 
times the  position  of  the  foot,  together  with  the  history  when  attainable, 
should  prevent  any  mistake  iu  diagnosis. 

No  very  great  disiilacement  can  ixcnr  without  tearing  of  tlie  lateral,  and 
jxrhaps  of  the  crucial,  ligaments ;  and  the  ensuing  inflammation  may  lie 
such  as  to  involve  the  loss  of  motion  in  the  joint,  or  even  graver  residts. 
Hence  aguardeil  prognosis  will  always  be  given  iu  such  a  case  by  a  prudent 
surgeon. 

As  to  the  treatment,  no  definite  rule  can  be  laid  down.  The  es?K>ntial 
points  are  to  restore  the  normal  relation  of  the  bones,  and  to  prevent  or 
allay  inflammation  by  suitable  measures. 


>  Schmidt'8  Jnhrbuch,  Sept  24,  1836,  from  Mailer's  Archiv,  1885. 

•  Archives  Gcn^rulos,  Juno,  18.18,  fnirn  Humburger  Zemchrid  fur  Get.  Medicin. 

*  Bull,  et  Mom.  dc  In  Soci^td  de  Chirurgie,  1880. 
'  Archiv  ftir  Klin.  Chiruricie,  1884. 

»  BosUm  M'hI.  iind  Surg.  Journal,  Nov.  28,  1884.  •  Ibid.,  Oct.  2-5,  ISflO. 

'  British  Medical  Juurnal,  Jan.  8,  1887.  •  Lancet,  Jan.  14,  188S. 
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The  synovial  membrane  occupies  anatomically  a  middle  ground  between 
ie  serous  and  the  mueous  nieniljranos.  It  is  ext-eediugly  delicate,  and  may 
it,  like  ti»c  capsule  of  the  liidney,  for  example,  be  peeled  oii'  I'rnm  its  at- 
ched  surlkee, — is  not  a  firm  individual  stnieture,  but  a  mere  covering  for 
|B  li^mentons  structures  and  tendinous  ex|Minsious  surrounding  the  artieu- 
tion,  its  free  surface  looking  towaixls  tlie  interior  of  the  joint.  As,  how- 
Br,  it  passes  from  one  tissue  to  anotliur  it  retains  its  peculiarity, — namely, 
luiective  tissue  containing  numerous  vessels  and  nerves,  with  a  free  sur- 
X  of  irregularly  branched  conne<'tive-ti68ue  corpuscles,  here  and  there 
llected  in  jmtches  presenting  the  appcamni-e  and,  quite  likely,  [uirtaking 
the  true  character  of  endothelium.  The  cells  of  this  endothelial  layer 
i  held  together  i)y  an  all)uniinous  ground -substance. 

Physiologically  there  is  a  resemblauce  to  tJie  serous  membranes  in  the 
^retion  of  a  lubricating  fluid — synovia — ^to  diminish  friction  between  two 
ivable  surfaces.  A  similarity  is  also  obscrvotl  in  tiiesc  membranes  in 
lir  alike  rapid  resjxjuse  to  irritation,  resulting  in  an  inflammation,  for- 
iriy  dreadwl  by  the  surgeon,  but  now,  uuder  antiseptic  precautious,  little 
mi. 

The  synovial  membrane  is  a  tissue  of  high  vitality,  and,  on  account  of 
great  vascularity,  is  more  prone  to  inflammation,  to  intense  reaction  from 
;ht  irritants,  than  the  other  joint-structures.  It  is  sensitive  to  distuH)- 
'  cau.ses,  wiiether  injury  rwcivetl  from  without,  or  |yjisons  or  irritants 
'Ught  to  it  by  the  btnod.  All  otisi's  of  intlamniation  of  this  membrane 
not  run  the  same  course ;  they  differ  in  degree  and  are  attended  with 
erent  results.  Tliese  differences  dcjwnd  ujxin  the  severity  or  virulence 
the  tlisturi>ing  cause,  as  also  ujKin  the  condition  of  the  general  system, — 
activity  of  the  seed  and  the  character  of  the  st>il. 

The  degree  of  infiammation  and  its  results  determine  the  name  that  is 
lied  to  the  individual  case  or  to  the  class  of  tascs.  Thus,  with  the  iiiflam- 
;ion  low  and  atti'uded  simply  with  an  increase  in  the  synovia  or  senim 
hin  the  joint,  it  is  designated  simpk  mpwrith  or  serosynovitis ;  with  a 
■e  intense  inflamruatiim  present,  so  that  corpuscles  are  thrown  off,  leiico- 
s  and  endothelial  cells,  rendering  the  increased  synovia  turbid,  pus-like, 
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it  is  termed  purulent  or  caiairhal  synovitis.     This  is  yet  a  surface  inflamma- 
tion ;  but,  the  actiou  becoming  still  more  intense,  involving  not  only  the 
synovial  but  also  the  sulwyuovial  and  itcrisynovial  structures,  so  that  pus 
comes  from  the  deep  tissues,  and  attended  with  a  real  disintegration,  it  iis 
terractl  suppunitive  si/noviti^i ;  which  going  on   unchecked   draws   into  the 
destructive  pnxx>ss  otlier  structures  of  the  joint, — cartilage,  bone,  ligament, 
— and  thus  becomes  a  veritable  arUiritis  { punailhrilis).    On  the  other  hand, 
there  may  result  a  new  formation  of  tissue,  hj/piTpUuiiic  itipiofHis,  and  a 
fungotis  syitox'Hiv, — Ktrumous  of  some  autiiors,  tuberculous  of  others. 

It  is  pertinent  to  inquire  here  if  all  these  forms  of  joint-trouble 
found  in  the  young.  While  replying  in  the  affirmative,  it  may  be  ob- 
served, in  addition,  that  there  is  a  diftercncc  bet\vi>cn  the  articular  inflam- 
mations of  aiUilts  and  those  of  children.  In  the  former  the  inflamma- 
tion tends  to  remain  localized  in  *the  tissue  first  affected,  and  to  retain  its 
essential  pathological  character ;  whereas  in  the  latter  it  tends  to  spread  to 
other  structures  or  to  assume  a  diflerent  character.  For  example,  a  simple 
synovitis  in  the  adult,  even  though  severe  and  assuming  great  diniensione, 
remains  the  same  original  process;  whereas  in  tlie  child  it  may  nipidly  di»- 
apjK'ar,  under  proper  treatment,  or  may  take  on  a  hyiierplastic  form,  or  may 
change  to  a  fungoid  inflatnmation  gradually  sprradiiig  to  the  other  joint- 
tissues.  The  cause  of  this  diff'eri'nce  is  to  be  found  in  the  rapid  tissue- 
change  of  childhootl  peculiar  to  growth,  in  the  greater  plasticity  of  tissue, 
and  in  the  proncncss  of  local  di.^turlwiices  to  lie  rniKlified  and  aflei-tetl  by 
general  or  constitutional  conditions  and  taints.  The  adult's  tissues  are  fixed, 
resistive;  the  child's,  rajiidly  changing,  vulnerable. 

An  arthritis  dtx-s  not  find  a  start! ng-ixiint  in  disease  of  the  cartilage  or 
ligament :  it  begins  in  the  membrane  or  in  the  Iwne.  Childhood  ie  prone 
to  osteitic  inflammation,  especially  in  the  joint-cuds  :  such  cases  do  not  con- 
cern us  here  exct>pt  so  far  as  the  membrane  becomes  secondarily  aQ'ected : 
then  the  clinical  features  run  a  conmion  course,  which  will  be  duly  con- 
sidered farther  on. 

PATHOLOGY. 

In  simple  {sero-)  synovitis  the  membrane  becomes  congested  and  oe<lem*- 
tous,  and  the  fimbrise  swollen,  blood  extravasations  oc-cur  here  and  there,  and 
the  contrast  iKwtmes  marki>d  betwet>n  the  bright  red  of  the  membrane  and 
the  j)carlv  white  of  the  cartilage.  Leucocytes  escajie  and  rea<'h  the  interior 
of  the  joint,  serum  is  ^wured  out,  or,  if  the  action  is  intense,  plastic  exuda- 
tion takes  place.  The  endotliclial  cells  multiply,  and  are  cast  loose  into  thf 
joint  even  Ix'fore  they  are  fully  dcvelopetl. 

The  synovial  fluid  is  increased  in  amount  and  beeomes  greatly  dihitetl 
with  scrum  ;  from  dear  it  changes  to  light  yellow  and  red,  and  is  viscid  and 
sticky.  A  .slight  mixture  of  cell-elements,  endothelial  cells  and  leucocytes, 
and  fibrin-flakes,  is  foimd.  If  the  process  now  retrogrades,  the  cell-pro- 
liferation ceases,  the  serum  is  absorbal,  the  enlarged  vessels  diminish,  suc- 
culcut  tissues  contract,  and  the  normal  condition  returns. 
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This  would  be  the  |>icture  in  simple  acute  Bynovitis  in  the  adult,  and  may 
ake  place  in  the  child,  but  more  likely  in  the  latter  the  prooos«  progrcswes 
,nd  intensifies.  The  leucwytes  and  cells  collect  in  such  numbers  that  the 
ynovia  becomes  milky,  alm)>st  pure  pus;  the  inflanimation  is  still  limited 
3  the  membrane  and  subsynovial  tissue, — is  still,  so  to  sjx>ak,  sujK'rficial, — 
nd  is  designated  jmruh'iit  {catarrfuil).  But  if"  the  process  ii(lv!iiu:ps,  the  car- 
lages  are  involved,  thickeu,  Ixwime  cloudy  and  yellow,  and  later  aiv  enxied, 
lying  bare  tlie  bone,  the  surfac*  of  the  epiphysis  is  destroyed,  and  extensive 
keration  and  joint-de^struclion  follow, — Huppnrntive  gyiiovi(i.t. 
i  While  in  the  child  these  destructive  chntigcs  follow  one  another  rapidly, 
et  they  may,  though  rarely,  be  arrested  at  any  one  ixjint,  and  if  this  arrest 
pur  in  an  early  stage  restitution  may  be  complete,  or  the  change  may  be 

ri  the  hyperplastic  form. 
It  may  be  observed  that  a  purulent  synovitis  following  wound  of  a 
lint  admits  of  a  better  prognosis  in  youth  than  in  adults. 
I  The  specific  fevers,  esf)ecially  typhoid,  and  rarely  small-pox,  are  occa- 
>nally  followed  by  arthritis,  generally  mouarticular  synovitis,  or  the  earti- 
ges  and  ligaments  may  be  involved,  producing  much  stiffness.  Following 
phoid  tlie  hi{>-joiut  is  the  one  most  generally  attacked.  Afler  sttirlet  fever 
any  joints  may  lie  atl'c<'tcd  ;  the  same  result  has  l>ecu  observed  to  follow 
amps,  dysenterj',  and  measles.  If  suppuration  occurs  it  is  c>oufiueil  to 
|e  joint.  RJicumatic  synovitis  may  also  be  includ(Hl  under  this  general 
rision.  In  all  these  cases  the  pro(X'ss  rapidly  retrogrades  under  projier 
Btmeot,  or  results  in  a  simple  hyj>erplastic  thickening  of  the  membrane, 
th  shrinking  and  fixation  of  the  joint. 

How  it  happens  that  the  joints  arc  affected  in  these  8|X!cific  fevers  is  a 
estion  yet  sub  jiulke  ;  it  is,  however,  likely  that  during  the  course  of  the 
mary  disease  some  centre  of  infection  is  established  from  which  septic 
itcrial  is  al)sorl)ed. 

When  a  synovitis  is  lighted  up  by  the  breaking  through  into  the  joint 
pus  from  a  bone-absoess  or  a  neighboring  jx'riostitis,  the  advancing  de- 
active  process  is  very  rapid,  a  panarthritis  is  prkIuomI  wliidi  the  most 
oie  tlierapcutic  mea.Hures  will  scaivcly  arrest,  and,  in  short,  it  inay  become 
uestion  not  merely  of  saving  the  joint,  but  even  of  saving  life. 
The  synovitis  which  in   its  results  is  hyperplastic  in  character  may  be 
ply  l)enignant,  or  a  destructive  fungus;  the  former  is  rare  in  children, 
agh,  as  already  hinted,  it  may  follow  the  infectious  diseases  or  rheuma- 
3  as  a  polyarticular  trouble;  the  latter  as  a  fungous  or  strumous  synovitis 
n  csseufially  different  process.     Here  is  fbrmp<l  a  granulation-tissue,  soft, 
ngy,  rich  in  vess«?ls  and  cells,  intci-sjtcrsed  with  small  yellowish  ]inpules 
ch  Contain  giant  cells  rich  in  miclei,  giving  to  the  papules  the  histological 
ractcr  of  miliary  tulx'iYlo.     The  membrane  IxK-omes  swollen,  ojKilescent, 
succulent,  is  loaded  with  exudatioti-prtKlucts,  and  its  surface  assumes 
appearance  of  grauulation-tissue.     The  membrane  continues  to  thicken, 
)mes  8ofl  and  friable,  and  contains  masses  of  caseous  material.     liater 
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at-etabuliim  by  niiu>eular  ai;tion.  Suine  yvara  agu  a  child  wa»  und«r  mr ' 
care  with  double  hip-joint  disease.  On  examining  thi-  jaitient  one  day  it 
was  found  that  the  lioad  of  the  bone  U|)on  one  side  (xjuld  be  thrown  out  on 
the  dorsum  and  readily  repkce<L  On  iHiSt-mortem  exaniiuatit^m  a  few  wccb 
later  (the  patient  having  died  from  uneniia),  it  wa.s  found  tiiat  the  ligamen- 
lum  teres  had  been  de8troye<I  and  that  tlie  htad  could  easily  U'  <lL*|)lnii'<i 
ujx)U  the  dorsum  of  the  ilium.  Gibuey,  in  his  work  upou  "  Diseas*'  of  tlw 
Hip,"  mentions  having  met  with  two  eases  of  this  coniplieation. 

Disease  In'giuniug  in  the  tnK-hanter  major  is  mentioned  by  Aniiantklf,  I 
Erichseu,  and  others.  I  liave  never  met  with  it,  and  judge  that  in  ehildrca] 
it  IB  verj'  uncommon,  from  the  fact  that  the  trochanter  is  mainly  cartila 
nous  until  near  piilnTty.  Tlic  eont<M)ts  of  a  ttibercular  abseess  in  the  neel 
of  the  femur  tiiay  »i>eii  outside  of  the  eajwule  and  the  joint  not  beeome  iin> 
plieatcd,  the  eonditiou  being  similar  to  an  al)8ccss  in  the  ix>iidyl«  uf  th 
femur  whieh  has  ojX'ne<l  laterally  and  not  towards  the  artieulation.  In  »ml 
tases  there  may  exist  a  cavity  <^)utaiuing  a  seijuestrum,  a  sinus  dist^-haq^n 
more  or  less  pus  Ix'ing  pre.sent.  Hi|)-joiut  disease  may  l)^in  in  the  syno 
vial  membrane,  but  more  fre(((ieutly  logins  in  the  bone.  In  the  knee, ontfa 
other  hand,  tubercular  inflamnuUiou  of  the  synovial  membrane  is  as  fre«)Uent^ 
as  that  .starting  in  the  Ixme.  Not  long  siuct%  I  had  iKxasion  to  open  a  hi|)- 
joint  iu  a  child  of  six  years,  and  found  it  tilled  with  the  granulatioai  «> 
orten  w-en  in  tuljen-ular  synovitis  of  the  knee-joint;  the  cartilage  was  <>nl| 
slightly  aflW'tetl,  and  there  was  no  ap|)arent  disesus.-  of  the  l)one,  but  tfa 
joint-cavity  was  filled  and  distenditl  with  this  chai-aetcristic  granulation 
material  and  the  csipsulc  thickened.  Giljney,  although  convinwxl  of  id 
iKVurrencv,  has  never  Ih^u  alile  to  prove  it  jMithologically.  If  the  disc's 
a«lvan<"es,  a  time  oomcs  iu  the  patliologi<al  history  of  the  afiection  when 
j-sirtilage  will  have  l)eeoine  perforatwl  and  more  or  less  destroywl  ami  tl 
l)one  involved  in  the  disease,  so  ttiut  on  opening  .such  a  joint  it  will  Ik*  ir 
possible  to  state  iu  what  iKirticulnr  .structure  the  disease  b^an.  Practicallj 
BO  far  as  treatment  is  ctmeerned,  it  makes  no  dift'crence  whether  the-  atfectia 
has  its  origin  in  the  svnovial  membrane  or  in  the  bone,  and  it  is  of 
injjKissible  clinirally  to  sejKirate  the  two  conditions. 

Ilijv-joint  disc-Jise  may  be  divided  into  three  stages.     The  first  oor 
s|Kvuds  to  the  iK'rio<i  of  osteitis,  the  disea.se  being  liraitc<l  to  the  iMine  ;  tl 
stHtiitd,  lo  that  iu  which  the  joint  Ixronu-s  infected  ;  the  tliinl,  to  the  jm 
liimtion  of  the  ca])stilc.  tfie  formation  of  abscess  in  the  8<jft   parts,  an 
the  total  dcstructiuu  nt'  ttie  articulation.     The  first  stage  extends  from  tl 
lime  of  the  de}X)ait  of  tulxTcle  iu   the  l>one  to  the  time  when   the  join 
U'«t)me8  infected,  and  pathologically  corresponds  to  the  periotl  of  oeteit 
Its  tluration  is  variable,  froni  a  few  moiitlis  to  a  year  or  more,  according  t«i 
tK«-  acuteness  or  chronicity  of  the  affection.     Its  .symptoms  ari'  lanieiMiM 
|Miu,  alteriHl  j)ositiou.  limitetl  motion,  and  nniscidar  wa.<ting.      While  in 
[at»r  stage  hi|»-joiut  disease  is  easy  of  diaguttsis,  its  earlier  symptoms 
overlooke<l  or  niisinterjiretetl ;  yet  if  they  are  projKrly  appitvifl 


superficial  joints ;  by  rednesa  of  skin  in  severe  cases ;  by  atrophy  of  con- 
tiguous muscles ;  by  i>osition  of  the  joint,  usually  flexion, — "  position  of 
greatest  case;"  and  by  liiuitc<l  or  arrested  motion.  If  the  attack  is  quite 
acute  these  signs  may  be  marked ;  otherwise  some  of  tliem  may  be  obscure 
and  oonie  on  slowly.  The  child  aimplaiiis  of  a  feeling  of  weariness  aud 
uncertain,  na;^<;iiig  pains,  which  may  Ix;  relieved  for  some  time  by  quiet 
and  position,  or  be  aggi-avatotl  by  much  motion.  In  the  moruiug  the  joint 
will  l)e  stiif,  in  the  evening  more  movable,  but  painful,  hotter,  and  more 
sensitive  to  pressure.  This  condition  drags  along,  the  symptoms  slowly 
increasing  in  seventy  until  possibly  sharply  circumscribed  points  of  pain 
Jcad  to  the  suspicion  of  bonc-iuvolvcnieiif. 

The  forms  of  synovitis  following  the  infectious  diseases,  in  the  likeness 
of  acute  joint  rheumatisms,  are  indicated  in  the  joints  affectid  In'  markedly 
increased  surface-heat,  sensitiveness  from  the  beginning,  swelling,  the  .skin 
red  and  shining,  and  the  joint  held  motionless.     The  attack  may  be  poly- 
articular, one  joint  after  iumtlier  bcroming  sunvssively  involve<.l,  skipping  so 
rapidly  that  great  swelling  docs  not  occur  in  any,  though  tlie  jxiin  is  marked. 
liauchfuss  has  given  us  the  symptoms  of  a  sero-piundent  synovitis  that 
ittacks  infants,  in  which  the  exudation  dcvelr»|)s  rapidly  and  may  in  a  short 
rime  take  on  a  purely  purulent  chaniftcr.     In  the  Wginniiig  the  child  is 
Teverish  and  restless ;  examination  of  the  nude  Ixnly  dist^loses  immobility 
)f  one  or  more  limbs  and  great  si'usitiveness  to  the  touch.     After  twenty- 
bur  hours  the  skin  over  the  aff'ect(;>d  joint,  if  superficial,  like  the  knee  or 
kukle,  becomes  red.     It'  a  di-ep  joint,  like  the  hip  or  shoulder,  is  the  one 
nvolved,  several  days  may  supervene  before  the  exudation  can  jiositively 
»e  demonstrat«l.      The  aft"ect(^l   juints  during  this  |)eriiKl  iissiune  wrtain 
ixed  jMJsitions:  the  hip  and  knee  Hex,  while  the  arm  is  drawn  to  the  side 
f  the  chest.     With  care,  fluctuation  can  be  rec«jgnizcd  in  and  alxjut  these 
oints.     If  in  this  stage  the  joint  is  emptied  In*  puncture  or  tjijiping,  motion 
econies  freer,  and  the  jjain  and  fever  lessen,  but  the  fluid  reaccinnulates 
apidly,  so  that  on  the  same  day  there  may  again  be  found  the  i-edness  and 
•nsion.     When  the  emptying  is  re|K'atcHl  daily  with  all  due  precautions, 
le  exudation    loses   gradually   its  Idennorrhagic  charm'ter,  appears  more 
>rous  and  more  fluid,  pus-cells  undergo  fatty  degeneration  and  bix^ik  up, 
ikI  after  many  days  the  secretion  dimtppears  and  the  fmiction  of  the  articu- 
(tiou  is  restored.    In  very  young  children  one  or  two  timely  oiieniugs  bring 
le  process  to  an  end  ;  in  protrar't*-!!  hiscs  the  cure  may  take  a  longer  time, 
"  the  process  may  come  to  a  bad  ending  through  ulceration  of  the  cartilage, 
»truction  of  the  epiphysis,  ra|>id!y-fatal  meningitis,  etc,     Snjx'rficial  car- 
lage  once  deslroyctl  may  Iw  entirely  restore*!  through  the  active  growth  of 
lese  jjorts  in  infancy,  and  putrid  discharge  of  the  secretion  is  usually  well 
)me  by  children. 

There  is  a  synovitis  secondary  to  neighboring  bone-disease,  caused  either 
r  contiguity  of  the  inflammation  or  by  the  products  of  the  bone-disease 
•caking  into  the  joint-cavity  aud  as  a  local  irritant  inducing  the  disturb- 
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ance.  lu  acute  oeteo-myelitis  the  passage  of  pus  into  the  joint  occurs  in 
the  later  stages,  and  is  markeJ  by  an  exacerbation  of  the  symptoms, — in- 
creased pain  and  swelling,  and  elevation  of  temj^R-ratnre.  In  chronic  osteo- 
myelitis the  neighboring  joint  is  enlarged,  tlie  mi  inbrane  is  thickened,  and 
there  are  af;utc  exacerbations  of  {lain  and  swelling  as  from  time  to  time  pus 
finds  its  way  into  the  joint,  A  seasonable  taj>ping  assists  in  the  diagnosis 
and  l>econies  an  admirable  tlicra[K'ntic  measure.  In  circumserilxxl  oe>teitis 
of  the  joint'-ends  of  the  bones  the  articulation  is  enlai^jed,  with  serous  effu- 
sion, but  is  not  e,siH?cially  tender  or  immovable,  but  wlien  the  pus  has  made 
its  way  into  the  cavity  acute  joint-irritation,  with  fixedness  and  aggravation 
of  all  symptoms,  is  produced. 

Acute  suppurative  synovitis  is  known  by  the  rapidity  and  severity  of 
the  symptoms,  especially  if  septio  matter  has  been  carried  into  the  joint 
by  wound  of  the  cajisule.  A  traumatism  may  induce  a  serous  synovitis, 
which  under  approjiriatc  therapeutic  measures  subsides,  or  under  adverse 
circumstances  may  advance  to  suppuration,  which  would  at  once  he  indi- 
cated by  a  high  temperature.  The  more  severe  outcome  is  less  likely  to 
hap[>cu  in  children  than  in  adults. 

The  hyperplastic  proliferating  synovitis,  at  times  following  the  infectious 
diseases,  at  other  times  rluumiatic  in  character,  attacks  several  joints  with 
the  signs  of  acute  exudative  ailliritis.  The  intlummator)'  conditions  only 
jKirtly  disappear,  leaving  a  thickening  of  the  joint,  doughy  in  character, 
admitting  only  of  limited  jiainful  motion.  The  joints  become  flexed  and 
retain  abnormal  positions,  even  after  the  inflammatory  action  has  passed; 
the  cn])snle  shrinks,  and  the  soft  parts  contract  and  adapt  themselves 
accoixlingly. 

The  symptoms  of  strumous  or  fungous  sj-novitis  develop  slowly,  in- 
dicative of  a  subacute  process.  Usually  some  atlvance  has  been  made 
in  tlie  affection  before  the  physician's  attention  is  calli-d  to  the  cose.  Im- 
painnent  of  motion,  stiffne-ss,  lameness  or  limping,  occasional  jwin,  increased 
by  passive  movement,  tenderness  on  firm  pressure,  uneasy  sleep,  witli  an 
occasional  night  cry,  are  |)resent  in  the  early  weeks  or,  it  may  lx>,  months. 
Without  early  re<.'oguition  of  the  gravity  of  the  affet^tion  and  c»>rrect  treat- 
ment, the  case  passes  on  into  one  of  those  chronic  joint-diseases  with  which 
all  are  so  familiar  in  children,  happily  less  frequent  now  than  formerly,  lx>- 
canse  earlier  recogniztnl,  lietter  understood,  and  more  rationally  trwited.  In 
the  examination,  if  the  corresponding  limb  or  joint  is  compared  with  the 
affected  one,  the  muscles  of  the  latter  will  be  found  by  circumferential 
measurement  atrophied,  an  important  diagnostic  p>int,  always  present  to  a 
greater  or  less  degree.  The  wasting  is  greater  and  more  rapid  when  the 
disease  is  grave,  slight  and  slowly  developetl  when  still  mild.  This  atrophy 
of  the  neighboring  muscles  causes  the  joint  to  ap]Hflr  relatively  larger,  the 
contours  are  changed,  depressions  are  rounded  out,  and  a  boggy  sensation  i.« 
impartetl  U>  the  touch.  The  swelling  is  less  evident  in  the  deejwr-lying 
joints,  as  the  hip  and  !<houldcr,  but  in  the  superficial  articulations  will  be 
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ilemonstratcd  without  difficult)'.     In  advanced  disease  muoh  of  the  swelling 
will  be  due  to  infiltration  of  the  surrounding  parts  and  ])rtibal)ly  to  abscess. 
The  amount  of  jvain  is  variable:  it  may  Ite  so  sliglit  as  to  nii^ilead,  and 
igain  may  be  a  constant  and  distressing  symptom  from  the  beginning;  it  is 
isually  increasetl  by  exercise  of  the  part,  and  fnfpit-iitly  causes  the  patient  to 
:ry  out  at  night.     Limitation  of  motion  is  pn>sent  even  from  the  inception 
if  the  disease,  and  becomes  more  marked  as  it  advances.     Flexion  may  be 
lossible,  but  0<>mplete  extension  is  rare,  and  rotation  is  gn'Otly  inipttlwl.    The 
ormer  practice  of  giving  an  anajsthetic  in  deterniining  the  presence  of  joint- 
isease  is  to  be  deprecatt>d.     It  was  once  thought  that  unless  under  its  em- 
loyment  grating  of  the  joint-surfaces  (X)ul(l  be  detwtctl  no  disi'ase  was 
resent;  we  now  know  better,  and,  furtlicr,  that  it  rubs  us  of  one  of  the 
lost  sensitive  indications  of  articular   trouble, — namely,  reflex   muscular 
Mitraetion.      By  obtaining  by  gentle  means  the  confidence  of  the  |mtient, 
)r  manipulating  first  his  sound  limb,  thus  drawing  his  attention  frum  the 
!e»-ted  one,  and  by  the  ust^  of  tact  in  managing  the  frightened  or  angrj' 
lild,  resort  to  chloroform  will  never  be  found  necessary.     Definite  positions 
e  assumed  by  tiie  different  joints,  usually  that  of  flexion;  natundly,  the 
Itient  holds  the  liml>  in  tlie  position  of  greatest  conifort;   and  certain 
{oupa  of  muscles  are  doubtless  excited  to  reflex  contraction  more  strongly 
to  others.      Slightly-incrcasefl  heat  is  detected  in  the  suyierficial  joints. 
B  the  disease  advances,  enlargement  and  softening  will  indicate  the  pres- 
ce  of  pus.     Throughout  the  disciise  a  diurnal  (evening)  rise  of  tempera- 
Ire  will  be  noted,  more  marked  in  the  later  stages.     Tlie  appetite  fails. 
lllor  of  skin  and  general  wasting  of  body,  with  disturlted  sleep  and  irri- 
ble  temper,  are  present.     If  an  abscess  opens,  flaky  pus  escapes.     Xight- 
leats  and  diarrhoea  may  supervene.    Amyloid  degeneration  may  attack  the 
tnds,  or  tubercular  meningitis  may  complicate  the  case. 

ETIOLOGY. 

The  cause  of  simple  or  sf-ro-synovitis  may  lie  local  injury,  a  blow  from 
thout,  a  wrench  within,  fatigue  from  long  exertion,  or  exposure  to  ctild 
1  wet:  often  the  cause  cannot  be  assigned.  If  early  rec^ognissed  and 
)j>erly  treated,  the  inflammation  will  sulwide ;  otherwise  it  will  run  on 
0  a  chronic  state  and  possibly  a.ssume  a  hyperplastic  form.  In  girls  at 
•  catamenial  age  it  has  been  observed  tltat  with  a  cessation  of  the  menses 
erous  synovitis  ensued. 

Joint-affections  are  sequclse  or  concomitants  of  the  exanthemata, — 
rlet  fever,  typhoid  fever,  small-pox,  etc., — one  or  more  articulations 
ag  affected ;  the  same  after  measles,  dysentery,  and  mumps.  Pus  very 
;ly  forms.  As  already  suggested,  some  centre  of  infection  in  connection 
h  the  general  disease  furnishes  septic  matter  for  absorption,  which  lights 
local  inflcmimation  in  the  joint.     Some  hold  to  the  theory  that  the  cause 

specific  ptjison  circulating  in  the  blood. 

It  is  difficult  to  find  sufficient  cause  for  the  eero-punilent  synovitis  that 
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occaifiionany  attacks  young  infants.  An  explanation  has  bwn  sought  in  the 
bowi'l-tniaUlcs  int'itlpnt  to  that  age.  It  is  monarticular  in  character,  aud 
attaci<s  by  pi-cfL-renee  the  shoulder,  the  hip,  or  the  knee.  The  muse  is 
more  readily  understood  when  a  local  inflammation  in  the  form  of  an 
osteitis  of  the  neighlwring  epiphysis  is  lighte<l  up,  due  to  blood-pjisoning, 
or  to  injur*'  during  or  soon  after  birth,  or  to  au  osteo-myelitis  of  the  bone- 
ends  in  older  children,  strumous  or  syphilitic  in  character  or  due  to  local 
injury  or  to  exposure  to  cold  and  wet.  Heix?  from  contiguity  of  the  inflam- 
mation the  joint  Ijecomes  involved,  and  later  when  pus  breaks  iuto  tlie 
cavity  severe  and  marked  symptoms  suddenly  manifest  themselves. 

We  fOi-ek  f(tr  the  cause  of  fungoid  synovitis  in  a  constitutional  dyscrasia 
with  some  lo*al  injury  to  determine  its  expression  in  the  individual  yAuU 
A  traumatism — blow,  fall,  wrench — can  usually  be  traced.  It  is,  however, 
the  constitutional  [leculiarity  that  gives  the  characteristic  history  and  ex- 
pression to  the  disca-se.  For  lack  of  a  better  tenn,  this  systemic  cimdition 
is  styled  strumous  or  scrofulous :  it  consists  in  a  defective  state  of  the 
general  health,  with  a  tendency  to  chronic  inflammation  of  certain  tissues, 
leading  to  fungous  growth,  sujipuriition,  and  caseation.  This  state  of  the 
licaltli  may  Ixj  hen^litary  or  ai-nuiretl, — tulcTculous  as  an  example  of  the 
former;  im{)uired  health  from  precursory  acute  disease,  or  from  por)r  food, 
vitiatwl  air,  dark,  dauij>  dwellings,  as  examj)lcs  of  the  latter.  Tlwt 
scrofulosis  and  tuberculosis  are  one  and  the  same  cannot  yet  be  admitted ; 
that  they  are  allied  must  be  acknowledged  ;  possibly  the  former  is  a  stage 
or  degree  of  the  latter ;  certainly  they  have  much  in  common,  so  that  we 
are  not  surprised  to  find  tlie  tulMTckvlxacillus  in  the  hyperplastic  tissue  of 
advanced  fungous  synovitis.  While,  as  a  rule,  a  constitutional  cause  may 
be  found  for  the  liical  atfe<4ion,  yet  in  children  apparently  frw  from  any 
taint  or  ill  health  the  joint-trouble  may  develop,  and,  as  previously  hiuterl, 
a  neglected  simple  synovitis  may  advance  and  change  into  a  chronic  fungous 
condition,  with  suppuration  and  destruction  of  the  joint.  The  joints  of  the 
inferior  extremity  are  more  frcfjiiently  fmind  diseased  than  those  of  the 
upper.  How  else  can  this  be  accnuntcil  for  than  by  the  fact  that  they  are 
more  subject  to  trauma  from  concussion  in  nmning,  jumping,  and  fhlliog? 
If  general  or  constitutional  rause  had  all  to  do  in  their  prmluction,  this  dif- 
fereuc*  in  frequency  between  the  upjMir  aud  tiic  lower  limbs  would  not  exist. 
We  are  thus  forced  to  believe  in  a  constitutional  im|)airment  as  a  predis- 
posing cause,  and  in  a  local  injury  ius  an  exciting  cause.  In  the  matter  of 
predisposition,  it  must  Im?  admitted  that  breathing  vitiated  air  (it  may  If 
from  house- furnaces),  living  too  much  in-doors,  eating  too  rich  food,  willi 
late  hours  and  nervous  excitement, — all  these,  even  among  the  well-trxlo 
classes,  would  undermine  the  health  of  the  young.  It  can  \k  readily 
understood  why  in  the  earlier  years  of  life,  while  active  tissue-change  it 
going  on  in  the  joints, — in  the  cartilaginous  epiphysial  bone-ends, — tran 
tion  from  the  fcetal  to  the  adult  forms, — the  articulations  should  be  i6' 
Tuluerable  to  local  injury. 
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THERAPEUTICS. 

The  sheet-anchor  in  the  treatment  of  all  joint-diseases  in  children  is  rest 
»  the  inflamed  articulation.  When  the  inflammation  is  arrested,  motion 
nay  be  jiorinitted,  hnt  not  until  then.  Rest  iu  tlie  Wginning,  in  the  middle, 
ind  at  the  ending  of  the  diseased  process  sliould  be  tlie  tlieraiiciitic  ntiixini. 
Oftentimes  the  problem  eoneeruing  us  most  is  how  best,  by  whatajiidianees, 
o  immobilize  the  joint.  The  inp-nuity  of  surgeons  lias  iieen  taxtxl  to 
upply  an  ap|)tiratus  that  would  do  this  and  yet  not  interfere  t(x)  materially 
rith  what  was  nec^ssarj'  in  the  way  of  obtaining  frcsli  air,  sunlight,  exer- 
ise,  to  the  inii)roving  of  the  general  eondilion.  At  the  verj-  outset  it  is 
««ssarv  to  keep  iu  mind  the  importance  of  rerf  and  position  to  an  inflamed 
oint ;  doing  so  will  materially  simplify  our  tlieraijcuties. 

In  acute  simple  synovitis  die  limb  has  naturally  taken  the  po.sition  of 

reatcst  ea.se,  but  this  is  not  always  the  position  of  greatest  us<>fulnes8 

lould,  inihappily,  the  jctiiit   Ixx-ome  stiff.     To  extend   or  otherwise  place 

18  joint  in  the  beat  jwssible  jHwitiou  should  very  esirly  be  the  aim  of  the 

irgeon, — by  gentle  measures  if  possible,   under  aniestliesia  if  ne<!essary. 

'nlinarily  the  rest  and    n-la.xatiun   affonhtl  by  an  eflieientty  supporting 

)lint  cause  the  muscular  rigidity  to  subside,  so  that  the  limb  can  after  a 

Wr  days  lie  placc<l  in  an  iin[)rov«l  position.     Ijcatlicr,  metal,  felt,  gypsum, 

'pasteboard  sjiliuls  may  be  use<l,  and  additionally  iu  the  u[>|kt  extremity 

sling :  in  the  lower  limb  the  weight  of  the  body  should  be  taken  off  the 

lint  by  adopting  the  horizontal   position.      Ele\'ation  of  the  limb  lessens 

e  amount  of  bhxKl-tension  in  the  joint,  and  evaporating  lotions  or  c«.»Id- 

Iter  irrigjitlons  will  help  to  reiluce  the  infljinunation,  if  high.     Bpiable 

MBre,  attained  by  enveloping  the  joint  in  prejiaretl  wool  surronndtxl  by 

ober  bandage,  will  hasten  absorption  of  the  seeretion  ;  if,  however,  the 

iter  persists,  asplnitionof  the  joint  under  antiseptic  precautious  will  afford 

irkcd  relief.    L:tter  die  hanlness  and  stiffness  may  Iw  removed  by  massage 

i  douching.     Lttline,  In  the  firm  of  tincture  to  wliicb  a  little  glvcerin  has 

Bn  added,  or  the  compound  ointment,  may  be  applletl  externally.     Care 

iBt  be  exercised  in  the  employment  of  blisters  in  the  young. 

In  the  way  of  general  trwUment,  if  fever  exists,  half-drop  doses  of  the 

cture  of  aconite  may  be  administered  every  hour  or  two  until  the  pulse  is 

[need,  and  morphine  injections  or  Dover's  powder  by  the  mouth  until  the 

n  is  relieved.     Milk  broth  and  farinaceous  diet  should  l>e  given  for  a 

le.     So  long  as  [>aiu  or  beat  exists  iu  the  j<pint,  the  immobilization  should 

continued.     Again  reference  is  made  to  the  importance  of  not  moving 

joint  until  all  inflammation  has  subsided. 

Suppurative  synovitis  and  arthritis  reciuire  prompt  remtxlinl  measurt«  : 
rougli  immobilization  and  supjwrt  to  the  joint  and  limb  by  a  splint  so 
inged  that  access  to  the  joint  can  be  had ;  in  the  acute  stage  cold  to  the 
culation,  and  aconite  internally.  Marketl  fluctuation  in  the  joint  woidd 
gest  aspiration,  which  is  often  attended  ivith  great  relief  of  symptoms. 
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If  pus  is  detected,  fi'ee  opening  of  tlie  joint  under  antiseptic  precautions, 
with  efficient  drainage  and  antiseptic  dressings,  will  affoixl  relief  and  give 
a  favorable  turn  to  events.  If  pus  api)ear8  in  another  jiart  of  the  joint,  it, 
too,  must  be  evacuated.  It  has  l)een  suggestctl  that  instead  of  employing 
the  knife,  nhjcctionahle  on  account  of  hemorrhage,  the  trocar  be  used, 
and  that  if  matter  rcawuinulates  tlie  second  tapping  should  lie  done  in  the 
same  sjjot  as  the  first.  If  the  opening  of  the  joint  has  been  too  long  de- 
layed, so  that  the  case  is  going  on  from  bad  to  \voi"se,  if  the  joint  l>econ»e9 
disorgauizwl,  and  profuse  suppuration  continues,  with  burrowing  of  matter, 
and  the  general  health  is  giving  way,  with  loss  of  appetite,  and  high  fever, 
amputation  must  be  considered,  and  promjitly  performed  if  deemed  ad- 
visable. 

The  acute  pundent  synovitis  of  infanta  usually  demands  prompt  empty- 
ing of  the  joint  with  the  aspirator  or  the  tnx-ar,  to  be  repcatc<l  as  requiri'd. 

Synovitis  secondary  to  nciglihoring  osteo-myelitis  or  {)eriostitis  rerjuircs 
for  effectual  tn-atment  removal  of  flie  cause,  in  aihlition  to  the  sj>eciaJ  treat- 
ment of  the  joint-complications,  couducttd  on  general  principles,  with 
punctures  and  imm(»UiHzation.  So,  too,  in  the  joint-trouliles  following 
pyieinia  and  tlie  exatitlicmata,  n«t  and  su|)jnjrt,  and,  when  matter  is  <"t>n- 
fined  to  the  joint,  tajipings ;  but  if  pus  has  escajxHl  from  bursting  of  the 
capsule  into  the  surrounding  tissues,  free  opening,  with  drainage,  will  be 
ncc-essary. 

Of  all  the  forms  of  synovitis,  that  which  interests  us  most  as  n^rds 
therapeutic  management  is  the  fungoid  or  stnimous,  because  it  is  so  com- 
mon, so  chronic,  leads  to  such  untowarvl  results  as  to  iwrmaneut  maim- 
ing and  as  to  life,  and  U'cause  differences  of  opinion  yet  exist  among  sur- 
geons as  to  the  best  means  to  lie  employed  ftir  its  relief.  The  term  fungoid 
would  indicate  tlie  presence  of  a  material  which  should  be  mo<lified,  de- 
stroyed, or  removdl  ttiat  a  favorable  issue  Ix'  attained  iu  the  treatment :  so, 
very  naturally,  injection  of  antiseptic  agents  into  the  joint  was  thought  of 
and  cm|)loyed.  Most  commonly  carbolic  acid  has  been  usetl,  from  a  twiv 
per-ccnt.  sitlution  up  to  a  thirty-three  jier  ceut.  and  a  fif\y  per  cent.  c«)ncen- 
tratcd,  eighty  centigrammes  to  each  injection  of  the  former,  repeated  as 
high  as  fifty-two  times,  and  twelve  to  twenty-five  centigrammes  of  the 
latter.  I(xline  als<^)  has  been  employed  for  the  same  purpose.  Favorable 
reports  on  the  use  of  both  of  these  agents  have  been  given  by  some  ex- 
perimenters. On  the  other  hand,  such  jioor  or  nc^tive  results  have  been 
obtained  by  others  that  the  methixl  is  as  yet  far  from  being  universally 
accepted.  For  a  time  good  results  would  seem  to  follow,  yet  they  were  not 
permanent.  Further  observations  in  this  direction  are  necessarj-  before  we 
can  advise  resort  to  antiseptic  injections  as  a  therapeutic  measure. 

I^ate  in  the  disease,  when  all  hojw  is  past  that  mild  measures  will 
arrest  the  progress  of  the  destructive  clianges,  resort  may  well  be  had 
to  the  removal  of  the  fungus,  now  doul)tless  tuberculous,  by  heroic  mi-as- 
ures,  sucii  as  opening  the  joint,  scraping  with  the  spoon,  and  clipping  wiU>_ 


lie  scissors,  thus  thoroughly  rcmoving  all  the  diseased  tissue,  under  anti- 
,'pti<*  irripitidii  mid  dressings.  Hut  one  hesitates  to  resort  to  siu'ii  cxtix'nie 
leasun-s  until  sinn^lcr  means  liave  Ixtn  trieil  to  alleviate  the  dist-ase.  Such 
mpler  measures  should  l>e,  as  already  suggesteil,  inimol)i!ization  of"  the 
)iut,  and,  in  addition,  in  some  iustanees,  eonuter-irritation  and  fxim|)ression  ; 
If  the  former  iodine,  tineture  or  ointment,  for  the  latter  mercurial  plaster 
I  strips,  or  preferalily  tlie  elastic  bandage.  But  \i\  as  previously  suggested, 
lere  exists  constitutional  involvement  in  this  disease,  it,  too,  merits  atten- 
)ii,  and  oorrtH'tion  as  far  as  may  l>e,  hy  the  use  of  good  food,  fresh  air, 
ithing,  sunlight,  and  excreise,  and  for  niitlieiue  the  hyptphosphites,  with 
alt  and  cod-liver  oil  if  borne. 

In  the  joints  of  the   upper  extremity  this  indieation  of  local  R-st  can 

jdily  l>e  fulfilled,  the  splint  being  best  made  of  leather  or  felt,  as  being 

jbt,  moulded  over  the  part  or  preferably  over  a  gypsum  cast.     By  im- 

wilization  is  not  meant  intermittent  fixation  :  it  nnist  l>e  thorough  and 

kstant.     At  no  time  afler  the  inception  of  the  treatment  should  the  joint 

[moved,  otherwise  gran idat ions  may  be  torn  and  slight  liemorrhages  result. 

'  In  the  inferior  extremity  the  articulation  may  be  prevented  from  bend- 

{,  but  additionally  it  will   lie  neeessary  to  prevent  the  conrussion   inci- 

it  to  weight-l>eari ug.     The  ankle  and  knee  can  1h'  efHi'ieutly  fixed  by 

n  leather  splints,  lacing  at  the  side  or  in  front,  and  the  weight  of  the 

\\  taken  fmm  the  limb  by  crutches,  with  a  patten  on  the  o]>pnsite  boot; 

the  isehiatie  eruteh-spliut  of  Mr.  Thomas  will  mci't  both   indications, 

hgh  uncomfortably  worn  by  some.     In  the  hip-joint  a  strong  patho- 

|ral  factor  to  be  oven-ome  is  the  contraction  of  the  muscles,  giving  an 

(ormal  posture  to  the  limb  and  aggravating  the  joint-jiri'ssure.     Exfen- 

I  by  stirrnp,  weight,  and  pulley  in  horizontal  jiositiou  will  readily  over- 
le  these  symptoms,  give  the  limb  its  most  desirable  position,  ea*e  the 
1,  and  immobilize  the  joint  if  the  tnmk  is  kept  su]>ine.  If  one  plans 
orry  a  ease  of  hijv-joint  disease  to  a  successful  issue  by  this  method,  not 
r  the  extremity  but  also  the  body  should  be  tietl  down ;  for  it  is  imma- 

II  whether  the  limb  is  flexed  on  the  body  or  the  trunk  is  bent  on  the  limb, 
I  either  rase  motion  in  the  joint  result-s.  This  i>lan  is  ailoptal  by  Mr. 
■sh,  his  jmtients  being  constantly  confined  to  their  Ixds.  In  the  early 
cs  of  the  aflection  this  metlxKl  of  extension  and  eonuter-extension  is 
ect  so  far  as  the  iK'ueficial  locid  effect  is  conwrnetl,  but  the  protracted 
inemcHt  as  witnessed  at  the  Alexandria  hospital  is  objectionable,  as 
ing  to  undermine  the  general  health.  This  objection  is  largely  over- 
;  by  confining  the  jwitient  to  a  splint  which,  while  allowing  extension 
counter-extension,  enforces  alisolute  immobility  of  the  joint  under  all 
imstances,  and  yet  jwnnits  the  removal  of  the  patient  from  ]>laee  to 
^  into  the  open  air  and  sunlight,  and  even  the  riding  in  a  child's  car- 

t. 

lTiis  splint  consists  of  an  iron  frame  covered  with  canvas,  exct>pt  a  two- 
ree-ineh  simce  in  the  centre  for  convenience  of  defecation,  two  detach- 
VoL.  Ill— 72 
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able  steel  pieces,  one  upright  at  the  foot,  for  extension  from  a  stirrup-etrap, 
and  out"  a  ciirvetl  arm  at  about  tlie  middle  stretching  over  and  lio^'ond  the 
centre,  for  attachment  of  the  c«uuter-oxtending  perineal  straps.  Webbing 
over  tiie  chest  fixed  to  the  sides  prevents  the  patient  from  sitting  up.  Oc- 
casionally with  a  very  restless  child  a  third  steel  piece  arches  over  the 
lower  tliird  of  the  tiiigh,  to  fix  the  knee.  One  inferior  and  both  superior 
extremities  arc  free,  also  the  head  and  neck  ;  otiier>vise  tliere  is  immobili- 
zation of  the  trunk,  with  extension  and  fixation  of  the  hijj-joint. 

On  this  "  stretclier-s[)lint"  tlie  nurse  can  airry  the  child  from  place  to 
place  and  attend  to  all  his  wants.  He  improves  in  flesh,  the  jMiin  rapidly 
disapjjears,  and  a  happy  eounteuauee  takes  the  place  of  the  previous  anxious 
look.  No  lied-sorcs  form,  tliou^rii  cliildren  have  thus  been  tvmfined  from 
five  to  eight  mouths  continuously,  and  with  the  best  rt?sults.  Three  to  four 
months'  use  of  the  splint  will  usually  suffice  if  the  case  is  taken  early  and. 
the  constitutional  cachexia  is  not  too  strongly  marked.  Following  this  a 
Thoniiis's  splint  should  Ix-  us«xl  until  the  cure  is  complete.  Complicating 
abscesses  are  to  be  opened  prunijitiy  by  incision,  all  antiseptic  precautions 
being  observed  during  the  ojxjration  and  in  the  after-treatment. 


I 


A  rare  cause  of  subacute  inflammation  of  the  synovial  membrane  is  the 
preeenoc  of  blood  in  the  joint,  found  occasionally  in  cases  of  hemophilia. 
To  this  I  called  attention  as  tarly  as  1868,  the  joint  involved  in  the  <«fic 
being  the  hip.  It  may  attack  any  joint,  the  knee  preferably.  The  s>'m|>- 
toms  arc  soreness  of  the  joint,  [lain  on  motion,  sudden  swelling,  posAibly 
fluctuation,  and  sli<;ht  heat.  Inimobilizntion  and  etjuable  pressure  cause 
absorption  of  the  contained  tluid  and  subsidcuce  of  the  attack.  The  tempta- 
tion would  be  great  to  tap  the  joint ;  but  if  there  is  any  suspicion  of  the 
cause  of  the  trouble,  or  if  attentiun  is  cullc^l  to  the  fact  that  the  patient  is  a 
bleeder,  all  wounds  should  of  course  be  avoided. 
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By  CHARLES  T.  POOEE,  M.D. 


Disease  of  the  jointa  is  one  of  the  most  common  surgical  complainta 

f  childhood  :  it  is  met  with  among  all  classes  and  in  all  oonditious  of  life; 

3  period  is  exempt  from  it.     From  the  moment  of  birtii  (for  a  child  may 

•en  be  born  with  a  diseased  joint)  to  adult  life  articular  inflammations  are 

immon.    While  these  ofUni  yield  readily  to  treatment  wlicn  taken  in  time, 

ley  are,  on  the  other  hand,  most  i-elx'llious  and  dististrous  when  neglected 

f  treated  imprajwrly.    The  subject  therefore  demands  eareful  consideration. 

I  The  struct  lire  of  the  articular  ends  of  the  long  bones  in  infancy  and 

|ldh(Hid  ditlers  from  that  in  adults   in   certain    imjxirtant  respects;    the 

onger  the  child  the  more  marketl  is  the  difference.     In  early  life  the 

Iphyses  are  to  a  greater  extent  within  the  synovial  cavity  than  in  the 

alt ;  they  are  composed  mainly  of  cartilage,  with  jxiints  of  ossification 

their  centre;  "  they  inereaiie  in  ail  directions  by  interstitial  growth,  and 

)  osaiiication  advances  from  within  outward ;" '  and  they  are  separated 

Oi  the  diaphysis  by  the  epiphysial  cartilage  or  disk.     Both  the  epiphyses 

I  the  diaphysial  ends  of  the  long  bones  are  srats  of  exceedingly  active 

(native  processes.     Not  only  do  the  epiphyses  themselves  increase  in  all 

fictions,  but  the  lr)ng  bones  grow  in  length  by  addition  at  their  articular 

I     The  parts  in  these  situations  are  very  vascular,  and,  as  in  all  tissue 

jre  active  growth  is  going  on,  healthy  nutrition  is  easily  supplanted  by 

bologiml  processes.     Recently-formed  tissue  has  feeljle  resisting  power, 

therefore  is  less  able  to  withstand  morbid  action.     Another  peculiarity 

1  marks  the  ditlerence  between  the  infantile  and  tlie  adidt  Ixine  is  that 

nutrition  of  the  epiphyses  in  childhofKi  is  not  de|)endent  on  that  of  the 

(hyses ;    this  explains  the  fact  that  the  diapliyses   may  he  e<.>mpletely 

roycd  while  the  epiphyses  contiiuie  to  grfiw,  and,  on  the  other  hand,  the 

T  may  be  involved  in  disease  while  the  former  escape.     These  consid- 

bns  render  the  study  of  joint-affections  in  ehildluMMl  different  from  that 

be  same  affectictns  in  adults.     The  nearer  a  eliild  a|»[>roaehes  puberty, 

nore  does  the  course  of  articular  inflammation  resemble  that  in  adidts. 

lointB  vary  in  their  liability  to  beoome  affected  with  chronic  disease. 


*  MacDamaro,  Diseases  of  the  Bones  and  Joints. 
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off'  while  the  oxamiiiatiun  is  \mag  made,  tlii>  limb  can  bi'  freely  moved,: 
tliat  without  any  jwiii.     Tho  .startinjj-|><tiiit  nf"  a   iii'iin)tii'  aflVi'tioii  of 
hi{)-joiut  may  \)v  an  injury,  and  tlif  pain  ami  lanii'Mess  i-omi-  ou  t«gflli( 
and  are  more  acuti-,  a(-c(.)rding;  U*  ti)c  patient's  .statement,  ttian  is  the  csfiej 
true  liip-joint  diwase.     The  linih  is  flexwl  and  often  cfjhl  and  bhie.     The 
patient.s  do  not  eoniplain  of  [tain  at  night,  a.s  in  di.scatie  of  tlic  lu|i-juiq 
The  sur&oe  of  tlie  joint  is  often  exquisitely  sensitive  to  the  lu»<-h.    Th 
is  not  found  in  artieular  iuflaniination.     These  exapgei-atinl  .s<'nsai ions 
the  general  eonditioii  of  (he  patient — the  plnrup  and  healthy  a pp«  110x111  xh 
should  be  reliwl  upc)n  to  separate  neui-otie  arttxitious   from   true  hiit-jou 
disease. 

Infantile  paralysie  slunild  never  Ik-  mistaken  for  hip-discaso :  the  aa 
onset  of  tlie  symptoms,  ulU;n  with  fever,  the  ab.senee  of  s^tasiu  or  wjnt 
tion  of  miis(^les,  the  free  motion  of  tlie  joint,  and  later  tlie  marked  atru|i 
in  certjiiu  muscles,  as  well  as  tlie  abseniv  of  |»ain,  and  the  i-<ddne!ss  of 
whole  lind),  siioidd  pivveoit  it  frr>ni  being  taken  tor  any  joint-atlii-titin. 

PeriarthritiB  (Ciihney)  is  not  a  conmion  afteetion.    Cellulitis  anxin)^  I 
museJes  is  an  aeute  affe«'tion  a<Hxnnf)anie«l  by  h^'al  (lain  and  niarke<l  iijna 
tutional  symptoms,  but  it  d<K.'s  nut  pjvsent  the  signs  nor  run  the  dir 
course  of  artieidar  inflammation. 

Vertebral  caries  is  nion'  ofU-n  mistaken  for  hij)-<lisease  than  any  <(tli 
lesion,  esjK-eially  when  the  lumbar  portion  of  the  spine  is  affectetl. 
)min  may  be  referix-tl  to  the  knee,  thigh,  or  hi|)-joint ;  there  may  Ije  pr 
niarkt^l  lameness,  with  flexion  of  the  thigh  on  the  jjelvis,  cspeeially  if  tl 
is  an  abscejis  in  the  psoas  nnisole ;  there  is  atrophy  of  the  limb.     A  ehil 
with  vertebral  disease  tan  stand  as  well  upon  the  susjjcoted  linil>  as  ui*m 
the  sound  one ;  there  is  a  stillness  in  hi.s  carriage  that  is  not  scon  in  hi|>- 
joint  dis(>ase;  there  is  an  absenee  of  reflex  S|)a.sms  of  the  mus<'les  of 
thigh  ;  the  patient  suffers  greater  inerea.se  of  pain  when   he  assumo* 
erect  pasition  and  experiences  more  relief  when  in  the  horizontal  poeitid 
than  in  coxitis.    On  passive  motion  the  hea<l  of  the  fennir  moves  sra(M)th| 
and  there  is  no  muscular  resistant*  exeejjt   when  the  psttaa  is  iuvoKt 
Wlien  deformity  of  the  spine  is  present  there  i-an  be  no  question  as  to  1 
diagnosis.     It  is  a  rule  always  to  examine  the  spine  in  all  sus|ie«t«'»l  n 
of  hip-joint  disease.     As  to  the  mure  sjieoial  symptoms  of  spinal 
the  rr.uler  is  referred  to  the  article  u]x>u  that  subject. 

Disease  of  the  Sacro-Hiac  Joint. — Di.sease  of  this  articulation  amy 
sinndate  hip-joint   affe<-tiou.     ftibney  (piestions   its  existence  exeopi  as, 
secondary   afl\vtion.      It   would    seem   that    the   question   whether  it  isj 
primary  or  a  secondary  affection  turns  ujwn  the  fact  whether  disease  Ik 
ning  in  the  bone  just  Ix-neath   the  cartilage  is  to  l>e  <>onsidered   primarv"  ( 
WH-ondary  disease  of  an  ailieiilation,  and  whether  disease  ever  begin.s  in 
articulation  itself.    Miirsh '  records  a  case  in  which  the  joint  was  in  a  cow 
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Irumous  material  produces  tubercle  in  the  old  acceptation  of  that  term, 
lud  tultcrc-ular  matter  prwlut'cs  the  so-called  strumous  deposit  in  glands; 
,nd,  furtlier,  the  tuben'le-ljacilUis  is  found  in  both  growths.  All  jvrsons 
re  not  c<|uall_v  .•<iiseeptil)le  to  tubercular  infection  :  it  therefore  still  remains 
5  define  tliat  eon<lition  or  state  of  the  tissues  which  predisjwses  to.  or 
(Fords  a  proper  soil  fur,  the  lodj^ement  and  de%'elopment  of  the  bacillus. 
'his  is  still  calltd  the  strumous  diathesis,  meaning  thereby  a  certain  vul- 
erability  or  proclivity  of  the  tissues  to  the  development  of  tubercle.  A 
pttcr  expression  would  lie  "  tnlx'renlous." 

It  is  a  well-established  fact  that  a  child  .seldom  inherits  the  bacillus ; 
simply  is  born  with  some  def(X!t  in  its  constitution  that  predisposes  it  to 
le  lodgement  and  development  of  tubercle  in  certain  tissues. 

This  diathesis  may  by  a«[uired  in  the  course  of  any  debilitating  disease, 
oni  impure  air,  bad  food,  r>r  luiiiealthy  surroundings.  The  exanthematous 
*ases  may  and  often  do  implant  uj>on  the  tissues  of  a  previously  perf'ct-tly 

rlthy  cliild  a  soil  in  which  the  bacillus  can  gain  lodgement  and  thrive. 
The  Iwu-ilbis  gains  access  to  the  body  cither  by  the  respiratory  passage, 
\  the  intestinal  tract,  or  through  a  wound.  Whether  it  will  obtain  a 
Igement  ami  develop  depends  upon  the  r<'sisting  power  of  the  tis.sue  :  if 
e  child  is  licalthy  the  bacillus  will  lie  arrested  in  its  development  and  kept 
[bay  until  it  is  finally  eliminated  or  destroyed;  if,  on  the  other  hand,  his 
tal  powers  tiave  not  sufficient  resisting  force,  it  gains  lodgement  and  grows 
der  certain  unknown  conditions. 

I  It  is  gcncr.dly  (X)nsidere<l  that  joints  are  infected  from  some  other  foci 
the  ImkIv.  Baker'  states,  "  It  is  almost  certain  that  in  tnbpn.ndar  disease 
joints  we  are  dealing  with  a  secondary  infection  in  l]»e  vast  majority  of 
les ;  that  the  organism  intr(.Kluc<tl  info  the  system  elsewhere  and  pn'sent 
tl)e  blo«xl  has  found  in  its  wanderings  a  home  jieculiarly  fittetl  for  its 
»wth  in  the  tissues  of  the  joint.  Tbei-e  are  only  two  tissues  about  a  joint 
K-hi(-h  the  bacillus  can  find  JiKlgemeut, — the  synovial  membrane  and  the 
icellons  tissue  of  the  bones." 

Some  months  ago  I  n|K'rated  upon  a  robust,  well-nourished  child  five 
rs  of  age  for  tubercular  disease  of  the  wrist-joint :  there  was  nothing 
interest  about  the  oi>eration.  The  child  died  in  a  few  weeks  Cmm  diph- 
ria;  and  on  jvyst-niortem  examination  tultercles  were  found  in  the  lungs 
I  the  bronchial  glands  weiv  filled  with  caseous  matters  of  much  old<;rdate, 
IP  of  them  showing  cah«reous  degeneration.  No  tnberclt^  were  found 
ut  the  seat  of  ojjei-ation.  The  ijones  of  the  wrist  were  in  all  prulMibility 
cted  from  tlic  glands. 

There  are  two  cireiunstances  which  contribute  to  the  development  of 
>pele  in  the  articular  ends  of  bones  in  children  :  first,  the  active  nutritive 
IBBB  going  on  at  the  articidar  ends  of  growing  bones,  which  means 
mt  flow  of  blood  to  the  jwrts ;  and,  secondly,  the  low  vitality  of  the 


'  British  Medical  Journal,  1888.  vol.  i.  p.  1259. 


1172 


OKEASES   OF   THE    MAJOR    ARTICPI~\TIOK8. 


Lameness  is  always  met  with  ;  early  in  the  disease  it  may  be  alight;  the 
jiatient  complains  of  a  leclinir  nf  insecurity  iilKHit  his  hip,  nr  it  may  ap{j 
only  after  exordse  ;  in  timrke<i  ciusi's  IiKNiiinition  is  im|M>!Nsil)ii-.     Iii  standin 
the  whole  weight  is  thrown  iiinm  tlie  smiml  liml>.      There  is  teudernew  <m\ 
pressure  over  tlu-  joint,  and  sonietinu's  there  is  a  diffuse  tenderness  ove 
the  whole  gluteal  region.     Then-  is  in  time  some  swelling  over  the  juuitjl 
depending  uiMin  tiie  aiiwunt  of  suppuration  present.      In  the  early  stagt- 
alight  swelling  diiwtly  over  the  artirulation  may  be  discovered  <»n  careful 
examination.     Alt^'mtion  in  the  slmjw'  of  the  hip  is  mentioned  by  niani 
due  to  extrapi'lvie  altsccss,  antj  Inter  in  thedisea.s<'  to  atPijihy  of  the  ninwlt^l 
The  motion  «t  the  hij)-joint  is  smiHjth,  free,  and  j>ainle8s  if  eare  be  taken 
tliat  no  nKrtion  is  conveyeKl  to  the  saoro-iliae  joint.     Ther«-  may  be  sunn 
flexion  if  there  is  a.  psoas  absees.s.    The  thigh  is  usually  fnllv  .•vtcnil.tl.  :»im 
there  is  no  shortening. 

ThjL"  diagnosis  l)etween  this  dis^'asc  and  that  of  the  hiti-j**int   i"«tjuiit 
mueli  (tire.     Ijiuneness  is  (Mjinnion  to  l»oth  art'eetions ;  the  |)ain  often  simo 
lates  that  of  disease  of  the  hip.      If,  however,  pressing  the  two  iliae  bou 
together  <ir  a|»!»rt  from  each  other,  or  trying  to  tilt  the  iliiun  on  the  su^ 
|>eet^Hl  side  iipwunl  or  dnwuwanl,  the  hi|vjoint  not  l>eiug  fixe<l,  t-ansos  pain, 
this  points  to  the  saei-o-ilia*-  articulation   as   the   hK-ation   of    the  tnMiblr. 
Free,  painless  motion  at  the  hip-joint  will  exclude  that  articulation.    Swell- 
ing in  the  glut(«l  i"egion  is  not  [tositive  prtMif  of  disesise  of  the  ilium,  as  i( 
may  be  due  to  i-oxalgia  :  even   (he  prcscni-e  of  tcnilenu'ss  in  this  region 
cannot  be  entirt^ly  relied  n\wn.     It  is  only  by  exclusion  that  a  corrert  dii 
nosis  can  Ik*  arrive<l  at.      If  then-  is  no  disi'asc  nf  the  hip  or  lower  portim 
of  the  spine,  and  the  symptoms  mentiontil  alxjve  aiv  foun<l,  there  is  stroiij 
probability  that  the  Ha<To-iIiac  articulation  is  affected,  especially  if  pain  ii 
caused  or  inci-easetl   by  erowtling  the  ilii  together.      The  pi-est'uee  of  an 
abscx>ss  with  a  sinus  lesxding  into  the  joint  is  pr(M>f  pf>sitive  of  the  existew 
of  disease. 

The  treatment  of  diseii.se  of  the  sju-ro-iliuc  articulation  in  its  early  stu 
is  absolute  rest  to  the  jmrts  ;  tln'  patient  ex]XTiences  relief  fnira  the  ap]>liii 
tion  of  a  firm  hanflagc  over  the  ]>elvis  which  holds  the  parts  at  rest  ;  eXH 
tension  with  a  light  weight,  .steadying  the  thigh  and  pelvis,  may  be 
advantage.  If  abscesses  exist  fmtside  of  the  jhIvic  cavity,  they  shouhl  In- 
oix-iihI,  the  diseased  tis.sue  removc<l,  the  parts  thoroughly  disinfe«-ted,  aikI 
the  wound  dix'saed  antiseptirally.  The  management  of  an  intrapelvie  «\)k 
lection  of  pus  is  mon'  difii<iilt,  esjKHMally  if  there  is  no  external  absc< 
but  even  here,  if  one  is  satistiol  that  there  is  disea.se  of  the  joint,  a  renio\i 
of  the  cartilage  would  aiford  di-ainag*-,  and  frequent  washing  out  with 
antiseptic  solution  might  bring  about  a  cure.  Van  Hook'  adoptetl 
method  of  draining  an  intra|K'lvic  ai)scess  by  entering  the  jielvis  thniuglj 
the  posterior  su|»erior  spinous  prwess  of  the  ilium.     "  The  patient  lying  <% 
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role,  inflammatorv  process^  take  plaeo  about  it,  so  that  fibrin  is  thrown  out, 
(bnuing  a  capsule  arouixl  it.  Tlio  contents  of  the  capsule  after  attainiut;  a 
ertaiu  stage  uf  develitptneiit  undergo  retrogressive  changes,  owing  to  tiie 
ack  of  blood-supply.  These  are  of  a  caseous,  fatty,  and  necrotic  character, 
^metimee  this  limiting  tissue  consists  of  sclerosetl  bone ;  atler  a  time,  in 
ertain  cases,  tlie  contents  of  the  shell  undergo  litjuefiietion,  which  may 
Inally  break  through  its  limiting  menibrane  and  further  infect  the  bone, 
brming  new  and  larger  de[KJsits  tilleil  with  bony  detritus  and  eliarged 
iibercular  matter.  If  these  bone-abscesses  are  of  any  size,  tliey  olteu 
outaiu  sequestra. 

Savory'  has  drawn  attention  "to  the  analogy  that  exists  between  the 
rogress  and  effects  of  tubercle  in  the  lungs  and  iu  the  bone.  The  cancel- 
U13  texture  of  bone,  wliicfi  is  the  scat  of  tulxTcIe,  resembles  bi'i)ainy  in 
hysical  characters  the  parenchyma  of  the  lungs.  ...  In  both  cusea  the 
)ongy  texture  apjx'ars  to  be  filled  up  and  rendered  solid  by  the  infiltnitiou 
f  c-ascous  deposit ;  then,  too,  the  resemblance  further  apptsirs  iu  the  halo 
t  infiamraatiim  or  iucrcitsed  vascularity  of  varying  width  which  so  otlcn 
irrounds  the  mass.  Still  furtlier  is  the  likeness  shown  iu  tlie  iniKle  in 
hich  tulx'rde  dcgcucratcs.  The  includwl  tissue  is  broken  down  and  de- 
Boyed,  until  a  cavity  is  left  in  the  cancellous  lx)ne  corresponding  reiuark- 
rfy  to  a  vctmita  iu  lung.  Further,  the  likeness  is  extcndeil  by  the  relation 
'  cancellous  bone  to  the  neighboring  joint  and  the  relation  of  the  lung- 
bstance  to  tlie  pleura." 

Konig  divides  bone-tul>erculosis  into  throe  classes:  (1)  the  dry  form, 

liere  there  ia  a  tendency  in  the  tubercular  mass  to  be  transformed  into 

Btricial  tissue  and  thus  prevent  the  distribution  of  the  bacillus ;  (2)  those 

les  in  which  the  vegetatiou  degenerates  into  a  soft  gummous  detritus, 

lieh  shows  a  disptwitiou  to  iufect  the  tissues  in  its  immcfliate  vicinity,  and 

18  tends  to  the  spread  of  the  dis<»ase;  (;?)  an  infiltrating  variety,  in  which 

t  bone  becomes  infikratetl  with  tubercle,  showing  no  limiting  barrier; 

8  cancellous  tissue  of  the  bone  l>cconies  rapidly  involvc<l  in  one  ma«s  of 

leaae.     Iu  tlie  latter  form  the  joint  soon  Ijccomes  infix'ted,  and  the  patient 

■learly  from  general  tuljcrculosis.     As  long  as  the  walls  of  these  tulier- 

ar  foci  remain  unbroken,  or  do  not  Iwcorae  infwte<l,  extension  of  the 

ease  does  nob  take  place.     The  tendency  of  these  deposits  to  undergo 

trtjgm  is  great:  it  is  always  either  towartls  cicatrization  or  towards  li<pie- 

lion  and  caseation.     The  size  of  these  caseous  deposits  varies :  they  may 

upy  a  considerable  .'^piice  of  the  cud  of  the  bone,  or  may  be  confined  to 

uall  area. 

Tubercle  in  Iwne  iu  its  early  stage  ia  invisible  to  the  naked  eye;  later, 
vever,  after  it  has  acted  as  an  irritant  and  increased  in  size,  a  halo  of 
ammation  or  vascular  redness  ajJiH-ars  around  the  dcjwsit ;  sometimes  a 
(ous  mass  of  considerable  size  is  surrounded  by  this  vascular  zoue,  which 
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tiou  makes  the  carrying  out  of  the  general  ludirations  in  tlie  niaiiugcDient 
of  joiiit-afftH'tions  difllcrcut. 

The  iiitf  lligeut  troatiui'iit  of  hip-joiut  disi'aso  must  be  Iwust'd  upi>n  clar 
views  of  its  pathology. 

In  the  early  stage  of  the  affection   when  l)eginiiing  in   the  bone, 
have  to  do  with  a  tulx-roular  deposit  in  the  ne<'k  and  iiead  of  the  femur  <ii 
in  the  a(t'tal)uliitii.      All  siib.se([Ueut  eliangi-s  in  the  Inmes  and  joint  liave  foi 
their  startiug-jwiut  this  iieuplasni.    The  dej>o8it  follows  one  of  two  courses:! 
either  it  extend-  and   further  iiifiM-ts  tli*'  bime,  thin  extension  and  infw-tiiii 
being  aoeimipanied   by   iiirtainaiatory  and   iie<Totie  changes,  or  it  U>«tiii« 
the  scat  of  eoimeetive-tissue  metanior})hosis  and  ceases  to  act  aa  a  soum  ul 
danger.     The  iiulinitiiiU!<  fur  tix-atnient,  therefoif,  (hiring  the  first  stage  an 
to  prevent  exten.siuu  of  the  disea.se,  and  to  further  tlie  eliange  of  the  dejjos 
into  connective  tissue. 

In  the  si"cond  stage  of  the  disease  the  joint  lias  iK-t'ome  infected,  and 
have  to  do  with  a  tubeivular  osteitis  of  tlie  l)oue  and   inflammation  of  tlM 
joint.     Mere  our  tr«itm(  lit  must  U'  dii-ectwl  towards  protet:ting  the  par 
from  all  sourees  of  irritation,  so  that  repair  may  lie  effected  by  the  neplacit 
t)f  the  losses  from  disease  by  fibrous  tissue. 

In  the  third  stage,  ailer  the  joint  lias  become  disorganize<i  and  the  boufl 
necrotic  and  carious,  and  abst^-sses  have  formed,  the  indications  are  to  prv- 
mote  the  removal  of  flis4ased  tissue,  so  tliat  re{)air  c-an  take  place. 

In  disea.se  Iiegiuiiing  in  the  .synovial  membrane  the  same  indieatimig 
hold  good.  fl 

In   the   t-onstitutioiial    tn-atment    every   mesins  should    he    adopt<'d    In 
improve  the  general  liealtli  of  tlie  patient.     The  use  of  the  different  prep- 
arations of  iron,  «xl-liver  oil,  and  gotxl  generous  diet,  as  well  as  being  out 
of  doors  iu  the  fn-sli  air  and  sunshine,  if  the  necessary  exertion  does  uolH 
interfere  with  tiic  hx-al  manageiiieut  of  the  di.sease,  are  <«lled  for.    The  indi-" 
cation    for   tlie   loeal   trmtment  of  chronic  tuln^reular  disease   of  the  hip, 
M'hether  it  l)egins  in  the  bones  or  iu  the  synovial  membrane,  is  ab«oltUf  ndfl 
to  the  joint,  and  on  this  point  there  is  scarcely  any  difference  of  opinion^ 
among  those  who  have  to  treat  this  alfivtion.     How  best  to  attain  this  i-wi 
has  received  different  interpretations. 

In   regjird   tu  the  management  of  infiainmation   of  other  articuiatioi 
there  has  always  Ix-en  a  iiiiauiniity  of  opiuion.     Take,  for  inslanee, 
knee-joiut.     When  it  is  diseas<"d  the  method  of  fixation  is  well  known 
always  thoroughly  tarried  out.     The  articnlaticjn  at  the  hip  differs  fnim 
that  of  other  joints,  exeejit  the  shoulder,  in  that  a  long  bone,  tlie  femur, 
attaclie<l  to  a  comparatively  short  lH>ne,  the  ilium,  wi  that  there  is  an  i 
mense  leverage  bnmglit  by  the  thigh  acting  as  the  long  arm  of  a  jxiw 
ful  lever  ii]m)ii  the  |K'lvis  thn)Ugh  the  head  of  the  bfme  as  a  fulcnim. 
becomes,  thereibre,  a  difficult  matter  to  keep  the  joint  alwolutely  at  re: 
Any  device  that  does  not  completely  fix  the  joint  is  .so  far  defective.     Take, 
for  instance,  the  usual  method  of  treatment  by  weight  ami  pulley  as  geni 
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towards  the  articulatiou  and  inv<jlve  it     The  ultimate  result,  so  far  aa  the 

joiut  is  coui-ernttl,  depends  u|)on  tlie  situaticin  of  thi'sc  tubercular  deposits 

and  the  course  pursuitl  liv  tliein,  whether  tliey  lake  on  a  cicaitriziug  jiroefss, 

break  down  aud  discharge  into  the  Juiut,  or  intiltrate  the  canuelluus  tissue 

in  the  end  of  the  buues.     If  the  tulRTeuhir  deposit  talces  on  a  cicatrizing 

process  aud  is  rejilaced  by  eouneftive  tis.-.ue,  the  parts  arouud  returu  to  their 

Donual  eonditiou  and  give  no  further  tnmijle.     lu  cases  where  the  tubercle 

breaivsdowu,  liquefies,  and  casoates,  and  Im-omes  surninndwl  with  a  shell 

of  sc^^lerosed  Iwne,  it  may  cease  to  ati  as  an  irrituut  to  the  parts  and  may 

remain  an  indefinite  time  without  giving  any  trouble,  all  pain  having  ceased 

ind  the  child  going  about  without  any  dise<imfort  j  or  there  may  be  pain 

ibout  the  bone  at  times  in  damp  weather  or  after  exercise,  sometimes  ten- 

leruess  over  the  parts  on  pressure,  utieii  acliing  of  the  limb,  passing  oil' 

md  reap|K'aring  jigain.     I  have  seen  quite  a  number  of  cases  giving  such  a 

listory,  aud  have  always  found,  when  any  o[KTatiou  has  Iwcn  callwl  for, 

hat  there  were  taseous  miisses  nf  considerable  si/^  in  tlic  end  of  the  Ume, 

he  joint-trouble  having  ceased,  or  showiug  only  the  remaios  of  prcvioas 

iseasc.     Finally,  in  those  tsises  in  which  an  abscess  is  formed  in  the  bone 

Imay  progrt^j  until  it  ojx'us  into  the  arlieulatiou. 

u  The  joint  may  be  affected  with  disease  in  two  ways:  first,  by  contiguity 
f  tissue;  secondly,  by  the  opening  of  a  tul>cr<!ular  abswss  into  tlie  joint- 
ivity.  It  should  be  nottil,  however,  that  the  articulation  is  fivqneutly 
rst  affecttctl  in  the  former  way,  while  later  it  is  iuleetetl  dii'eetly  from  the 
bstxss. 

,    As  these  bnne-aljseesses  increase  in  size,  more  aud  mon^  of  the  cancellous 

fBuc  lx"comts  involved,  aud  the  area  of  the   inflainniatory    halo  extends 

litil  it  approaches  tliat  |)ortion  of  the  bone  to  which  the  articular  cartilage 

attachiHl  and  from  which  it  giiiris  its  nutrition  ;  finally  it  reaches  a  |ioint 

1st  within  this  tissue.     The  ctfit't  is  first  to  cause  congestion,  and  later  to 

minish  and  then  cut  off  the  vascular  supply.     The  articular  cartilage  first 

8es  its  iilnisli  color  and  beccmie^  of  a  yellowish  hue  ;  later  it  is  raised  like 

blister  from  the  bone  over  an  extent  of  surface  corresponding  to  the  ex- 

Qt  of  the  disease  in  the  bone  behind  it ;  finally  a  jK-rfiu-aiion  takes  place, 

d  the  contents  of  the  abswss  gain  access  to  the  articulation.     Thi>so  holes 

the  cartilage  have  a  ver>-  characteristic  appearance  :  they  have  clean-cut 

ges,  as  though  they  were  cut   out  with   a  ]>uiich  ;  their  contour  is  often 

t^dar  ;  the  surrounding  cartilage  retains  its  normal  white  color.     Often 

ere  are  a  numl)er  nf  ]i!afcs  ))re.-^nting  this  <'hanieteristic  loss  of  substance, 

|H?ndlng  upon  the  amount  and  extent  of  the  disease  in  the  bone;  at  times 

J  whole  bone  under  the  cartilage  will  \x  aff'wted  with  osteitis,  and  will 

esent  an  irregular  granular  appearance  an<l   Ir>  coveretl  with  exudation. 

such  cases  the  whole  articular  cartilage  may  be  detached  in  a  mass,  like 

«p,  from  its  bony  attachment.     In  other  cases  only  islets  of  apparently 

rmal  cartilage  will  be  seen,  the  rest  of  this  tissue  having  Ix^n  destroyed. 

all  these  eases  the  joiut  has  long  been  disorganized,  its  capsule  is  jier- 
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f'oraUHl,  and  absccssea  have  appeared  in  the  soil  \)atta.  Before  tliese  changes 
have  taken  plaw,  and  previous  to  the  jx>rf'oration  of  the  cartilage,  the  joint 
often  becomes  distended  with  fluid,  due  to  the  extension  of  the  inHammft- 
tiou  by  contiguity  of  tissue.  These  attacks  of  synovitis  are  often  of  sliort 
duration  at  fii-st,  ct>niing  on  afler  some  injury  or  too  much  exen;ise ;  ailer  a 
few  days'  rest  tiiey  jkiss  otf,  only  to  be  repeated,  iiowevcr,  on  the  rcjK-tition  of 
the  exciting  cause.  Soon  the  joint-swelling  will  come  on  npon  less  provoca»J 
tion,  and  the  distention  will  be  slowur  in  di«ip|-)esiring,  until  finally  thai 
effusion  will  ^KTsist  and  the  joint  continue  enlarged.  In  iheso  casts  the 
contents  of  the  joint  may  slowly  become  purulent,  so  that  when  the  tuber- 
cular aljseesa  ojiens  into  the  joint  no  further  increase  of  the  symptoms 
takes  place.  Tiiben-uJar  deposit  may  take  plaw  in  the  synovial  membrane 
as  well  as  in  the  bone,  and  tiie  two  prwesses  go  on  together. 

Necrosed  pie<ie3  of  bone  of  varying  size  are  frc<piently  met  with  in  con- 
nection with  hHuc-tulxTonlosis  ;  tlu'v  often  pres«Tve  some  jwint  <jf  attach-, 
ment  to  liie  bone  ;  tliey  are  frcfjuently  of  a  wetlge  shaj)e,  with  the  Uii« 
directed  to  the  neighlxiriiig  joint,  while  the  apex  looks  towartls  the  medul- 
lary cavity.  Brtwei^n  the  sequestrum  and  the  iiealtiiy  l)one  imnu-diately  | 
surrounding  it  there  is  a  layer  of  firm  tulwrcular  granulation  which  joins 
it  to  the  bone,  the  latter  being  frc<piently  diseased.' 

A  good  result  has  Ix-en  obtainerl  in  all  varieties  of  tuljerenlar  disease  of  i 
the  ends  uf  the  l>oues  except  (lie  infi hinting  variety.     It  is  pnxluceil  onlyl 
after  the  destruction  of  the  part  inv(»lvc<l,  liy  the  discharge  of  the  abscess  J 
through  a  sinus,  if  the  deposit  has  niarkwl  necrotic  changes,  an<l  later  by 
the  formation  of  cicatricial  tissue.      The  firmer  the  granulation  and  the 
fewer  the  tuliercles,  the  more  likely  is  it  to  Ixrome  replac-cil  by  firn>  fibrous^ 
tissue  ;  the  greater  the  s<iftening,  the  nnjre  liability  is  there  to  suppuration 
and  tlie  more  protracted  is  the  course  of  llic  disease. 

TUBERCULOSIS   OF   THE  SYNOVIAL   MEMBRANE. 

Tuberculosis  of  tlie  synovial  membrsme  is  a  frwpient  disease  in  child- 
hofKl.     Formerly  it  went  under  the  names  of  pulpy  degeneration,  whit* 
swelling,  and  tumor  albns  ;  more  recent  [mthological  research  has  demon-'< 
stratctl  that  it  is  a  tubercular  diseast;  of  the  synovial  membrane. 

The  earliest  manifestation  patliologirally  of  tulxTcidar  disease  of  tiiej 
synovial  mcmbraue  consists  in  a  swollen,  oj)!des<'ent  condition  of  the  mem- 
brane; it  is  filled  with  inftammator)-  products.  The  surface  soon  loses  it*J 
smooth  ap|)earance,  and  by  d(gre<'s  assinnes  the  aspec-t  of  grantdation- 
tissue.  As  the  disease  progresses,  the  membrane  liecomes  thickened,  soft, 
and  friaijle,  and  here  and  there,  both  in  the  membrane  itself  and  in  the 
subsynovinl  tissues,  masses  of  caseous  mnterial  are  formed.' 

When  once  established,  the  inflammatory  process  extends  until  the  liga- 


'  Jones,  Diseaies  of  Ihe  Bones,  p.  179. 
■  Marsh,  Disctties  of  the  Jointf,  p.  00. 
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ments,  cartilage,  and  often  the  ends  of  the  bones,  are  involved.     As  the 
disicasc  of  the  synovial  membrane  advances,  tliis  semi-solid  gclatinmis  tu- 
bercular material  gradually  extends,  and  slowly  jjcrmi-ates  all  slrurttuTS  of 
the  joint  and  fills  its  cavity.    As  soon  as  tlie  cartilage  is  ovcrlapp.-d  by  this 
pulpy  material,  it  loses  its  natural  bluish-wliitc  tint  and  polislKxI  surface 
and  be«!ome8  of  a  yellowish,  dull,  and  opaque  color.     It  soon   undergoes 
enxsion,  slight  at  first,  but  these  spjts  s(xju  decjicu  luitil  the  undt'rlying  bone 
is  reached  ortlie  synovial  membrane  acf|uire,s  adhesions  to  Its  surface  ;  vessels 
enter  its  substance,  and  a  nuiniier  of  pits  and  excavations  arc  formed  t\in- 
Uiuing  granulation-tissues;  these  increase  and  unite,  s<j  that  by  degrees  the 
bones  become  denuded  and  more  or  less  diseased.     This  gelatinous  material 
(lerrarates  and  infiltrates  all  struetnres,  and  may  extend  to  the  tissues  out- 
lide  of  the  joint.    Through  this  newly-fornicil  tissue  blood-vessels  jK'uet rate. 
In  many  cases  abscesses  form  in  this  thickened  tissue  from  easeons  deposits, 
|D(i  ajx-n  either  within  the  joint  or  external  to  it.     On  opening  such  a  joint 
vhen  the  disease  is  advanced,  the  whole  cavity  is  found   filkd  with   this 
iemi-transparent  gelatinous  material,  the  ligameuts  arc  swollen  atid  solleued, 
he  cartilage  is  more  or  less  destroywl,  ami  the  bones  are  disciUied  :  in  fact, 
verk'  tissue  of  the  articulation  has  been  invaded  by  this  pulpy  material. 
Through  this  ma.ss  are  frequently   found  collections  of  thin,   uuhealthy- 
doking  pus.     Outside  of  the  joint  the  parts  are  also  often  infiltrated,  of  a 
•le,  unhealthy  color,  and  considerably  swollen. 

It  is  a  slow,  insidious  discjise,  often  ending  in  a  general  arthritis  and  in 
Mai  destruction  of  the  articulation,  and  even  in  desuh.  Its  exciting  cause 
lay  Ix'  an  injury,  or  it  nuiy  eonie  on  without  any  ajiparent  cause.  It  never 
lakes  its  a|)jK'anince  except  in  those  of  a  tubercular  diathesis. 

The  g<:!ncral  treatment  of  a  child  affei'ted  with  joint-disease  calls  f<>r  but 
fief  notice.  The  necessity  for  kee|)ing  the  patient  in  as  good  a  condition 
t  possible  is  so  well  recognizeil  that  any  remarks  on  the  subject  are  need- 
hk  Tonics,  fresh  air,  pleasant  surn)undiugs,  and  nutritious  food  are  of 
icalculaitle  benefit,  and  without  them  our  best  efforts  at  local  treatment 
ill  be  disap|K3iuting.  We  can  give  no  mtxlieine  wbieh  will  have  any 
roet  ett'ect  on  the  joint-affection  :  we  can  only  iuHuenw  it  by  attention  to 
e  hcnlth  of  the  patient.  It  may  be  laid  down  as  a  rule  that  in  ehiklren  who 
c  of  low  vital  powei-s  and  whose  general  condition  is  depressiil,  joint-disca-se 
ill  progress  no  matter  how  rigidly  the  hKul  treatment  may  be  carried  out; 
bile,  on  the  other  hand,  any  improvement  in  the  general  health  of  the 
ild  will  place  him  in  a  better  condition  to  overetjme  the  jitint-disease. 
ippuration  is  present  in  many  eases ;  and  a  general  oousidcration  of  the 
inagcmcnt  of  abscess  is  presenteil  in  anotiier  place. 

The  general  symptoms  of  tulx-rcular  osteitis  are  limited  motion,  lame- 

89,  swelling,  and  deformity.     These  usually  come  on  in  the  oixler  named. 

all  cases  of  tubercular  osteitis  the  joint,  if  affected,  is  involved  sccond- 

ily;  in  certain  cases  it  may  escape  infection.     Id  the  early  stage  of  the 

'cction  we  have  to  deal  with  only  a  bone-lesion,  and  the  treatment  of  this 
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condition  is  tlic  same  as  that  of  similar  disease  more  distant  from  the  join^ 
After   tlie   articulation    luis    ln.vume   iuvolvi'd  another  clement    is    addtd^ 
alth<jiigii  the  Itwiil  management  of  the  joint-trouble  is  the  same  as  that  of" 
tlie  bone-lesion.     Disease  beginning  in  the  synovial  membrane  calls  for  the 
game  management  as  dise:»s<.'  Ix-giuiiing  in  the  \mne.    Thus  the  treatment  of 
jointwliseases  may  be  considered  collectively,  and  our  main  dejiendence  must 
be  placed  ujwn  affording  to  the  affeefetl  articulation  absolute  rest.     But  con- 
sideration of  the  general  treatnieiit  of  joint-affection  would  be  verj'  iinxmi- 
plete  without  a  clear  uiulerstanding  of  the  mechanism  and  thcnipeutic  use 
of  extension  in  the  management  of  acute  and  chronic  joint-diseases. 

Spasm  is  one  of  the  most  constant  and  jKiinful  symptoms  of  iuflanima- 
tion  of  the  larger  joints,  csjK'cially  when  the  Ikiucs  are  involve<l :  it  is  Hie 
cause  of  the  puiufid  slartitigs  so  common  during  the  course  of  the  disease; 
it  disturbs  tlie  rest  of  the  ]>a(ieut,  and  is  no  small  factor  in  keeping  up  and 
aggnnating  the  Iwal  troulile.  Although  it  is  universally  admitted  that 
rest  is  an  absolute  necessity,  yet,  from  the  want  of  a  cliiir  understanding  of 
what  is  meant  by  rest,  the  method  of  obtaining  it  is  often  very  imj)erfectly 
carrieil  out. 

Mr.  Marsh,  in  a  chapter  "Ou  the  prejudicial  effects  of  intra-articular 
pressure,  and  on  the  danger  of  prfnlucing  it  by  surgiml  appliances,"  in  his 
work  on  "  Diseases  of  the  Joints,"  ha*  so  dearly  sixikcn  ujion  this  subject 
that  I  cannot  do  Ix'ttcr  tliau  make  very  free  use  of  this  chapter.     He  savs, 
"All  will  accept  t  lie  general  proposition  that  rest  is  e8.«cntial  in  treatment 
of  inflammatory  disease  of  the  joints;  yet  ihere  are  some  piints  which 
rwpiire  to  be  insistcxl  njxin  in  order  that  the  principle  may  be  adet|uatelyj 
«»rric<l  out.     There  is  present  in  all  cases  rcHex  contraction  of  the  siir» 
rounding  muscles.     In  the  majority,  however,  it  is  only  slight,  and  suffi- 
cient merely  to  secure  more  or  less  fixation  and  protection  of  the  affected 
joint.     Neither  in  the  shoulder,  wrist,  elbow,  nor  ankle  docs  it  become  ex- 
cessive, so  as  to  lead  to  either  deformity  or  excessive  pain.     All  the  joints 
when  first  attackc<l  are  placed  in  their  resjKvtive  positions  of  greatest  eas 
and  their  positions  are  maintained  undisturlxid  by  muscular  spa.sm  throUji 
even  long  perimls  of  active  disease.     In  disease  of  tiio  shoulder  the  arm 
remains  at  the  side ;  the  elbow  is  kept  at  an  angle  of  about  one  humlred 
and  twenty  degrees;  the  wrist  is  slightly  dropped;  the  ankle  is  fixed  in  a 
j>osition  of  slight  e<(uinus.     Both  the  hip  an<l  knee,  however,  offer  a  strong 
contract  to  all  these  instances.     They  are  liable  to  the  influence  of  constant, 
and  often  violent,  spasm  in  the  surrounding  muscles,  which  frequently  leaiJsJ 
t-o  severe  suffering  and  to  irremediable  def'ormity.     To  secure  rest  to  a  di*-' 
eased  joint,  all  its  component  structures  must  be  taken  into  account,  ami 
the  different  sources  of  disturbances  must  be  kept   in  view.     The  synovia 
membrane  must  not  only  be  defended  from  mechanic-al  disturbances  bji 
movements  of  the  joint,  which  have  the  effect  of  dragging  upon  and  com-] 
pressing  its  swollen  processes  and  fringes  ;  it  must  also  be  rclicve<l,  as  far  af  I 
possible,  of  its  function  of  secreting  synovia ;  while  if  it  becomes  distended 
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[bv  effusion,  appru|)riaU;  racaus  must  be  taken  to  remove  th!^  condition. 
The  articular  ends  of  tiie  butie  mast  be  in  tlie  same  way  retievcd  of  their 
ordinary  fuuctions  of  sustaining  tlie  pix'Sfjure  to  which  they  are  exposed, 
'not  only  when  tliey  are  engaged  in  transmitting  tlie  weight  of  the  body, 
1  but  also  during  muscular  action.  .  .  .  The  tibia,  in  cases  of  the  knee,  for 
lexamjile,  is  a  lever  acted  tm  by  ttie  surrounding  mnselcs,  and  having  the 
condyles  of  the  ihigh-bttne  as  its  fulcrum,  and  whenever  the  nius«_'k'S  eon- 
!tract  80  as  to  move  the  tibia  ita  up|)er  end  is  pressctl  against  the  femor. 
Hence  to  place  the  knee-joint  at  rest  is  necessary  nut  only  to  protect  the 
synovial  membniue  from  disturlwnce,  and  to  relieve  it  from  the  active  dis- 
charge of  its  secreting  functions  and  to  prevent  the  patient  from  bearing 
*-eight  on  the  limb,  but  also  to  remove  the  intra-articular  pressure  resulting 
from  muscular  contractious.  .  .  . 

"  Tlie  conditions,  however,  under  which  a  diseased  joint  is  placed  arc 

widely  ditforcut.     Pressure  depending  upon  superincumlx'nt  weight  may, 

it  is  true,  be  removetl  by  position,  but,  in  consequence  of  reflex  in'itation, 

She  muscli'S  are  ke|)t  in  a  state  of  conti-iiction,  which  in  the  hip  and  knee  ia 

iflcu  BO  simsmodie  and  so  violent  that  it  is  attended  with  extremely  painful 

jumpings  and  startings  of  the  whole  limVi.    Tlie  fimv  with  which  the  mus- 

'Jcs  act  exceeds  normal  euiitraction  as  pain  exwctls  imtiu'al  sensation.  .  .  . 

its  amount  is  indicated  l>y  the  sulffring  it  causes,  when,  as  is  often  the  case, 

he  slightest  movement  of  the  limb  or  a  light  step  across  the  floor  or  even 

D  an  adjoining  room  brings  on  a  condition  of  spasm   which  makes  the 

otient  cry  out  with  jiain.  .  .  .  Under  these  circumstances  the  articular 

nds  of  the  bone  are  not  only  deprived  of  (lie  usual  respite  from  pressure 

diich  constitutes  their  physiological   rest,   but,  disca.scd  as  they  are,  and 

lerefore  so  much  the  more  in  need  of  rest,  they  arc  ex[)osctl  liour  after 

our,  or  even  week  after  week,  to  an  amount  of  pressure  wliich  is  often  in 

lany  cases  in  excess  of  that  to  wliich  tiiey  would  be  exposetl,  except  on  very 

ire  occasions,  in  the  condition  of  health. 

"  Any  scheme  for  treating  the  hip  or  knee,  therefijre,  must  include  a  pro- 
ision  liir  the  relief  of  intra-articular  prt>ssure.  Tbero  are  at  present  two 
•iucijKil  methiKls  by  which  this  may  be  attcniptwl.  (1)  The  joint  may  be 
aced  in  some  form  of  rigid  ai)pnratns  which  prevents  movement,  and 
ider  the  influence  <if  wlii<'li  muscular  spasms  will  subside.  In  all  joints 
oept  the  hip  and  knee,  and  in  many  instances  in  these  also,  this  method 
ei&cient  and  leaves  nothing  to  l>e  desired.  .  .  .  (2)  Weight-extension 
ly  l>e  employed.  .  .  . 

"  Yet  there  lies  at  the  bottom  of  the  suwcssfiil  appliaition  of  wcight- 
tcjisiou  a  principle  which  is  tmpiently  overl(K>ked,  and  the  residt  is  that, 
stead  of  acting  so  as  to  relieve  intra-articular  pressure  by  drawing  the 
rfec«  out  of  abnormally  dose  contact,  extension  has  exactly  the  opposite 
eet,  for  it  brings  the  articular  ends  still  more  firmly  together.  (Fig.  1.) 
the  weigiit  is  attaclunl  to  a  limb  that  is  in  the  position  of  extension,  ita 
idency  is  to  draw  the  joint-snrtaees  apart.    In  the  majority  of  cases,  how- 
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ever,  in  wliit-h  the  weight  is  used,  the  joint  is  fixed  in  a  position  of  flexiotvl 

and  does  not  admit  of  extension.     Now,  if  the  weight  is  applied  in  tlit] 

usual  manner  when  the  limb  is  flexed,  it  will  be  seen  by  l<x)king  at  Fig.  ll 

p,Q   J  p  that  the  force  ealled  into  play  is  really  that  of  leveiv] 

^V  age  of  the  second  order.    The  traction-weight  to  thel 

/^*  >^,^      foot  is  the  power  aetiug  on  tlie  lever  formed  by  the] 

r"     ''*^  ^V  tibia  ;  the  resistance  to  be  overcome  is  in  the  uontraO'J 

tion  of  the  liam-string  rauscles  (inserted  just  IjeloWj 
WEioHT-atTiiKMojc    ACTiso  j|,p  ],p^(j  „f  ,],p  |jq,j(.\  ^^j  (1,^,  lijjament  structures  i 
AS  Lf.veiiaoe  in  Case  of  the  •.,  ■i/.i-  •  iii 

KSEE.-P,  pulley:  w.  weight;  the  l>acii  ot  the  joint ;  the  fulcrum  is  constituted  byj 
F.  fulcrum.  (Manh.)  ^^^  condyles  of  the  femur.   The  effect  of  the  traction 

■weight  is,  therefore,  to  bring  the  lu»ad  of  the  tiliia  into  firmer  •.■<)ntact  with  the 
condyles  of  the  fcmtir.     In  the  same  wiiy  in  (he  ca.se  of  the  hi[>-joint  (Fig.  2) 


Fio.  2. 


r 


the  weight  attiK-hc*!  to  the  foot  acts  on  the 
femur  as  the  jx)wer  tending  to  overcome  the 
resistance  offered  to  extension  of  the  thigh 
on  the  trunk  by  the  rigid  (istKis  and  iliaeus 
inserte<l  into  the  trochanter.    If  the  ikirt.s  are      Posm'N  °r  the  limb  m  HiM)»I 
examiiietl  when  the  weight  Iklh  been  ajiptie<i,   acts  ai  *  Levckaoe.— p.  pulley:  W, 
it  will  [>e  found  that  the  limb  has  come  down   «*"""•  '"•f"'^'™"-  (M*"") 
into  a  horizontal  |io.«ition  while  the  pelvis  has  been  rotated  so  as  to  pnxluce 
curvature  of  the  luml)ar  spine  forwanl,  as  in  Fig.  3.     This  change  in  the 
Fio,  8.  position  of  the  limb,  however,  does  not 

alter  the  force  that  is  being  employed. 
jy  f Tlie  forcK  is  a  leverage  still,  and  the 

intra-articiilar  pressure  is  still  in  action. 

W«GB,^EXT««,.0K    ACn^O    AS   A    LKVX.AOE     I"    ""l*^"-    |«    P'^VCUt    this    effcct   of  the 

w  Hir-PisKASfc— p,  puUcy;  Jf,  weight;  F,  ftii-  weight,  it  is  necessary  to  proceed  in  th^j 

loliowing  way. 

"  In  case  of  the  knee,  the  thigh  being  fixed,  the  extension  must  be  maid« 
in  the  long  axis  of  tiic  leg.  This  is  most  conveniently  done  by  placing  the 
limb  on  such  a  framework  as  is  shown  in  Fig.  4. 
The  plane  for  the  thigh  sliould  form  an  augleof  about 
sixty  degrees  with  the  surface  of  Uie  bed.  If  it  is 
more  obliijue,  the  leg  will,  if  there  is  any  flexion,  ap- 
proach tlie  perjK'iidicular,  a  position  not  only  incon- 
venient, but  likely  to  induce  ccdcma  of  the  foot.  .  .  . 

"On  tlic  same  principle,  when  tlie  hip  is  the 
affe<;ted  joint,  tiie  leg  l>eing  extended  on  the  thigh, 
the  limb  must  Ix-  raised  until  the  spine  is  free  from  anterior  curvature,  and 
must  then  \yc  supportt-^l  in  this  jwsition.  The  weight  being  made  to  act  in 
the  long  axis  of  the  limb,  as  the  deformity  is  reduced  the  apparatus  must 
be  rearranged  by  reducing  the  height  to  which  the  limb  is  raisctl." 

Extension  a]Ji»!ied  to  the  hip  or  knee  as  in  Figs.  1  and  2  often  inrrcosca 
the  amount  of  pain  and  spasm:  in  such  cases  the  weight  is  often  increased. 


Fio.  4. 
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the  same  claim  is  made  for  all  splints  constnicted  upm  this  principle — 
that  it  alwohitely  fixes  tlie  joint,  that  it  protects  it  from  all  jar  and  pre- 
vents muscular  spasm,  and 

at  it  permits   the   patient 

go    aixiut    without    any 

Injury    to    the    articulation. 

He     makes     the     following 

.tements :    that  locomotion 

ith  extension  after  all  reflex 
contractions  have  Itccu  o\er- 

me  is  useful,  and,  more- 
over, is  a  |Misitive  advantage, 
and  "a  iicctssity  to  a  iM>r- 
articular  hygiene,"  and 
that  "an  organ  in  a  certain 
dt^ree  of  progressive  inflam- 
mation presents  conditions 
essentially  diflcrcnt  from  the 
same  organ  in  the  smic  rela- 
tive dt^ree  of  iuflatnniation 
in  the  retrogressive  stage. 
E.xtension  <^n  cover,  as  a 
means  of  treatment,  hut  a  cer- 
tain portion  of  time  through 
wliich  an  iuflamuiation  of  the 
hip-joint  must  pass  iu  its  sev- 
eral stages.  There  are  jKjsi- 
tive  iudicatious  for  exten- 
sion, and  there  ai-e  positive 
limitations  for  its  use.  The 
limitations  arc  reached  at 
the  point  when  the  mus(>le8 

have  Ijccome  soft   and  com-  Tayior'i  »i"iuctiou  splint, 

iressihle  and  interstitial  movements  have  become  completely  retrogressive."' 
We  think  that  these  views  arc  too  radical,  and  that  the  premis<«  are  not 
exactly  correct.  In  the  first  place,  jicrfwt  prmiiiinoit-K  extension  cannot  In* 
kejit  np,  from  the  very  nature  of  the  tissues  we  have  to  do  witli :  adhesive 
planter  will  stretch,  and  tlic  skin  will  relax,  no  matter  how  firmly  the  splint 
may  have  l>ecei  a[)piied,  or  how  much  extending  force  has  been  put  on  by 
means  of  the  key  and  rat<'hct.  After  the  patient  has  been  about  for  some 
time  tlie  strajis  at  the  f(tot  will  Ik>  found  loose ;  in  otlier  words,  the  extend- 
ing force  has  dimiuisiu^,  and  continuous  extension  has  not  been  obtainwl. 
Even  when  the  child  is  in  IhhI  with  tiic  splint  on,  tlie  same  condition  will 


■  Boston  Medical  and  Surgical  Journal.  March  A,  1870,  p.  318. 
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joint  is  healtliy,  and  that  the  lameness  is  due  to  bands  of  adhesion  cither  I 

within  or  without  the  articulation.     Joints  that  are  suitable  for  nianipiila-  ] 

tion  are  i'l-ee  from  abnormal  heat,  or  if  any  heat  is  j>rest'nt  it  follows  cxer-l 

cisc  and  rapidly  subsides  after  rest     In  many  eases  they  are  abnormally  1 

cold,  and  the  skin  is  dark  and  mottle*].     There  is  often  pain  upon  motion,  1 

and  the  parts  are  owlemalous  and  swollen.     It  is  often  imjK)ssible  to  state  J 

just  what  is  the  condition  of  the  parts,  yet  these  are  the  cases  which  are  ] 

eurwl  liy  forcibly  bending  the  joint.     The  oiK-ration  is  peHormed  under  an  I 

aaiesthetie ;  gas  may  Iw  usetl,  but  all  nnis<^'ular  resistance  must  be  ab<jlished,J 

so  that  the  foixx-  is  brought  to  bear  uptm  the  adhi'sions  and  their  rupture  raol 

be  easily  appiveiated.     The  juint  should  then  be  thoroughly  fle.vetl  and  ex- 

tendetl.     During  this  proowliire  the  bands  are  often  felt  and  even  hcjinl  to 

give  way.     There  is  no  after-jwiin.     The  {jatient  soon  regains  jwinless  use 

of  the  limb.  'l 

ABSCESS.  4 

There  is  a  great  difference  of  opinion  in  regard  to  the  proper  manage^ 
tnent  of  abscess  in  connection  with  jointKlisease,  between  those  who  tvn- 
fine  tlipmselves  to  the  mrrlmnieal  trf-atmeiit  of  disf-ases  of  the  articulation 
and  the  general  surgeon.     Many  of  the  former  allow  abscesses  to  increase 
and  burrow  among  the  soft  jiarts  until  they  make  an  oi)ening  for  tJjcm- 
selves;   the  latter  holds  that  they  should  be  evacuated  as  s«w>n   as  thcy» 
are  discovered,  thoroughly  drained,  and  treated  like  similar  uoilections  oN 
nuittcr  in  other  locations.  1 

Abscesses  may  be  either  intracapsular  or  extracapsular,  or,  as  is  morn 
generally  the  case,  they  start  within  the  articular  cavity,  in  time  porforat^l 
the  capsule,  and  then  burrow  in  the  soft  [Kirts;  they  may  in  a  few  ciusw 
be  extra-articular  at  first,  but,  as  a  nile,  they  soon  eonimuni<-atc  with  tb4| 
joint-cavity.  The  only  cxct>ption  to  this  is  where  there  exists  an  abs<-cs« 
in  the  end  of  one  or  Ijoth  of  the  l>ones  forming  the  articulation,  which 
has  opened  external  to  the  capsule,  and  where  the  joint  itself  is  aSccted 
only  by  contiguity  ()f  tissue  and  not  by  infirtion  from  the  bone-aljsceas 
itself.  But  in  whatever  way  these  colle<;tions  of  pus  may  have  formed,  or 
wherever  situated,  only  one  course  of  treatment  must  lie  followed.  It  may 
be  laid  down  as  a  rule  (hat  as  soon  as  ])us  is  formed  in  a  joint  it  should  lie 
treated  like  an  abscess  in  any  other  locality,  and  that  its  presence  within 
the  capsule  does  not  in  any  way  form  an  exception  to  the  inflexible  rule 
that  it  should  be  at  once  evacuated.  An  articular  cavity  containing  pns 
is  no  longer  to  be  looked  upm  as  a  serous  sac  :  its  functi(ms  as  a  joint  have 
been  (U-stroyecl.and  it  has  been  reduced  to  a  cavity  containing  pus, — nothing 
more  nor  less ;  the  simple  fact  being  that  we  have  a  sac  lx)unded  by  a  dense 
inelastic  wall,  secreting  j>undcnt  matter,  which,  sooner  or  later,  will  jierfo- 
rate  its  fibrous  surroundings,  form  a  new  alwivss  among  the  soft  parts,  and 
finally  open  through  the  skin  and  discharge,  ai\er  burrowing,  it  may  lx>, 
for  a  considerable  distance.  There  is  no  dift'erence  iK-twecn  an  extnu-apsu- 
lar  and  an  intracapsular  abscess,  except  that  the  latter  is  more  serious  and 
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more  dangerous  to  the  life  and  int^;rity  of  the  artkiilation  ;  and  there- 
fore, if  pus  in  the  soft  parts  demands  aeti%-e  tri'atinent,  the  same  rule  must 
hold  good,  with  even  greater  ihrve,  in  regard  to  eolleetious  of  matter  con- 
neeted  with  joint-tlisease,  whetlier  they  are  aeute,  suhaoute,  or  chronic 

Mr.  Marsh  divides  abseesse,s  in  e<inne<'tirtn  with  joiiit-tlisettse  into  three 
Masses.    (1)  The  aeiite, — those  whieh  form  in  acute  suppurative  synovitis,  in 
general  arthritis,  and  in  pytemia.    They  are  attendwl  witij  iiigh  t4'mj)eratnre 
and  marked  (tmstitntioiml  symjTtonis  ;  tliey  are  sudden  in  their  advent,  and, 
if  allowed  to  nni  an  nnrelievetl  wurst',  destruetive  not  only  to  the  integrity 
sf  the  joint  involved,  i>ut  otlen  also  to  life  itself.    Aeute  altseess  may  form  in 
the  course  of  any  ehronic  joint-trouble,  either  from  injur}-  or  from  the  burst- 
ing of  an  abseess  of  tlie  Ixme  into  the  artienlation.    (2)  Those  that  form  lati-r 
n  the  disease,  and  generally  are  connc^'tetl  with  tubiTcHiIar  or  non-tnbereular 
liaease  of  the  bone.    They  are  often  slow  in  their  formation,  fretjuently  unat- 
ende<l  with  any  markfni  symptoms,  witli  no  great  elevation  of  temperature, 
intl  with  hut  little  jmin,  esjMX-iall}'  those  fijrniing  alwut  the  hip-joint.     Yet, 
f  careful  investigation  ia  made,  a  history  of  inenased  pain  and  exacerl»- 
ion  t»f  tlie  joint-disease  may  be  made  out.      In  the  moix-  superfieial  joints 
Derea.se<l  swelling  am!   [laiti  are  often  eivniplained  of.     In  other  cases  an 
vening  elevation  of  tem|>erature  may  be  noted  for  some  time,  with  more 
iseomfort  in  going  al>out,  or  even  pain  at  night,  and  witli  swelling  of  tlie 
iirrounding  soft  parts,  often  followwl  by  a  sudden  diminution  of  the  more 
rate  symptoms  as  soon  as  the  pus  has  [Mrforate<l  the  eapside  and  dittust'd 
||Blf   in    the    surrotuiding  tissues.     (3)  Residual  abseessis, — those  whieh 
evelop  when  all  disease  has  subsided,  and  wliieh  involve  the  old  inflamma- 
•ry  prodn(!te,  as  the  remains  of  an  old  alH<x>(s  that  lias  undergone  caseous 
Igeneration,  ete.     These  may  not  make  their  appearanoe  until  months  or 
fen  years  after  the  dis«'itse  of  which  they  are  the  result  has  passwl.     They 
*e  often  aeute  in  their  advent,  attain  considerable  size  if  tlie  pim  is  allowed 
(  accumulate,  and  are  attended   with   marked  twustitutional  symptoms. 
hese  abs«>sses  may  also  have  their  origin   in  the  itiflanimatork'  products 
nitrated  in  the  sot\  jMirts,  wliieh  have  low  vitality,  and  on  the  receipt  of 
I  injur)',  from  failure  of  health  or  some  unknown  cause,  break  down,  and 

I  abscess  of  greati>r  or  less  size  results. 

The  course  of  an  abscess  in  connertion  with  joint-dis«'ase  varies.  When 
llectious  of  pus  are  allowed  to  follow  what  is  called  their  natiii"al  cours*', 
they  are  intracapaular  in  the  lx»ginning  a  time  will  arrive  when  they 

II  perforate  the  (-.i|>side  and  bnrniw  in  the  soft;  parts,  following  often  the 
asicular  platies,  and  frecpu'ritly  extending  fiir  fi-om  llie  joint  In'fore  they 
proaeh  the  surfaix?  and  discrharge.  These  eold  abscesses  sometimes  con- 
n  a  pint  of  pus;  the  suft  parts  are  undermined  ;  the  nniscles  are  dissected 
>ni  one  another  and  their  nutrition  is  greatly  imiiaiiW.  The  walls  of 
6h  an  abscessHiavity  are  thick,  and  lined  with  exudative  material  tillinl 
th  .spores,  whieh  tend  to  ke<'p  up  tlie  sup]iumtion.  When  tlu^se  abscesses 
ve  their  origin  in  tubcreidar  disease,  they  always  ixjiitaiu  the  tulwrele- 

Vov.  III.— 78 
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polvis  and  thus  swniring  to  the  hijv-joint  perfect  rest.     But  it  is  a  fixatiuD- 

the  form  of  splbt 


)li 


iiid  ill  til 


splint,  and  in  this  ifspect  it  m  tw  inijirnvi-nient  upon 
extending  only  Irom  the  jielvis.      Lin'oinotii.»n 
is  not  8o  easy  with  this  splint  as  with  the  other. 
In  st)n)o  I'csjK^'ts   the   principle  of  Thomas's 
splint  is  better  than  that  of  the  Taylor  form, 

Fio.  17. 


Thomas's  splint  (liack  view).  TUomnsV  splliil  i  front  view).  Dr.  Lovell't  aplini. 

in  that  there  ran  be  no  motion  at  the  hip-joint ;  on  the  other  hand,  tbc 
American  plan  affords  some  extension,  while  fixation  is  not  so  perfect.  The 
former  has  not  tlic  slightest  iiiflitcnce  in  preventing,  in  the  thinl  stage,  the 
heatl,  or  what  remains  of  it,  from  Iwiiig  crowded  iutt)  the  npjjer  jwrtion  of 
the  aeetabulnm,  while  the  latter  may  do  so. 

Theoretically,  a  splint  combining  |x?rfeet  fixation  and  perfect  extcnsiou 
would  meet  all  ohjwtioiis.      Dr.  I.Hivett  has  acted  npon  this  plan,  and  ha? 
devis«xl  an  apparatus  (Fig.  HJ)  which  cinnbincs  these  two  points.     It  is  fur 
the  left  leg.    "  The  chest-piece  A  B  is  made  to  open  by  a  hinge  at  the  back,  j 
and  when  cl(>sc<l  in  pla«'  is  biickh'd  across  the  diest.      f^  is  an  arm  fur  tlir 
|x-rineal  band  niiiniug  in  the  sjinie  place  as  the  perineal  arm  of  the  Taylor 
splint.     D  and  E  are  the  regnlation  thigh-  and  calf-pieces  of  the  origii 
Thomas  splint.      Krom  tlu'  oiifcr  end  nf  E  the  frxit-piece  rans  down  belovrl 
the  ftn)t,  and   ends  in  a  ratchet-and-key  arrangement  for  pnxlucing  e."c-l 
tension,  in  use  in  the  Taylor  splint.    The  splint  is  applied,  the  perineal  band] 
adjusted,  and  the  tniction-bar  tightenwl  la.st  of  all." 

Whether  lii|>-joint  diseasi-  is  treated  by  extension  in  lied  or  by  soiiM 
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limit  the  amount  of  pus,  the  loss  will  be  the  danger  of  hectic  and  amyloid 
degtiDoratioH,  and  the  Ix'ttor  will  Ix'  the  chance  of  recovery  fmm  the  joint- 
disease.  The  ivav  of  fi*ee  incision!*  is  due  to  the  disastrous  i-esults  which 
followed  such  procedures  iwfore  tlie  present  method  of  wound-management 
was  adopted,  and  statistics  ijuoted  to  prove  the  danger  of  interfering  with 
these  e<>llection9  of  pus  are  misleading  and  prove  nothing. 

What,  then,  should  !»'  the  treatment  of  ahsie.-^si^s  in  t^uuet-tion  with 
joint-disease?  Wkdhef  they  are  hdnwajmtikir  or  extracapmdar,  they  shouM 
be  oj>ene<l  <m  noon  att  l/ieif  nre  dinvovertd,  ihoi-oiKjhhi  (Intiix'd,  ami  (rented  iu>- 
ytrding  to  tlie  tceN-entahlixhed  riUeti  of  antixeptic  mtrr/rri/.  Mar.«h  '  makes  the 
following  statement  in  r^ird  to  abscesses :  "  That  matter  should  l)e  evacu- 
itcd  as  soon  as  it  is  detected  must  Ix'  strongly  a<lvixsite<l  in  all  instances  of 
luppuration  resulting  from  scrofulous  disease." 

I    The  following  is  the  meth<Kl  usually  adopted  in  opening  these  abeoessea. 
fbe  parts  around  the  aluscess  should  Ik-  thoroughly  washwl  and  rendered 
Septic  by  covering  them  with  a  towel  wet  with  mercuric  solution  (itue  in 
iue  thousand)  some  time  Ix'fore  the  o|>eration.     An   incision   is  made  of 
|nj)le  size  down  to  the  aliscess-cavity  in  such  a  position  as  to  insure  the 
lest  drains^ ;  the  («vity  is  then  I'utcfed,  well  evacuatctl,  and  waslu-d  out 
t  once;  its  walls  are  next  tlioroughly  scraped  witii  a  Volkinanu's  spoon, 
l>  as  to  remove  all  the  lining  membrane  of  the  sac ;  it  should  again  be 
loroughly  flushed  out   with  the  uutise|)(ie  solution.     If  tlie  abscess  con- 
pets  with  the  joint,  that  should  also  Iw  cleaned  out ;  any  carious  l)one  may 
fc  gouged  and  then  washwl  out.     If  there  are  any  sinuses,  they  should  Iw 
Wl  scrapefl,  or,  better,  dis;sect«xl  out,  so  that  no  dis(^ise<l  tissue  is  left,  and 
le  al>sce8s-  and  sinus-walls  may  unite  and  obliterate  the  old  cavity.     The 
lainage  should  Ik>  so  arranged,  if  jMissilile,  that  any  discliarge  will  not  pass 
irough   the  old  cavity,  and  if  the  joint   has  been  entered  the  drainage 
lould  be  from  the  most  dependent  parts  of  that  cavity,  indejjcndent  of  the 
cation   of  the  al)Si'ess.     The   pail   may   then   be  dusted    with    iiMluforin, 
ainage-tuhes  iuwrtetl,  and  the  wound  closed  with  catgut  ligjiture.     A 
rip  of  iodoform  gauz<>  should  be  laid  over  the  line  of  the  incision,  and 
'er  this  an  ample  drtvssing  of  antiseptic  gauze,  and  the  limb  thoroughly 
imobilized. 

Under  this  treatment  it  will  l>c  found  that  the  temperature,  if  it  has 
en  elcvatal,  will  fall,  the  pain  eease,  and  if  the  aliscess  is  an  acute  one  it 
ly  never  give  any  further  trouble.  In  case,  however,  it  is  connected  with 
(t|i»ed  bone,  a  sinus  will  remain  ;  hut  we  have  gained  this:  that  the  pus 
ST  the  joint  will  as  fast  as  formed  drain  away  by  the  shortest  route,  and 
the  drainage-tube  is  properly  placed  tlicre  should  \w.  no  further  ajx-umula- 
n  of  pus ;  this  reduces  the  danger  of  the  matter  burrowing  to  a  minimum, 
1  the  patient  is  saved  the  pain  and  discomfi>rt  of  the  formation  of  new 
loesses.     The  dressings  should  be  renewed  as  often  as  they  become  soilwl. 
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unhealthy  surroundings,  improper  food,  want  of  proper  attentioo,  and 
ignoraiK*e.  Witli  this  class  rcpt  in  bed  is  not  to  be  thought  of,  and  the 
application  of  a  splint,  the  use  of  a  high  shoe  u{>on  the  sound  limb,  ami 
keeping  the  child  out  of  doors  in  pleasant  weather,  is  the  best  that  we  cid 
do.  It  is  among  the  children  of  the  poor  that  we  see  the  disease  so  fn- 
quently  running  to  total  destruction  of  the  joint,  while  among  the  wealfhjf 
we  often  see  the  disease  checked  in  its  earlier  stage.  The  treatment  of  lii|>« 
disease  is  summed  up  in  always  securing  rest  to  the  joint,  and  in  carrvini 
it  out  the  sui^con  must  adopt  those  means  that,  in  his  judgnaent,  will  Utt 
fultil  this  indication. 

In  those  unfortunate  children  in  whom  both  joints  have  become  affectti 
sometimes  the  disease  of  the  swond  joint  dws  not  apj»ear  until  it  is  \n 
advaucixl  in  the  first,  but  sometimes  both  articulations  are  almost  siniui 
neously  affected.     In  1878  there  was  under  my  care  a  child  five  years 
age  who  died  early  in  tiie  course  of  the  disease  from  urremia.     On  p<i 
mortem  e.vamination  the  rigiit  hip-joint  was  found  to  contain  pus ;  tlie  liga-' 
mentum  teres  was  softened,  allowing  the  head  of  the  bone  to  lie  dislocattd 
upwanl  and  backward.     The  floor  of  the  acetabulum  was  diseased  over 
space  about  the  size  of  a  nickel  five-cent  pie<3e  anjund  the  insertion  of  I 
ligamentum  teres,  and  was  partly  necrotic.     The  cartilage  ujxm  the  hi- 
of  the  femur  was  of  a  yellowish  color,  and  at  the  point  of  insertion  of  tl 
ligamentum  teres  was  diseased.    The  capsule  on  its  inner  surface  was  thick 
enoil  and  velvety.     There  was  no  pus  in  the  left  hij>-j<>int ;  the  ligamentiiai 
was  perfectly  healthy.      The  cartilage  upon  the  head  of  the  femur 
white,  glistening,  and  apparently  healthy  ;  the  arotabnlum  showed  no  evi 
dence  of  disease.     There  was  found  a  cai-ious  spot  about  the  size  of  a  spli 
pea,  but  of  irregular  shape,  on  the  upper  surface  of  the  head,  at  a  poii 
just  below  the  line  of  the  epiphysial  cartilage ;  the  cartilage  at  this  ]H)i 
was  destroycfl   over  a  small   extent.      On    making  a  longitudinal  sertii, 
through  the  licad  of  the  femur,  that  of  the  right  side  was  perfw.tly  norma] 
in  the  left  there  was  a  point,  wirresiwnding  to  the  carious  spot,  where  tiu' 
hatl  l)een  a  circumscribed  osteitis  extending  inward  and  upward  from  tbi 
carious  point  to  a  sjxit  just  behind  tlie  epiphysial  lartilagc.     There  wi 
otlier  similar  but  smaller  points  of  the  same  nature  scattered  thronghi 
the  head.' 

In  this  case  there  was  disease  about  lx)th  articulations,  and,  so  far 
could  l>c  judged,  the  tubercular  deposit  occurred  in  both  bones  at  nearly  tl 
same  date.  In  other  casi^  tlie  disease  in  the  first  joint  may  have  advnnt' 
to  total  destruction  of  the  articulation  bt^fore  trouble  begins  in  the  other. 

In  some  <as<>s  of  double  hip-joint  disease  there  is  seen  a  peculiar  tl 
formity   known  as  "  cross-lcggcil"  or  "  scissor-leg"  deformity.      Figs, 
and  21  represent  a  case  which  came  under  my  obeervatiun  some  years  a^ 
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•  MrMiicnl  Record,  November  II,  1879. 

•  Ibid.,  1882,  vol.  ixii.  p.  8. 
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Pocnirring  in  cliildreu  under  six  years  of  age,  two  thousand  and  tliirty- 
eigljt  ocfurrpd  in  girls  and  two  tlioiisand  and  cijrlity-spven  in  boys.     The 
,  tniuhlu  u.>iiiiilly  U-'gins  U'iorf  tlic  sixth  year,  aUhough  it  is  nut  unoomraon 
^in  older  fhildren. 

As  statfd  above,  hijvjonit  dis«i.so  is  a  tutx'rcular  atfct'tion.     It  Ih  never 

!develo|)e<l  in  healthy  efiildrcn,  but  always  in  tln>H«>  who,  through  inheritanre 
w  ill  hciiltii,  j)o.siit!s.s  a  certain  viihierjltility  of"  their  tiissues,  which  hence 
furnish  a  soil  congenial  ilir  the  (lc|>o(5it  of  the  tnlK'nJe-ita<'illu.>*.  That  its 
♦xciting  cause  is  oft*'n  a  fall,  u  wrcncli,  ur  nther  injury  to  the  joint  is  true, 
lyet  the  di.sease  never  fiillows  .sucli  trail  mat  ism  in  jM-rftx'tly  healthy  cbildn'u. 
►  In  some  cases  it  occurs  without  any  assignable  cau.se,  not  infretjuently  in 
(those  who  have  Ikh'h  confined  to  their  l)cds  for  months. 
J.  In  the  vast  majority  of  case's  in  children  under  six  ycai-s  of  age  the 
IdiMase  Ix^ins  in  the  lH)no.  Some  surgeons  l<K>k  iiynm  the  ligamentum 
teres  as  the  |miut  <tf  |)rinmrv  disease,  Imt  |)ost-morteni  c.\am1  nations  entirely 
disprove  thi.s  theory.  The  hi))-joint  ditl'ers  in  two  re.s|>ccts  from  any  other 
articalation  :  first,  tlu;  cpiphy.sis  and  nin-k  of  the  hone  are  entirely  within 
Ihe  capside  of  the  joint ;  secondly,  they  are  nioiT  isolated,  and  the  supply 
of  bkuKl  is  more  ejisily  interfcrc<l  with,  than  in  any  other  articulation. 

The  disease  has  been  divided  into  the  femoral,  the  aiftahular,  and  the 
synovial  variety,  actioi-ding  as  the  affection  starts  in  one  or  other  of  these 
localities.  But,  whether  it  begins  in  one  situation  or  another,  its  course,  if 
not  relieved,  is  slow  and  progti'.ssive  luitil  every  struetuii'  in  the  joint  is 
Involved.  It  may  l)egin  in  any  portion  of  the  bone,  but  usually  begins  in 
'he  head  or  neck, — not  so  freijoenlly  in  tlic  acetabulum. 

As  in  other  articulations,  the  tubercle  follows  one  of  three  etiurscs:  it 
uay  infiltrate  the  bone,  showing  no  tendency  to  be<xjme  limited  ;  there  may 
•e  one  or  several  f<M-i  surniundi'd  by  inflamoiatory  exudation,  which  gradu- 
lly  break  down,  unite,  and  form  tubercular  ahscessi's  (^f  varying  size,  which 
nay  gradually,  by  absorption,  inflammatory  softening,  or  necroti<'  or  airious 
liangee,  reach  the  outer  shell  of  the  Ixjne  and  finally  gain  tuxx'ss  to  the 
oint ;  or  the  deposit  may  nndcrgo  a  cicjitrizing  prixt's-s,  and  recoven'  take 
lace  without  any  tlire*'!  iiii|ilic!itinu  <>i'  the  joint.  .\<'conling  to  the  course 
nrsucd  by  the  deposit  will  U'  the  rapidity  of  tiic  joint-infection  or  the 
•ndency  towards  a  cure. 

In  the  first  or  infiltrating  variety  of  tubercular  infection,  the  joint  is 
ton  affected.  These  are  the  cases  in  which  the  disease  advances  so  rapidly 
lat  its  j»rogreHs  res<'ml>les  thai  of  malignant  di.seas*'.  The  whole  end  of 
le  bone  batimes  intiltnitcil,  the  inflanunalory  pr<HTs.s  often  extends  down 
to  Uie  shaft,  and  the  (latient  siton  dies  of  general  exhaustion  from  the 
fccts  of  depo,sits  in  other  iMjrtions  of  the  btnly. 

In  the  second  variety,  in  which  the  di»«.se  is  at  first  limitetl  to  c<'rtain 

irts  of  the  Imhh-  and  snrrounde^l   by  inHamniatory  de|Hjsit,  whetlier  Iwjny 

fibrous,  its  course  is  much  slower.     It  may  be  mouths  or  even  a  year  or 

lire  before  the  pus  gains  acct^s  to  the  joint.     The  contents  of  the  abscew 
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may  ini'eet  the  liniitiag  exudation  and  the  bune  l>e  again  infected  from  this  I 
point,  so  tiiut  the  neck  and  hciid  of  tlu'  fennir  may  be(x>nie  infiltrated  as  in  I 
the  first  variety,  and  tlu-  di.sea.se  fnitn  tliis  [Miint  pursue  a  rapid  eourse.  In  1 
those  cases  wiiew  the  al)8oe88  slowly  works  its  way  to  the  sur&ce  of  the 
bone,  it  often  discliarp'S  thronfrh  a  small  sinn.s  either  in  the  neek  or  thwuirh  J 
the  articular  mitilage.  Within  these  cavities  are  tmjneutly  found  scfjuw-  I 
tra  of  varying  «ize.  In  tlie  eieatrieial  variety  the  joint  is  never  infefted,  I 
and  a  enrt?  takes  placv  ofh'u  with  perfect  motion.  But  all  these  varieties! 
run  into  one  another.  ' 

The  factoi-s  which  determine  die  course  of  the  tulK-rcular  deposit, 
whether  towaixls  intiltmtiou,  a  local  neei-osis,  or  eieatrization,  are  the  amount  | 
of  |)riniary  U>^■a\  infi^'tiou,  the  fjcner.il  physical  condition  of  the  patient,  I 
ainl  treatment.  R(<covery  front  honc-lulMTcidosis  is  always  by  the  sulistitu-  1 
tiou  of  connective  tissue  for  the  tul)ercidar.  If,  therefore,  au  al)«-css-cavity 
has  formed,  its  iV)Utcnts  must  liiive  Ih-*-!!  removed  and  n'plact'^l  by  connective  J 
tissue  Ix'tbre  re<x)verv  can  laki'  place  ;  and  this  is  always  a  slow  prc>cea8.       " 

Theapj>earan(!e  of  the  bone  in  hip-joint  disea.se  dej)ends  njwn  thevarietv 
and  the  .stairc  of  the  atlcctitm.      In  tlic  iiililtnitinfj  variety  the  bone  is  filled 
with  iuHaniinatory  priMlucts  ;  the  cancellous  tis.sue  is  sot^,  spongy,  and  easily 
broken  down  under  the  fingei-s  ;  the  bone  is  of  a  dirty  dark-red  color;  the 
periosteum  is  thicketml  auti  easily  stripjHKl  off,  exjHising  the  surface  of  tha| 
bt)ne,  of  a  dark  color.     The  articular  cjiHilage  is  chaiigi'*! :  sometimes  it  i*' 
detaehttl  in  a  nui.ss ;  at  other  times  llii'  epiphysis  lies  hms*-  in  the  joint- 
oavity,  covered  more  or  Iinw  with  cartilage ;  again,  ther*'  may  remain  islets 
of  cartilage  surrounded  by  grauulations  from  t!ic  Imne  ;  in  other  ca.ses  it  pn^ 
sents  a  worm-eaten  a|»|icai-au(r,  with  granulations  protruding  from  the  l)one 
beneath.     The  synovial  aieml)rane  is  thickened,  velvety  ou  its  inner  surfiicr, 
and   pcrf^>nited.     The  joint  has  lH'<'(>me  affected  early,  and  is  found  filled 
with  sanious  pus,  liony  (h'tritiis,  and  sc<juestra.     The  trcx'hanter  major  is 
often  easily  deta<'he(l  i'rom  its  eonne<'tioii  with  the  shaft.    In  fact,  ever)'  tissue 
aliHiit  the  joint  has  bc<'ome  dis<^iscd.     The  s{\me  condition  is  s<'«'n  in  thospi 
ca.scs  that  have  advancwl  to  total  dtstructiou  of  the  j)art  although  the  di.s«'ase-j 
may  have  starts!  its  a  hn-al  aU'ection  in  the  Ixme,  the  cancellous  ti.ssne  having^  j 
l>een  infected  from  one  or  sever.il  small  foci.     In  those  ea.ses  where  an  al>- 
seess  has  foriu<-d  au<I  perforated  the  bone,  forming  an  opening  of  var)'iii|rj 
sizt!,  the  bone  may  never  exhibit  .such  extensive  disease  as  mentiontxl  alxtve. 
There  may  l»e  more  or  less  loss  of  sulistance  alnint  the  head  and  neck  :  thus, 
its  U|)i>cr  scgnu'iit  may  Ik'  dcstmyctl,  <ir  the  lower  portion,  with  the  under  ^ 
surface  of  the  ue<-k,  may  Ik-  deeply  crixicd  ;  the  inner  |K>rtion  of  the  head' 
may  be  destn>yed,  leaving  a  shell  tti'  Iwne,  the  cartilage  may  show  netTotk- 
change,  or  there  may  1m'  fiiinid  only  a  sinus  leading  into  a  small  i-avity  io, 
the  ht-ad  or  uc<-k,  the  joint   itself  showing  but  a  slight  amount  of  diseiiK>.j 
In  fact,  bctwe<>n  these  two  extremes  ever>*  shade  of  difference  is  found. 

In  eases  of  a<lvancc<l  (iisc;ise  the  epiphysis  may  be  enfindy  destroyed  or 
may  be  detached  and  lie  loose  in  the  joint.     Later  iu  the  disea-se  nothing 
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may  remain  but  the  truii(atc<l  end  of  the  neck,  the  joint  lieinjt  filled  with 
setjuestra  of  varviiijij  size,  r^nnu'tirncs  rp[)rw('iiting  the  entire  head  of  the  bniic 
denude<l  of  frartilage  and  iilk-d  with  granulations. 

When  the  disease  has  existed  for  sfirue  ti  ine  and  is  extensive,  we  may  find 
that  it  has  extended  dtnvn  tiie  shaft  as  a  ehronic  osteomj-elitis.  The  appear- 
ance of  the  cut  sui-fa«'  of  the  Iwne  is  characteristic ;  its  compact  tissue  is 
greatly  tliinncd  at  the  cx|jcnsc'  of  its  inner  shell,  its  color  is  dark,  awl  the 
mcdnllary  i-avity  is  tilled  with  a  soft,  dirty  yelli)wi8h-red  material.  The 
|KTio«teum  is  wisily  strip]Htl,  so  that  the  whole  diaphysis  can  1h>  extracted 
from  its  covering  hy  simply  pushing  it  u[»,  leaving  the  jwriosteum  intact. 
Sometimes  the  head  and  neck  may  be  fouufl  dctachwl ;  in  such  cases  the 
^nd  of  tlie  shaft  is  irregular  and  looks  dark,  with  diseased  uK'dulla  pro- 
:ruding  fnim  its  central  caivity.  If  a  section  is  made  lower  down,  the  same 
nndition  will  be  found  :  the  whole  diaphysis  is  involved. 

Disease  may  begin  in  the  floor  of  the  aoetabidnni :  in  these  cases  pcrfoni- 

ious  may  take  place  early.     Recently  there  has  Im-cu  under  my  cai"e  a  cliiid, 

bur  years  of  age,  who  when  first  seen  was  sup|X)sed  to  have  tul>ercular 

leteitis  of  the  head  of  the  femur.     The  spasinculic  contractions  of  the  mus- 

'les  of  the  thigh  were  very  frequent  lx>th  day  and  night,  and  abst)lutc  ivst 

ud  extension  failed  to  relieve  tlieni.     I   thcrelon'  tivphrnt>d  through  the 

rochauter  major.     This  did  not  relieve  the  spasm-s,  and  I  openc<i  the  joint, 

s  there  was  evidence  of  pna  in   it.     The  articulation   was  fnmid  full  of 

tU8.     The  cartilage  on  the  head  vvai  bright  anil  apparently  In-idthy.     The 

eetabultim  was  extensively  diseased,  its  floor  was  perfbrat^-d,  and  there  ex- 

iteil  an   infraiM'lvic  abscess  of  considerable  size.     The  head  and  iicfrk  were 

emovctl  in  order  to  afford  drainage  to  the  jjclvic  abscess.     (.)n  section  of 

te  head  it  was  found  not  involved  in  the  disease.     Cases  are  upon  record 

I  which  the  he:id  and  neck  of  the  femur  have  pas-scd  into  the  pelvic  cavity 

irough  the  acetabulum,  so  extensive  has  l>een  its  destruction.     Somctimea 

|e  primary  fcK-iis  of  disease  has  been  iu  the  rim  of  the  acctabulimi, 

I    In  alvanceil  dis«'ase  changes  in  the  shape  of  tJje  ai^etaijulnm  are  often 

(und  ;  its  np}x>r  ]>ortiou  is  eroded,  so  that  what  remains  of  the  head  and  neck 

fthe  fenuir  (M'cupics  a  higiicr  plane  than  noruiyj.     .Vninng  tlie  cdder  writers 

e  often  find  mention  of  dishn-ation  of  the  hmd  of  the  btme  as  a  common 

Knit  of  chronic  dis(>nse  of  (he  hip-joint.     This  is  an  eiTor,  probably  due  to 

le  lack  of  post-mortem  examinations.      In  the  later  stage  of  hii>-joiut  dis- 

Be  the  head  is  often  flattened  or  destroyed  in  its  upjier  segment ;  the  action 

'  the  muscle  is  to  dnnv  the  whole  Imnc  upward  and  backwani,  so  that  the 

>jx"r  Ijoi-dcr  of  the  trochanter  is  placed  ujniii  a  higher  level  liian  normal  ; 

.  the  same  time  the  upper  border  of  the  rim  of  the  acetabulum  i.s  eitKled. 

ither  or  Itoth  of  these  ednditions  jiermit  the  tnK-hantcr  to  assume  a  [iDsitinn 

love  NV'laton's  linc^  and  thus  simulate  dislocation.     True  disliK-ation,  liuw- 

«r,  is  oo-asionally  met  with.      When  early   in   the  course  (^f  the  disease 

e  ligamentnm  teres  has  lx»en  destroyed,  and  there  is  mark(>d  tlexiou  and 

Ujlictiou,  the  head  of  the  femur  may  Ik-   fon-ed  out  of  the  cavity  of  the 
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ankylosis  in  cases  recovering  af\cr  suppuration  niuro  or  less  cxttmeivfl 
eighty-two  to  eighteen.     In  two  of  these  canes  still  distharging,  utikylQ 
progressing  favorably,  and  in  three  there  is  exoelleut  niutiitn.     Except  far 
Uw  sli^t  discharge  remaining,  these  would  Ix;  among  our  bt«t  cas(«. 

Dr.  Taylor's  statistics,  although  very  flattering,  are  almost  ti9«'lfsg.  1 
OBUse   DO  distinction  is  made   between  disease  beginniug   in   the  syiiuvi 
membrane  and  disease  beginning  in  the  bone,  and  they  prove  nothing  lu 
than  that  these  cases  of  iuflammatiun  about  the  hip-joint  re(x>vcred. 
would  be  iDteresting  to  know  how  many  cases  during  the  period  in  whii 
these  ninety-four  were  under  treatment  ])assed  from  under  his  charge,  wl 
their  condition  and  subscfjuent  history ;  for  it  is  a  well-known  fact  tli 
many  cases  pass  from  under  the  rare  of  a  surgeon  because  they  are 
doing  well  or  have  become  dis.'^tisAc-d,  and  these  are  the  cases  that 
up  the  unfavorable  side  of  statistics. 

From  the  annual  reiwrts  of  the  New  York  Orthopa?dic  Dispeneary 
Hospital  from  1880  to  1889,  tliore  Mere  under  treatment  thirteen  huml 
and  thirty-eight  cases  of  hip-joint  disease ;  of  these  one  thousand  and  eigli 
two  were  dis<  Jiurgcd.  Of  the  latter,  three  hundred  and  forty-nine  wen-  ili 
charged  cured, — thirty-two  and  one-third  jxrccnt. ;  five  hundred  aud  flu 
discharged  Relieved, — forty-six  aud  one-half  per  cent. ;  one  hundred  and  tfB 
disi'hargcd  for  neglect, — ten  jKir  c«Dt. ;  ten  discharged  incurable, — one 
cent. ;  and  one  huutlrcd  and  ten  dieil, — ten  per  cent.  The  reports  do 
state  how  many  of  these  were  suppurating  cases,  nor  the  nature  of  the  di 
The  treatment  followed  is  strictly  mechanical ;  the  patients  are  as  well  ra 
for  as  jwssiltle,  the  metlnxl  is  the  best  in  the  way  of  jiersoual  attention,  and 
support  is  all  that  could  l>e  desired.  The  condition  of  tliose  disclmrgctl  " 
lievcd"  is  not  stated,  but  it  is  fair  to  assume  that  the  disease  was  not  chnkrj, 
and  that  it  went  on  to  a  natural  cure  or  provi-d  fatal  frojn  constitutional 
causes.  It  is  also  reasonable  to  suppose  that  many  in  this  da.'v  cca^  U 
attend  because  the  disease  was  getting  worse,  and,  as  is  always  the  c^fl 
among  the  lower  and  middle  classes,  they  did  not  bring  their  rliiUln-n 
bock  because  they  were  not  improving.  Granting  that  thirty-lhiw  pr^ 
cent,  of  these  would  have  been  cured,  this  would  have  raised  Uic  ]k 
eentage  of  those  cured  to  about  forty-eight  per  cent. 

l/ooking  at  these  two  sets  of  statistics,  there  seems  to  be  an 
wlable  diflerence  between  them.     Dr.  Taylor's  patients  are  drawn  from 
most  favorable  class,  while  the  others  are  from  the  lower  walks  of  lil 
The  former  show  much  better  results  than  can  l)e  obtained   in  the  tr 
HUHit  of  tulten-ular  disease  of  tiie  lioncs,  taking  the  rases  as  they  an-  met 
witll  in  jton<^'ral  practice ;  while  the  latter  compose  tliose  only  who  are  f^^^M 
IIm)  most  unfavorable  class.     Statistit^  ai-e  always  misleading  unlcas  it  r 
kiHwu  just  what  class  of  cases  are  includecl. 

When  n  splint  win  be  lefl  off,  and  what  arc  the  signs  of  a  cure  in  hi 
«)iw«A\  are  im|iortaut  qucsti(ms.  In  the  first  phu-e,  all  jsiin  must  hai 
Imw  vwMxl.     A  return  of  plumpness  in  the  muscles  of  the  limb  is  a  sij 
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they  are  as  distinct  and  convint^iug  an  thuse  of  the  »ectiud  «>r  those  of  tlie 
third  stage.     The  syniptitins  will  now  1k'  <'xaniiiiitl  in  detail. 


■  SYMPTOM.S. 

Lameneas. — One  of  tlir  csirlii'st  and  lOdst  «)iwtaut  symptflms  of  hip- 
joint  discskse,  coining  on  often  iK'fon-  the  patient  foniphiin.s  of  any  pain,  is 
iaraeoess.  Tliis  luinuuesii  is  ix-unliur.  TIiitu  is  an  eienu'nt  of  stifliiesrt 
uliout  it  It  uuy  be  only  a  slight  favorin^j;  of  the  atfeuted  limb,  a  Httle 
awkwardness;  the  foot  is  not  raiswl  so  liigli,  and  the  stej)  is  shorter.  The 
i-hild  seems  to  Ir-  ("arefnl  of  the  linil*.  There  is  stiffness  in  the  morning  and 
the  limp  is  then  more  marked,  but  diminicihes  after  use  of  the  limb.  In 
other  (ajiert  it  uuiy  Ih'  in  tiie  evening  tiuit  this  symptom  is  most  noticeil. 
Hnt,  throngh  all,  the  iiatieni,  alihoiigli  not  eoin[»hiining,  seems  to  Ix'  eareful 
of  tlie  limb.  He  doi-s  not  stand  iiiK)n  it.  This  omdition  may  continue  for 
weeks  or  raoutiis ;  there  may  be  times  when  lameness  is  moit>  marked,  a 
day  or  so,  or  even  a  week  ;  then  it  will  dceivase,  and  the  jjatient  go  about 
as  Ijefore.  There  is  something  [Rvuliar  almut  this  limp  which  is  almost 
piithognomouie  of  the  disiuise,  and,  altlituigli  eareful  e.vaniination  may  not 
ieteet  any  otlier  symptom,  yet  it  is  tixi  often  the  forerunner  of  more  j)ro- 
aonneed  and  deeideil  signs.  With  this  condition  of  the  limb  there  may  be 
found  slight  Hexion.  It  is  a  rule  that  jxirsistent  lameness  or  stitt'ness  of  a 
imb  should  always  be  looked  u|K»n  with  suspicion,  ami  it  is  not  to  be 
ighlly  dismissed,  for  it  is  too  ufteu  the  first  symptom  of  joint-tronble. 

Pain  varies  greatly  in  amount:  sometimes  it  is  slight,  at  other  times 

evere  frtim  the  Ix'ginuing.    S^unetinies  it  Ix-gins  with  the  lameness,  at  otiicr 

imes  it  may  be  absi'ut  or  almost  absent  for  months.     It  niay  be  referred 

0  the  hip  or  to  tlie  anterior  and  lateral  parts  of  the  thigh,  but  it  is  most 

pninonly  at  the  ktur  and  front  of  the  thigli,  so  that  bi|)-joint  disease  is 

fften  mistaken  for  disi'asc  of  the  knee,  and  splint  and  blisters  have  been 

pplieil  for  disease  of  that  articulation.     Sometimes  the  pain  is  referred  to 

Oe  8iK>t,  as  the  inside  of  the  knee  or  in  front,  but  most  frequently  the 

etient  caunirt  exactly  locjitc  it  exwpf  that  it  is  in  the  knee.     There  may 

e  diffuse  pain  down  the  tingh.     I  have  now  a  case  under  treatment  in  whieh 

be  pain  is  in  the  course  of  the  sciatic  nerve.     At  times  it  is  referred  to  the 

Sg,  or  even  to  the  ftnU.     Pain  is  often  so  slight  tlutt  the  jMireufs  of  the  child 

'ill  deny  its  existence.     At  other  times  if  will  oversiiadow  all  other  symj)- 

Mns ;  it  may  («me  and  go  ;  it  is  often  attribnte<l  to  "  growing  pains."     It 

lay  eonie  on  siitldeidy  while  the  patient  is  taking  exercise,  and  be  S4)  severe 

>at  he  wilt  gras|)  the  knee  and  ery  out  from  sufleriug.     Their  is  one  pevM- 

arity  alxint  hip-joint  disease :  it  in  liable  to  exacerbations  during  which  the 

ain  and  lameness  are  more  jironouncecl  ;  a  fall  or  overH'xertion  may  develop 

;  after  rest  for  a  short  time  the  moix-  acute  symptoms  remit,  and  the  cliild's 

nulition  ri'turns  to  that  previous  to  exaeerliaticm.     In  other  cases  |)ain  will 

S  marki.Hl  almost  from  the  fii-sf,  the  pain  and  lameneas  going  t4)gether.    Thus 

un  may  hv  only  an  iX'casioual  or  jKJSsiug  symptom,  may  1m'  detf^M'ttxl  only 
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iiiunl(!ation  with  the  pplvis.    In  December  ficces  of  good  shape  onil  coiwUlency  9nv  foun 
on  the  dre»»ing  after  eiicb  moveiiiuiil  of  the  bowels  ;  at  thU  time  the  dinc-hHrge  uf  pus  < 
slight.     In  •lanuar)' the  cliild  was  again  pliiuwl  under  ether  for  exaiuinatinu.     Thcn^  •« 
found  u  lurge  cavity  formed  ajipurenllv  by  the  abscess  forcing  the  pelvic  1'ii.scia  iuwinl: 
boundaries  could  not  be  made  out  with  the  Hiiger,  but  the  bladder  could  be  di»liucl\v  Ml 
Ko  fiecal  accumulation  could  be  discovered,  nor  on  washing  out  the  cavity  coulil  mj  I 
found  in  the  overflow.     Apparently  no  water  piv-rsed  into  the  rectum,  nor  fn>m  lb>'  r"iu 
into  the   ubscess-cavity,   but  water  passed  freely  into  the  bladder  and   out  thmu;:h 
uretbra.    The  patient  was  returned  to  bed  and  serious  symptoms  were  looked  for;  but  th« 
was  nothing  beyond  a  temporary  elevation  of  temperature  t<:i  108°  F.  for  ■  few  dnp;  tho 
was  no  cystitis,  and  from  that  date  no  ficces  were  discovered  on  the  dreuings,  but  unt 
passed  from  the  wound  and  saturated  the  dressing.     The  patient  still  pas$<<d  eoint*  wtti 
through  his  urethra,  but  the  greater  portion  through  the  wound.     In  FcbniM.ry  ao  op»nii 
was  made  into  the  bladder,  the  same  as  for  the  median  ot)eration  for  stone,  in  order  to  (in 
the  bladder  and  thus  prevent  any  accumulation  of  urine,  in  the  hope  that  the  opening  i 
that  viscus  would  close  ;  a  rubber  tube  was  inserte<l.     Gradually  it  ceased  to  flow  frnm  i 
wound  in  the  hip,  and  by  October  the  sinus  in  the  hip  had  clueod,  also  the  perineal  openiq 
Since  then  the  child  bos  been  well. 


Jfarsh,  Wright,  and  others  have  mentioned  the  presence  of  fteces  on 
dressings. 

Amyloid  Defeneration. — Of  all  complications  of  hip-joint  disease  tli 
is  one  of  the  most  serious.     It  is  usually  to  be  suspected  wiien  suppuratii. 
has  lieen  profiist,-  and  the  patient  has  ti  white,  waxy  limk,  and  it  is  one  of'tlil 
most  coninioii  causes  of  a  fatal  termination.     But  profuse  and  longn-oi 
tinned  suppuration  alone  is  not  invariably  followetl  by  this  change  in  tl 
liver  and  otiier  alidnminal   orfrans.     AVc  often  see  j>atients  die  from  e 
haustion  from  profuse  suppuration,  and  on  post-mortem  examination  not 
trace  of  amyloid  dejwsit  can  be  found  ;  while,  on  the  other  hand,  an  f 
larged  liver,  albumeu  in  the  urine,  and  other  sj-mptoms  may  be  detertj 
soon  after   suppuration  has   eommenectl.     So  far  as  my  observation  i 
extended,  it  woulil  seem   that  a  marked  hereditary  tubercular  diathesi." 
a  predispt)sing  cause ;  at  least  the  most  marked  and  early  ca.'tcs  of  this  aff« 
tion  have  been  met  with  in  the  offspring  of  tubercular  parents.    These  el 
drcn  usually  die  from  dro{)sy  and  urromia.     When  out*  this  change  ha.* 
in,  the  only  chance  of  delaying  its  course  is  to  limit  suppuration.     Tiiat  it 
is  not  necessarily  a  fatal  oomjilication  is  proved  by  a  case  under  my  can'  iii 
1876.     The  boy  had  extensive  disease  of  tlie  hip;    there  were  numcrviii 
sinuses  about  the  joint,  which  constantly  discharged  unhealthy  pus.    Tl 
disease  had  existetl  for  four  years.    The  thigh  was  flexed  ujkiu  the  alulomi 
and   strongly  addtieted.     The  liver  and  spleen  were  much  enlargctl ;  thf" 
urine  was  albuminous;  the  boy  was  jxile  and  waxy-l(X>king.    In  the  sprin: 
of  1876  the  joint  was  excised  ;  the  head  was  found  loose  in  the  acetabuhi 
and  the  upper  |M)rtion  of  the  shaft  much  di.sea.setl.     From  the  date  of  t 
operation  tiie  l)oy  Ix'gan  to  improve,  and  in  Decemljer  wjis  discharge*!,  w 
a  high  shoe  and  a  shortening  of  four  inches,  due  partly  to  the  amount 
bone  n-movcd,  but  chiefly  to  arrest  of  growth  in  the  limb.     In  1881  he 
re-examined ;  no  symptoms  of  any  enlai^gcmeat  of  the  liver  could  Ite  foi 
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the  knee  points  downwaixl.  To  cuni|^)cn!fflte  for  tlii'  alKltictiim  (Fig.  ij),  lit- 
draws  up  the  sound  side  of  tlic  pelvis  (Fig.  6),  and  tlni.s  dcprt-s-ses  the 
affei-ted  side,  with  th(\  rt-sult  of  liriiiging  the  femur  inward  towards  the 
middle  line.  This  movement,  attendetl  with  curvature  of  the  iumljar  spine 
)^  Fio.  8. 


* 


Pio.  6. 


Fio.  «. 


Pio.  7. 


r 

! 


IMigTmm  showing  ab- 
(Marah.) 


m 


DIUKmni  Illustrating 
app&rent  lengihenlnjt. 
(Manh.) 


Diagram  showing  adduc-      ningrnm  lllustntlng 
tinn.    (Marsh.)  apimrent    ibortciting. 

(Harsh.) 


awards  the  diseased  side,  has  by  lowering  that  side  of  the  pelvis  the  inoi- 
ental  effivt  of  priKliu'ing  apjMrent  lengthening  of  the  afTeeted  liinl)  (Fig. 
).  If  the  limb  is  addnetwl  (Fig.  7),  the  revei'se  w-ciirs  :  the  patient  draw.s 
p  the  pelvis  on  the  affei^ed  side,  and  so  wheels  the  limh  outward.  This 
lovement  is  atteudwl  with  nirvatun>  of  the  lunilmr  .'^jjino  with  its  eon- 
ivity  towards  the  di.seasetl  side  and  incidental  apj)areut  shortening  (Fig.  8). 
fais  apjmreiit  leiigthening  is  invarialily  the  e<piivaient  of  alxluetion,  and 
>parent  shortening  uf  aildiirtion." 

Real  sfiorteniiig  does  not  Ix-Iong  to  the  fii-st  stage. 

Limitation  of  motion  is  the  most  invariable,  and,  taken  alone,  the 

ost  conclusive,  symptom  of  hip-joint  disease.     It.s  absence,  except  in  the 

(ry  earliest  stage  of  the  disease,  is  almost  proof  that  hii>-rli.sp!t'ic  does  not 

ist.     In  oitlcr  to  appreciate  this  symptom  certain  precautious  and  metliods 

list  be  followml.     The  child's  clothes  should   1h^  entirely  removed,  and, 

!er  satisfying  one's  self  that  ik)  disca-se  of  the  spine  cxist.s,  he  should  Iw 

d  upon  a  firm  concli  or  .some  Hat  surfaw,  so  that  the  outline  of  the  sj)inc 

d  limbs  can  be  seen.     The  anterior  superior  spines  of  the  ilium  must  be 

leed  up(Hi  a  level  ;  normally,  when  a  child  is  j)l!icc<l  in  such  a  position, 

!  luinbir  spine,  the  posterior  asiKft  of  the  thigh  and  leg,  and  tlie  htvl 

mid  touch  tlie  eoueli ;  any  change  from  this  (uisition  is  jMitliologiciil.     If, 

ile  the  knw  is  down  upon  the  couch,  the  lumbar  spine,  when  the  finger- 

jlaeed  under  it,  is  found  to  be  archiHl  forward,  Hexion  of  the  thigh  upon 

pelvis  exists;   the  amount  of  flexion  is  ascvrtaiiR-d  by  raising  tlic  thigh 

;il  the  luml>ar  enrvc  is  olilitenU«l ;  the  angle  which  the  thigh   makes 

h  the  long  axis  of  the  liody  denotes  the  amount  of  deformity.     Placing 

iliae  spines  upon  a  level,  the  amount  tbat  the  atrc<'tc<l   limb  deviates  in 

direction  either  of  alxluetion  or  of  addnetion  from  a  line  i)assing  from 

notch  of  the  sternum  through  the  .«ymj)hysis  pubis  denittes  the  amount 
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k'uts  scraped  out,  or  the  euds  of  the  bi>ne8  removed,  with  scarrely 
elevation  of  tcniiKTutiire  following,  and  but  little  shock.  On  the 
huud,  the  methoda  of  treatment  by  extension  or  t>(>liiits  have  i?<j  niudi  im- 
proved that  as  noauy  cases  do  uot  rua  to  total  destruction  of  the  joiut  lu  in 
former  years,  and  the  resort  to  radical  measures  is  not  so  often  lalUd  for. 
Besides,  the  pathology  of  articular  iuHaniniation  is  better  underst<x)d.  Fi>r 
these  reasons  the  question  of  excision  re&ta  upon  dilfcreiit  grounds  fnua 
those  upon  which  it  rested  formerly. 

A  clcai'  distinction  shoidd  be  made  between  cases  occurring  in  pri^-Bta 
practice,  among  those  who  realize  the  danger  of  articular  inflammation  and 
are  able  and  willing  to  mrry  out  to  its  fullest  extent  the  instructions  of  ilie 
surgeon,  and  those  who  belong  to  the  lower  walks  of  life,  who  often  have 
neither  the  intelligence  nor  the  time  to  earrj*  out  the  necessan-  treatninit, 
and  who  live  in  crowded  dwellings  contaminated  with  foul  air  and  cauu<it 
pnx'ure  the  pro[KT  food  so  absolutely  necessary  to  combat  successfully  tlw 
constitutional  vices  to  which  the  disease  is  due.  Among  those  who  lirair 
tlieir  experience  from  these  two  classes  some  difference  of  opinion  might 
be  ex|)cc-tc<l;  yet  I  think  tliat  the  dilTcrenix-  is  too  great,  and  that  there  is 
a  middle  ground  upon  which   both  shoidd   meet.     There  are  st)mc 
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of  hip-joint  disease  that  do  well — that  is,  so  far  as  life  is  concerned — Dofl 
matter  what  treatment  is  adopted,  even  when  the  expectant  plan  is  followid. 


which  is  really  no  local  treatment ;  other  cjiscs  do  badly  under  the  b<>st 
of  management;  some  cases  pursue  an  almost  malignant  coarse,  when  the 
only  chance  to  save  life  is  in  the  tt)tal  removal  of  the  limb. 

The  result  of  excision  of  the  hip-joint  renders  the  i)atient  more  or  leas 
a  cripple  for  life :  the  cases  that  recover  with  slight  shortening  arc  too  fctr 
to  hold  out  any  exjiectation  that  they  will  ever  form  the  rule.  So  far  at 
the  limb  is  concerned,  the  Ix'st  result  after  an  excision  will  not  ci.inijiare 
in  usefulness  to  a  limb  ankylostHi  at  a  favorable  angle.  The  question  of 
excision,  then,  reeta  upon  other  grounds  than  comparative  usefulness.  W( 
must  admit  tluat,  notwithstanding  the  sucwss  of  the  o|jcration,  the  patient 
has  suffered  a  serious  mutilation.  Excision  should  therefore  be  rc«r^'cd 
for  those  cases  in  which  no  means  less  severe  will  accomplish  the  purpose. 
Reference  to  statistics  will  not  afford  much  aid  ;  they  are  unsatisfactorf 
and  misleading  and  can  be  made  to  prove  almost  anything.  EaL-b 
must  be  judged  by  itself. 

In  considering  the  necessity  for  excision,  the  causes  of  a  fatal  termina- 
tion must  l>e  taken  into  account.  These  are  exhaustion,  tul)erculosis,  and 
amyloid  degeneration ;  and  really  the  question  turns  upon  preventing  thge 
diseases. 

The  mere  presence  of  an  abscess  is  not  of  itself  an  indication  fo: 
cision,  for  if  it  is  ojiened  and  treated  antiseptiwdly  it  may  close  in  a 
weeks  or  months  and  a  good  result  be  eventually  obtained.     If,  howev 
new  collections  of  pus  continue  to  form,  there  is  every  reason  to  suppose  that 
considerable  disease  of  the  bone  exists,  and  in  a  subject  of  marked  tuberc 
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Ike  more  rapidly  (Gilmcy).    In  the  second  and  tliii-d  stagt's  of  the  di8ea!<o 
It  IB  marked,  *>  that  the  Inmes  seem  to  l>e  eovenxl  only  with  skin. 

These  symptmns, — lanicness,  pahi,  h'lnited  motion,  nnist'iilar  atrophy, 
osteitic  crj', — taken  together,  make  up  a  gn>np  whieii,  wlien  i)re.sent,  vau 
leave  no  doubt  as  to  the  exi8tcn<i'  of  serious  joint-diseajse.  In  the  early  stage 
many  of  them  are  silw<>nt,  hut  a  histori-  of  jx-rsistent  lanient^sti,  no  matter 
how  slight  or  how  inlennittent,  with  muscular  resistanw  U>  jiassive  motion, 
points  ahnost  eonehiHively  to  osteitis  in  the  head  or  neek  of  the  femur,  and 
unless  the  dis<>ase  is  eheekeil  the  other  symptoms  meutioniHl  uImivc  will  fol- 
low, and  these  wnstitule  what  is  called  the  (ii-st  stage  of  the  di.seasi'.  The 
time  that  these  signs  may  «intinne  without  any  apjarently  umrked  change 
is  often  measurtil  Ijy  mimths  or  even  a  j'esir  ;  there  may  he  hnt  little  to  draw 
one's  atttmti«m  to  tlio  joint,  l)eyond  a  slight  limp  or  an  oe<a.sional  attack  of 
pain,  so  that  one  is  sometimi-s  at  a  loss  to  atroiuit  for  the  lamcuess. 

Pathologically  the  first  stage  correspoutls  with  osteitis  of  the  head  or 

neck  of  the  hone  Ix'fore  the  joint  iMxxunes  infectc<l.     There  may,  however, 

be  attacks  of  {>ain  ati'ompani<-d  liy  an  incirase  of  Hnid  in  the  capsule  due  tu 

irritation,  but  it  is  not  purulent,  at  least  at  fii-st,  nor  tubercular.     The  early 

ittacks  of  synovitis  pass  off  after  a  few  thus'  rest,  hut  if  they  are  frerfucnt, 

hhI  the  lKjne-al»«'88  is  approaching  the  frw  iHiixler  of  the  Ixme,  the  ctt'usion 

nay  not  pass  off,  but  jK-raist,  and  the  joint  Ix;  permauently  eidarge<l.     Ex- 

toerlmtioiis  are  not  uncommon,  during  wliich  the  pain,  tenderness,  anil  limp- 

ng  will  be  increased  for  a  time  ;  with  these  the  joint  will  also  be  found  to 

le  swollen  ;  after  rest  for  a  few  days  these  sym]>tom8  will  subside,  the  parts 

?ill  return  to  tlicir  f(»riucr  condition,  and  the    disease  will  pui"sne  its  old 

iHirse.     Xa  exacerlwtiou  nuiy  Iw  brought  ou  hy  a  iall  or  by  over-exereis*'. 

f  one  sees  a  patient  first  during  one  of  these  exacerbations,  he  may  be  mis- 

iken  as  to  the  stage  of  the  disease,  thinking  that  it  is  more  advanced  than 

really  is. 

The  se<y>nd  stage  corresjwnds  jmthologically  to  the  extension  of  the 

ihen-ular  disease  from  the  Ixine  to  the  joint.     The  articulation  may  have 

iffercd  from  serous  effusion  during  the  first  stage,  but  in  this  it  is  actually 

ifectcd.     This  stage  may  come  on  slowly,  the  lameness,  muscular  sjKisms, 

id  |«in  gradually  increasing,  the  joint  becoming  more  fixed,  and  the  limb 

ore  useless  ;  or  tlnse  sym[)tom3  may  suddenly  become  more  markc<l,  the 

ub  being  held  fixtil,  an<l  the  patient  suddenly  developing  markcfl  and  [>cr- 

iteut  lameness.     In  this  stage  the  joint  will  Ik?  foiuid  to  be  swollen,  either 

front  of  or  lK*liind  the  trochanter  major,  and  at  a  later  periotl  al»scess  may 

discovered   starting  fmm  the  liark  of  the  joint  or  in   front.     .VIl  the 

mptimis  of  the  first  stage  are  increase*!  :  nuiscular  spasms  at  night  are 

)iie  frequent,  and  the  child  shows  in  his  face  the  effects  of  his  suffering. 

iring  this  stage  alxluctiim  is  often  chungixl  tu  ad<hi<'tit)n  ;  vet  there  is  u<> 

le  about  it ;  but  we  generally  find  the  liuib  iippjirnutiv  shurtcncfl,  ctmsidcr- 

ly  flexetl,  and  fixed.    Later,  abscesses  appear,  and  actual  shortening  begins 

show  itself. 
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The  third  aud  lust  stiigf  of  hip-joiut  disease  wrri'sponds  to  chaQgvs  in 
the  Iwjnc,  real  shorttning,  the  iucrea-He  of  abscess,  and  total  disorganization 
of  the  joiut.  Tlie  liuib  is  uow  fixetl,  strongly  flexal,  and  udducted  and  ro- 
tated outward,  although  in  a  few  cases  the  opposite  is  found,  due  probably 

to  position  in  bed,  the  }>atient  keeping 
the  limb  Hexed,  rotateil  outwanl,  and  ad- 
ducted.  (Fig.  9  illustrates  a  erase  under 
my  care.)  This  is  the  stage  of  true  short- 
ening, due  to  aetuul  l<jss  of  substance  iu 
the  head  aud  neck  and  elongation  of  the 
upper  border  of  the  acetabulum.  To  this 
may  be  added  atrophy  of  the  bone  from 
disuse.  Tliert'  is  huixlly  any  limit  to  the 
changes  that  may  take  plact-  iu  the  bone  io 
this  stage, — the  head  and  uei'k  gone,  the 
a«H.tabuUnu  jKprforated,  tiie  |iclvic  bones 
involved  in  disease,  and  ab^'esses  burrow- 
ing in  almost  every  direction. 

Abscesa. — There  are  but  few  casee 
of  hip-joint  disease  which  have  advanced 
to  the  third  stage  in  which  the  pus  dots 
not  perl'orate  the  capsule  and  afifjcar 
among  the  musctles.  The  symptoms  of 
the  formation  of  al)scesee8  ai-e  often  vague 
aud  obscure.  It  is  stated  by  some  tliat 
they  give  no  warning  of  their  advent.  This  is  an  error,  for,  although  the 
signs  may  not  he  marked,  yet,  if  careful  inquiry  be  made,  one  will  get  a 
history  of  incrcascxl  pain,  more  i-estlessntws  at  night,  and  less  inclinaticin,  if 
tiie  imtient  is  up,  to  move  alwut,  oc-curring  some  weeks  or  months  before  the 
discovery  of  the  abscess.  If  at  tiie  times  when  the  chUd  exhibited  this  in- 
creased pain  a  careful  examination  had  been  made,  a  fulness  might  have  been 
detected  either  behind  tlie  trc«hantcr  or  in  the  joint  in  whicli  the  al>s(».'S8 
b^nn.  In  some  cases  the  symptoms  of  the  formation  of  an  al)scuss  an? 
increased  pain,  a  rise  of  a  few  degrees  in  the  terajK-rature,  a  fulness  in  the 
upper  part  of  the  thigh,  and  a  decline  in  the  general  cx>ndition  of  the 
patient.  Acute  abscesses  may  also  be  found  in  connection  with  chrome 
disease  of  the  hip.  An  iucrea.se  in  the  size  of  tlie  tliigh  is  almost  poaitivv 
proof  of  the  exi.stentxj  of  an  absc^ess.  .Vll  abscesses  do  not  come  to  th«' 
surface.  Suppuration  may  take  place  in  a  joint  and  even  perforate  the 
capsule,  yet  by  absorption  and  caseation  the  fluid  contents  may  disap|iear, 
giving  no  further  trouble,  or  reappearing  at  some  future  day  as  a  residual 
abscess. 

The  thermometer  is  not  a  reliable  guide  as  to  the  formation  of  abeoesses  in 
connection  with  this  disease  unless  tiicy  arc  acute.  They  then  give  the  same 
symptoms  as  simitar  abscesses  in  other  jiarts  of  the  bcxly.     In  some  cases  I 
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have  found  a  slight  clevatinu  of  temperature  in  connection  with  increased 
n~itleasneBS  at  uiglit  and  jmiu,  vvhidi  lias  denote*!  tlie  <'tjniineneement  of  an 
'.abeocss,  or  rather  its  cxtentiiuu,  and  wimld  tlieret'ore  i-oii.sitler  an  evening 
elevation  of  temperatui'e  .simpieiuus  and  probably  au  pointing  to  increatied 
suppuration.  That  »mw  of  these  abseesses  form  very  slowly  and  give  no 
indication  bv  any  inerea.se*!  temperature  is  also  certain,  so  that  the  absence 
of  fever  is  not  a  proof  that  an  aljsiiess  is  not  forming. 

When  aljscesses  are  small  and  deeply  seated,  they  may  Ijc  detected  by 
Ihe  presenoe  of  deej>-seate<l   ri'sistaaee  to  pressure  or  of  a  circiimserilied 
swelling  about  tiie  joint.     When  formed  in  the  joint-cavity,  the  pus  may 
fcfter  perforating  the  capsule  burrow  in  various  directions;  it  may  perforate 
the  ca|)sule  in   front  just   Ix'low  l'tiuj>art's  ligament,  and  may  tbeu  travel 
lown  the  thigh,  or  follow  the  slieath  of  the  psoas  muscle  into  the  jK-lvis 
ind  discharge  througli  tJie  rectum  ;  it  may  jmiss  out  of  the  joint  jioateriorly, 
ind  burrow  b<'n«»tii  the  glutesd  muscles  or  down  ix'himl  the  tensor  vagime 
tnjoris,  api)car  iu  the  |K'rincum,  or  enter  the  pelvis  along  the  track  of  the 
■xternal  rotators ;  in  fact,  it  may  follow  tlie  plaue  of  any  of  the  muscles  and 
wme  to  the  surfaw  far  from  tite  joint.     In  cases  of  long  standing  when  the 
>ones  are  profoundly  diswL-^e*!,  abscesses  ntay  open  iu   many  phui's,  so  tliat 
he  skin  alwxit  the  hip  will  be  undermiueil  and  riddlwl  with  sinus<'s,  which 
untinually  discharge  utdiealtby  pus.    Abst"esse«  sometimes  form  within  the 
elvis  from  disea*^  of  the  lloor  of  the  acetabulum,  or  enter  it  from  the  joint 
tirough  a  ix'rforation  of  tliat  |>ortion  of  the  jH'lvis.     Intra})elvic  abs<»«<» 
re  outside  the  obturator  fascia  ;  the  pus  makes  a  cavity  for  itself  by  strip- 
ing this  membrane  fmm  the  bone.     When  these  collections  of  matter  are 
f  any  size,  they  may  Ix-  detecte*!  Ijy  recital  examiiiatioD,      The  course  of 
lese  intn»|»elvic  abscesses  is  various  ;  as  they  enlarge  they  may  come  for- 
ard,  and  can  Iw  felt  inider  and  abcjve  Poupart'a  ligament  or  bv  difiptng 
\e  finger  down  from  above  into  the  pelvic  cavity  ;  tliev  mav  open  into  the 
ctum  or  bladder ;  or  they  may  come  down  the  psoas  muscle.     Whatever 
ay  be  their  course,  they  are  serious  eomplieiitions,  not  only  from  the  diffi- 
Ity  of  draining  them,  but  also  from  the  fact  that  they  denote  disease  of 
e  pelvic  bones. 

Thickening  of  the  trochanter  major  is  considered  by  many  writers  a 
yst  certain  indiwUion  of  su[>punition  within  the  joint.  In  order  to 
preciate  it,  the  trochanter  should  1h'  grasjied  betwwn  the  fingers  and 
limb  and  compared  with  that  of  the  sound  side ;  if  thickening  is  present 
will,  with  one  or  two  exceptions,  be  always  found  that  there  is  pus  in 
i  joint.  The  exceptions  are  cases  of  sjiinal,  sacro-iliac,  or  fK'lvie  al>8cx'sa 
lich  have  burrow(?d  down  around  the  tr<x?hanter,  and  cases  of  disease  of 
5  upper  end  of  the  femur,  etc.,  outside  of  the  joint.'  Barwell  mentions 
i  same  symptoms. 
When  destruction  of  the  joint  has  taken  place,  grating  may  be  discovered 


t 
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the  limb  cannot  be  brought  into  a  good  position  without  an  openttoo. 
Any  symptom  of  amyloid  degeneration  is,  in  Marsli's  opinion,  an  additional 
ground  for  excision.' 

At  the  New  York  Ortiioiwedic  Dispensary  and  Hospital,  excision  is  mit 
advised,  or  at  least  is  not  performed. 

Operation. — Tiiere  is  no  classical  ojwration  for  excision  of  the  hij>-joiiit 
There  arc  many  ways  of  reacliing  the  articulation.      A   cur\ed  incisiim 

from  the  tip  around  the  jioeterior  border 
of  the  trwlianter  affords  easy  atress  fpuni 
behind  to  the  joint  and  allows  of  good  drain- 
age. Many  adopt  a  straight  incision  nn  the 
nnter  side,  cutting  at  once  down  to  the  bone 
(Fig.  22).  "The  patient  is  placed  on  the 
sound  side,  and  the  limb  flexed  ;  an  incision 
is  then  made  in  tiie  long  axis  of  the  femnr 
over  the  outer  side  of  the  trochanter  major; 
it  should  run  a  little  behind  the  middle,  anrl 
correspond  with  a  line  directed  towards  the 
posterior  suj)erior  spine  of  the  ilium  ;  two- 
tbirtla,  or  nearly,  of  the  length  of  the  wound, 
which  is  about  four  and  a  half  inches  long, 
lies  over  the  ilium  alnive  the  trochanter,  mid 
the  remaining  third  upon  the  trochanter  and 
femur."*  But  in  whatever  way  the  capsule 
is  reached,  after  being  exposed  it  is  oiiened  and  the  bone  examinetl.  If 
the  incisitm  is  made  diri-ctly  over  the  trochanter,  the  tissues  over  it  are 
to  be  raised  with  a  jx'rio.steal  elevator,  so  that  the  head  and  neck  of  tlie 
femur  are  easily  reached.  The  tild  method  of  turning  the  end  of  the  Ume 
out  through  the  wound  in  order  inure  easily  to  divide  it  is  to  Ije  condemnnl : 
it  distiu'hs  the  soft  parts  more  than  there  is  any  necessity  for.  Atler  ex- 
posing well  tJic  head  and  neck,  the  diw-ased  parts  may  be  readily  divided 
with  an  osteotome,  and  the  end  of  the  Iwue  removed  from  the  acetabulum 
with  a  pair  of  strong  forceps.  The  muscles  inserted  in  the  digital  fossa,  if 
the  tiT>chanter  is  to  be  removed,  shouhl  he  sepiu'atixl  from  the  bone. 

Ilavini!;  taken  away  the  head  and  neck,  the  acetabular  portion  of  the 
artii-iilation  jilioiild  l>o  examined.  Any  jwrtion  of  iione  that  is  loose  slmnld 
be  removed  ;  but  I  have  never  seen  any  bcuefit  frfim  gouging  away  inflnuicd 
bone  in  the  pelvis,  unless  it  was  circnmserilxsd.  If  the  floor  of  the  acetab- 
ulum is  perforated,  it  is  well  to  sec  that  there  is  a  free  opening  into  the 
peKns,  so  that  there  may  be  good  drainage  from  that  cavity.  The  upjier 
end  of  the  femur  is  next  to  be  examinetl,  and  if  there  are  any  points  of 
diseiise  they  should  be  curetted,  or  if  they  are  extensive  more  bone  sbould 


I 

I 
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straight  Inclsldn  over  the  troohiintcr 
In  excJdun  of  Uic  hIp-JoinL  (MtcCor- 
mkc.) 
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take  only  when  an  abHtt-ss  is  disi-ovei-ed  and  it  is  rfudiJenly  found  that  other 
and  nioiv  profound  symptoms  have  madf  tlirir  iijiiM-nnino'.  Tlic  early  diag- 
nosis of  hip-joint  disease  is  oi'  gix-at  impoilaiiw,  I'or  by  tri-atment  we  may 
jtiope  to  cure  the  affection  in  the  Ixme  before  the  joint  has  become  involved. 
I  There  art-  c-ertain  disesiscs  wliirh  may  be  mistaken  for  liip-joint  disease, 
|or  for  wliich  it  may  Ik-  taJvi-ti.  These  are  miisenlar  rheumatism  alwut 
the  hip,  bursitis,  (contusions  or  sprains,  neuroses  of  the  hij>-joint,  infantile 
paralysis,  [MTJnejiliritis  ((iibney),  vertebral  osteitis,  saero-iliae  disease,  and 
congenital  dislwation  of  the  hi]H-joint. 

Muscular  rheumatism  from  cold  and  over-fatigiie  gives  symptoms 
that  may  cause  it  to  be  mistaken  for  liip-joiiit  disease.  The  snddeuncss  of 
the  attack  without  any  j>rem(initions,  tiu-  helplessness  i<i"  tlie  patient  in  loco- 
Qiotiim,  the  aeuteness  of  the  pain  on  aefiv<'  moveiuent  and  its  absence  or 
freat  mitigation  when  the  patient  is  at  rest,  with  the  absence  of  tenderness 
Ind  atnjphy  of  the  limi>,  fjive  a  history  that  doi-s  not  belong  to  arti<ndur 
IBteitis.  The  pain  aud  lameness  come  together ;  the  motion  at  the  hip  is 
kee  and  snuxith,  with  no  nuisenlar  resistance. 

Bursitis. — There  are  certain  Imi'sie    about    the    hip  which  sometimes 

jeconie  iuHamixl  an<l  siuuilate  disease  of  the  joint.     Thus,  a  largi'  one  lies 

tetweeu  the  tendon  of  the  iliac  and  the  ia|)sular  ligament ;  it  otk*n  <'ommu- 

licates  with  the  synovial  cavitA-.     Between  the  glutens  niedins  and  the  tro- 

hanter  major  is  a  small  bursa  ;  there  is  one  of  large  size  between  the  tendon 

f  the  gluteus  minimus  and  ttie  fntnt  of  the  trochanter;  another  lK*tweeu 

iie  glutens  maxinms  and  the  vastus  externus,  over  which  rides  the  strong 

iwia  of  the  buttock  ;  one  also  JR'twecn  the  gluteus  mnximus  and  the  tro- 

lautcr  major.     Tlu>se  are  the  princijial  bursa;.     TJie  muse  of  bin-sitis  may 

R  a  fell  or  sprain  and  cold  (Ciibuey).     The  symptoms  are  some  pain  and 

ntlerness  n-ferrwl  to  the  location  of  one  of  these  btirsse,  an  alweuiv  of  jwiin 

id  nuisenlar  resistance  on  [Missive  moti(.>n,  ami  a  marked  swelling  in  the 

tiiation  of  the  bnisa. 

Contusions  and  sprains  alKnit  tin*  iiip  have  Ix-en  mistaken  ft»r  hip- 
lint  disi-ase.  The  history  of  a  (all  or  sftrain,  the  r.tpid  a|)|H>aranee  of  the 
in,  and  the  aeuteness  of  the  attack,  should  |>reveMt  the  error. 

Neuroses  of  the  hii»-joint  an'  not   infrtH|Uent,  aud  present  one  of  the 

wt  dlHieutt  pmblems  in  diagnosis,  and  in  some  oises  it  is  impos.sible  to 

xinite  the  two,  ti>r  there  may  e.xist  disease  of  this  articulation  with  niarke<l 

ural  symptoms.     Hysterical   joints  an-  found  among  young  children  as 

11  as  in  adults.      Patients  with  liy^terienl  joints  nlwiiys  belong  to  nennttic 

nilies.     The  pain  comjvlaine*!  of  will  he  out  of  all  proportion  to  that  due 

disease  of  the  hip-joint.     There  is  marb-d  hypenesthcsia  of  the  skin  about 

■  joint,  or,  it  may  Im',  of  the  wh(tle  limb  ;  there  is  often  tenderness  u])oii 

ssnre  over  the  s]vinal  prix-esses  of  the  lumbar  vertebrte  ;  there  may  even 

swelling  aljout  the  joint  (Gibney).     Notwithstanding  thes*-  symptoms, 

limb,  as  a  rule,  lo<iks  plump  and  well  nourishwl.     There  may  be,  and 

?n  is,  fixation  of  the  artieulation,  but,  if  the  patient's  attention  is  dmwii 

V..L.  in.— 71 
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cleansing  was  necessary.      The  cavity  was  found  to  be  filled  with 
ooagulation,  jxrlectly  sweet.     Since  then  I  have  loft  the  parts  alone.    In 
one  case  some  osteitis   followed  ;    it   was  detecte<l   three  weeks  after  tlMtj 
operation  ;  the  shall  of  the  femur  became  enlai-ged,  but  no  further  ill  effpft<| 
followed. 

The  maiia^enient  of  the  jK-lvic  bones  depi'iuls  upon  the  aniuunt  of  ills 
ease:  if  they  are  extensively  involved,  not  much  g<XKi,  as  a  rule,  is  tii  U 
expected  from  scraping  and  gouging.  So  far  as  my  {tersoual  experience] 
goes,  this  dificase,  if  at  all  marked,  is  a  serious  complir-ation,  aiul,  altlnmj;;!! 
the  femoral  [xirtiou  of  the  o[)enition  may  do  well,  the  j)elvis  when  cariou 
docs  not  take  on  a  rcpaiutive  action,  no  matter  how  freely  the  diseased  \» 
tion  may  have  been  ivniovcd.  Cases  where  the  pnxvss  is  niore  hx-aliiiil 
and  where  sifpiestra  ai"e  found,  do  better.  Hancock  and  Erichsen,  it 
tnie,  have  remove<l  large  portions  of  the  ilium  with  giKnl  result,  but  llie 
bone  was  nei:n>tic,  not  carious.  I  have  removed  diseased  bone  alM)Ut  the 
rim  of  the  acetabulum,  when  contiiifd  to  a  small  sjwt,  with  Ivuefit.  If 
there  aw  any  abs<-esses  they  slmukl  be  ojxne*!,  and  their  walls  thoroughly 
curetted,  disinfet^tcd,  and  dratnwl,  if  jwssible  not  through  the  joint.  Duriii 
the  operation  the  parts  should  be  frc<]iiently  flushed  out  with  an  antis«^|iti 
solution.  After  ckatiiiig  out  the  wound  it  should  Ik;  thoroughly  wa»he 
with  mercuric  solution  (one  in  one  thousand),  and  the  edges  of  the  iucisio 
bmuglif  (ugc'thcr  with  wire  nutures  {Kussed  very  det>p  exa'pt  opposite  tl 
acetabulum,  and  here  there  should  be  left  a  good-si/ed  space,  much  lai^ 
than  will  take  the  drainage-tube;  the  latter  should  Iwof  go«xl  si«  and  \» 
to  the  bottom  of  the  cavity ;  anituid  this  should  Ik-  packwl  io<l<>form  pauj 
and  over  this  an  ample  <lrcssing  of  mercuric  gauze,  the  whole  iK'ing  sccur 
by  a  figure-of-eight  bandage. 

The  reason  why  it  is  an  advantage  to  leave  s»j  much  s)iaco  al^mt  th(^ 
drainage-tiilx!  is  that  after  a  time  the  niblx;r  will  get  infected  and  have 
be  rcuiovfd,  and  then  the  drainage  will  be  insufficient.     Again,  it  is  an 
vantagt>  to  hiuc  a  firm  cicatrix  above  the  decapitated  shafl,  so  as  to  liold  I 
firmly  wlien  (he  limb  is  iis^il ;  and,  besides,  by  keeping  the  wnund  sfuHol  i 
heals  will   fn^ui  the  Ixittom  and  aft'oixls  a  better  chance  lor  any  necroti 
tissue  that  may  have  been  left  to  escape.     It  is  possible,  in  this  way, 
keep  the  wound  asei>tic;  at  least,  my  cases  have  done  much   better  sin 
this  plan  was  adopted  than  they  did  when  the  wounds  wire  more  general] 
closed. 

After  applying  the  dressing  a  long  s])liiit  extcn<ling  from  the  axilla  to 
the  ankle  is  liglitly  bandaged  on,  and  as  soon  as  tlie  (Hiticnt  luis  been  put  in 
Iwd  extension  is  afipliiil,  the  plaster  for  which  is  put  on  before  the  jmtiei 
is  etherized.     A  long  st<x"king  put  on  over  the  Iwindage  affords  pn>t««ti< 
from  the  liloofl,  etc.,  during  the  operation. 

There  is  usually  some  shock,  but  it  soon  {tasses  off.     The  use  of 
opiate  is  generally  rcfiuiivd  the  first  night,  but  af\er  this  is  not  called  f<» 
The  dressings,  as  a  rule,  have  to  be  changed  the  next  day,  being  filled  wit! 
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Ktion  of  "  pulpy  thii'kcuiug"  aud  was  Iwtlied  iu  "  curdy  j)ua."    liarwell  wn- 

«ider9  that  sunie  of  tlicne  t-asi's  an-  low-down   Pott's  dis^'ast-.     Van  H<H>k ' 

has  cx)lkvted  cases  of  tiilx}reidar  dis<.«se  uf  this  aitifuhition  occurring  in 

I  childhood.     It  woidd  seem  that  disease  beginning  in  the  bone  just  Ix-neatli 

I  tiie  »artilni^'  liol<ls  thi-  same  l•elati(^n  to  tlie  joint  as  hijKJoint  disease  begin- 

'  niug  in  the  h«ul  or  ne^'k  uf  the  fc'niur,  and,  ahhuu)j;li  in  these  cases  the  joint 

'is  se<vndarily   aH'wtt^l,  we   practically   c<.)nsider  articular  osteitis  a  joint- 

'affection.     The  same  rule  shoidd  apply  to  diseast^  of  the  saero-iliac  joint 

beginning  just  Itcncath  the  cartilage,  wliile  lusp^t  of  low-<hiwn  I'ott'a  disease 

which  Ikis  extenditl  to  tiiis  joint  may  be  luokwl  upju  as  st^-ondary. 

That  the  cartilage,  or  rattier  that  tisane  in  the  sacn)-iliac  synchondrosie 
M'iiich  represents  a  svnovial   ini'mbranc   in  other  articulations,  may  be  the 
»eat   of  disease,  is   acci'jitctl    by   surgeon?.       lint,  wliatf'vcr  view    may  be 
tdopted,  the  fa<"t  that  there  is  an  affection  iu  or  ahont  tiic  joint  between  the 
8a<-nnn  and  the  ilium  which  may  Ik-  inistak<'n  (or  discjisc  of  the  hip  js  uni- 
versally admitted.     Marsh  stiitcs  that   "  it  is  proliably   for  the  most  jmrt 
Sirrofnlous  in  its  origin,  but  it  is  sometimes  the  result  of  injur}-    in   pre- 
viously hralthy  subject*.   .  .  .  The  changes  that  occur  in  the  articnhitions 
nay  involve  mainly  th<'  synovial  membrane  in  tlie  form  of  chronic  intlam- 
luition  and  pulpy  degeneration  resembling  that  wliich  is  met  with  in  the 
tnee  and  other  joints.     In  other  cases  the  bones  apjK'ar  to  be  the  parts  that 
ii\'  first  attacked,"  '  while  in  .«till  others  the  disea.-ic  extends  from  di.sease  of 
he  jR'lvic  Ikku's  or  the  sacrum.     There  are,  therefore,  two  clas-ses  of  the 
ifection,  one  iu  which    the  disease  b«^ius  in   the  joint   it.«elf,  or  in  close 
iroxiniity  to  it,  the  (tthcr  wlieif  the  di.-iea.>ie  haj*  extended  to  the  articulation 
roni  some  distaiK'c.      lint  in  whatever  way  the  articulation   has  become 
ffected,  absci'.H.scs  in  time  form,  either  within  or  external  to  the  pelvis  or  in 
uth  localiti«'s,  and  the  joint  becomes  compk'tely  disoiganiwd.     If  an  opcn- 
ig  has  been  fbrme<l  or  is  tnade  to  evacuate  an  absi-ess,  it  will  Ik;  tJiund  that 
probe  can  be  jtas-si-d  into  and  tlirougli  the  joint.     WHien  absces.ses  have 
■rmed,  if  they  arc  iutra|H'lvic  they  may  make  their  way  down  to  the  thigh 
■  backward,  if  extrajK-lvic  they  apjvear  as  a  swelling  over  the  articulation. 
The  symptoms  of  saero-iliac  dis(.'a.s<'  are  variable,  and  apt  to  l)e  con- 
unded  with  those  of  affections  of  the  hip  or  of  the  spine.     They  are  pain, 
meneAS,  swelling,  aud  absci's.s,  and   mmio  writers  add   alteration  in   the 
a|)e  of  the  parts. 

Paiu  is  a  constant  synijitora,  and  is  usually  well  marked  ;  it  is  of^en 
.•ere,  especially  wIk'U  the  (mticut  Ivcars  any  weight  n|ton  the  art"c<'ted  side, 
on  any  motion  coinniuni<.«t<>d  to  the  joint ;  iu  some  cii.ses,  however,  oidy  a 
isation  of  uneasiness  or  disecjmfbrt.  is  felt  alwut  the  parts.  The  pain  raay 
in  the  joint  or  may  be  referred  to  a  distant  part ;  in  the  latter  case  it  is 
«'n  the  limb  in  the  di.>;1ributitni  of  the  sciatic  or  the  anterior  crural  nerve, 
18  simulating  hip-joint  disease. 


'  Annal»  of  Surgery,  1888,  vol.  viii.  p.  401. 


«  Op.  cit,  p.  301. 
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The  instrument  is  used  to  flush  out  the  diseased  cavity  with  hot  water 
while  the  softened  bone  and  tnlxrculized  synovial  tissue  arc  being  gonp-d 
and  scrajMxl  away.     Tiie  wliole  cavity  is  in  this  way  eleaned,  and  die  (lis 
eased  tissue,  beiug  immediately  removed,  has  no  chance  to  infect  the  stiur 
tissues ;  besides,  the  hot  water  cheeks  hemorrhage. 

After  removinjj  all  the  diseased  structures  the  cavity  is  dried  with  car 
bolized  sponges,  one  or  two  being  left  in  imtil  all  the  sutures  arc  in  jxsition 
These,  which  are  of  carbolize<l  gut,  should  dip  deeply  and  be  placed  clo 
together.  Just  lx;fore  they  are  tied  the  sponges  are  remove*!,  and  wi 
them  the  last  tratx^  of  moisture.  The  wound  is  filled  with  iodoform  eojiil 
eiou,  and  the  sutures  are  tied,  as  much  of  the  emulsion  being  squeezed  ih 
at  the  last  nioment  as  will  come  away.  In  most  eases  no  drainage-tube  i| 
usetl.  An  antiseptic  dressing  is  theu  applied  and  firmly  held  in  place  by  I 
figure-of-eight  bandage. 

Mr.  Barker  claims  for  this  mcthrwl  that  [irimary  union  is  obtaioe 
throughout  the  whole  wound.  He  reports  some  cases  treatctl  atter  tli 
manner,  and  up  to  date  there  had  been  no  return  of  disease,  widi  join 
slightly  movable.  The  whole  o})eration  is  l>ased  upon  the  theory  that  il 
complete  removal  of  tulx-rcidar  tissues  from  the  hip-joint  is  mTompli^be 
the  resulting  wound  ought  in  many  instances  to  heal  by  first  intcntio 
throughout.  In  one  case  I  tried  the  anterior  incision,  and  found  that  ti 
joint  was  easily  ex|>i)sed  and  j)lcnty  of  nxim  affVirded.  The  hot  water 
not  useil,  and,  unfortunately,  a  jxjint  in  the  wound  became  infwtcd  and 
tubercular  al)scess  formed. 

The  residt  of  excision  of  the  hip-Joint  in  general  hospital  practice  lu 
not  been  so  good  as  that  of  other  joints.     It  is  very  diflicidt   to  ribtai^ 
reliable  statistics.    Patients  are  sent  out  before  the  real  residt  is  known,  j 
many  oiwrators  fail  to  state  just  what  is  meant  by  cure. 

The  following  aiv  the  results  in  my  own  hospital  practice.     Of  fortj 
nine  cases,  in  nine  the  patients  were  between  three  and  four  years  old, ; 
six  between  four  and  five,  in  six  between  five  and  six,  in  eight  between  i 
and  seven,  in  six  between  seven  and  eight,  in  six  In-tween  eight  and  nin 
in  four  W'tween  nine  and  ten,  in  two  Iwtween  ten  and  eleven,  one  palici 
was  between  twelve  and  thirtecm,  and  one  was  fourteen  years  old.    Of  the 
four  are  still  in  the  hospital,  one  of  whom  is  well ;  twenty  were  discharjrt 
cured  ;  eleven  were  dischargiHl  relieved  or  unimj)njved  ;  fourteen  died.     <J 
those  discharged,  three  are  known  to  be  cured,  and  eight  have  died.     I4 
regard  to  the  terms  "enretl"  and  "  relieved,"  by  "cnn-d"  is  meant  thai  tl 
wound  is  entirely  healwl,  with  no  sinus  and  no  pain  upon  motion  ;  by 
lieved,"  that  the  wound  itself  has  healed,  but  that  one  or  more  sinuses  i 
present,  no  matter  how  useful  the  limb  may  lie.     Of  those  who  diiil  whii 
under  treatment,  eight  died  from  amyloid  disease,  two  from  meningitis,  on 
from  tuberculosis,  one  from  peritonitis,  and  two  fn)m  exhaustion.    Of  the 
discharged  relieved,  one  has  never  been  heard  from,  six  died  from  aroyhtil 
disease,  and  one  died  from  |)eritonitls.    These  figures  show  that  twcnty-thr 
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ses,  or  fifty  per  cent.,  were  cured,  and  that  twenty-one  cases,  or  forty- 
Bven  per  cent.,  died. 

No  jjatient  has  died  from  the  effects,  imnic<liatc  or  remote,  of  the  ojx'ra- 
jn,  wliile,  on  the  other  hand,  the  genond  rondition  of  tliose  who  subse- 
quently died  improved  for  a  time :  all  pain  was  absent,  many  of  them  were 
able  to  be  about,  and  were  gaining  flesh,  and  suppuration  diminisiiwl.  Tiie 
cause  of  a  fatal  termination  was  not  local,  but  constitutional  ;  the  oiH-ration 
had  nothing  to  do  with  it.  They  died  not  from  but  in  spite  of  the  opera- 
tion. The  date  of  the  fatal  termination  in  these  cases  varied  fi*oni  a  few 
months  to  several  years ;  in  some  cases  the  patients  after  the  wounds  had 
entirely  heakid  were  going  about  without  support.  In  two  cases  it  will  be 
noted  that  death  was  due  to  peritonitis  secondarj'  to  amyloid  degeneration. 
The  condition  of  the  bones  in  all  the  cases  operated  upon  showe*!  that  the 
disease  had  advanced  to  the  third  stage  and  often  well  into  it,  loose  bone 
being  in  many  instances  fimnd  in  tiie  joint.  In  a  few  eases  tlie  operation 
consisted  only  in  removing  a  detached  epiphysis. 

In  regard  to  the  function  of  the  limb :  in  some  cases  it  was  excellent, — 
lapse  of  time  had  not  increased  the  amount  of  shortening ;  but  in  the  ma- 
jority of  cases  the  limb  di<l  not  grow  so  fiist  as  the  sound  one,  and  a  higher 
shoe  liad  in  time  to  \m  us<hI,  In  most  cases  after  excision  of  the  iiijt,  unless 
there  is  u  very  strong  cicatrix  the  upjwr  end  of  the  femur  rides  uj)  ou  to  the 
pelvis  at  ever\'  step,  due  to  stretciiing  of  the  bands  which  unite  the  shaft 
to  the  ilium;  this  incix-ascs  the  shortening,  and  the  joint  lacks  stability. 
After  excision  tlie  patient  should  use  a  hip-splint  for  at  least  a  year  after 
getting  up,  so  that  these  bands  may  not  be  called  upon  to  sustain  any 
weight  until  they  have  be<x)me  dense  and  strong.  One  of  the  patients  is 
now  twenty-seven  jears  of  age,  is  perfectly  healthy,  and  has  go<xl  use  of 
his  limb;  another  is  twenty-six  years  of  age,  is  a  plumber  by  trade,  and  is 
able  to  do  a  gocxl  day's  work,  although  he  has  sev^en  inches  shortening,  the 
greater  part  due  to  arrest  of  growth.  The  following  talile  shows  the 
amount  of  shortening  and  its  increase  in  ten  cases  which  have  been  exam- 
ined since  discharge : 

1  piitient  ut  time  of  discharge  had  1  inch  ;  8  years  after  had  2J  inches. 


IJ  inches;  18  months  after  had  IJ  inches. 
IJ  inchp.'i ;  6  years  after  hnd  2\  inches. 
J  inch  ;  18  months  after  had  J  inch. 
1|  inches  ;  1  year  after  hud  1  j  inches. 
1  inch;  5 years  after  hud  IJ  inches. 
1  inch  ;  2  years  after  hud  IJ  incites. 
1  inch ;  18  months  after  hiid  1  inch. 
I  inch  ;  3  years  after  had  U  inches. 
4  inches  ;   14  years  after  had  7  inches. 


Of  fourteen  eases  in  which  the  amount  of  shortening  at  the  time  of  dis- 
chai^e  was  recorded,  it  was  slight  in  two,  three-fourths  of  an  inch  in  two, 
one  inch  in  three,  one  and  a  quarter  inches  in  two,  one  and  a  half  inches 
in  four,  and  four  inches  in  one. 
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tiou  makes  tiie  carrying  uiit  of  the  general  iiidii-atiuns  iu  the  luaiiugiuient 
of  joiiit-a(rwtii>ii8  iliffort'ut. 

The  iiiti'lligont  treatment  of  hip-joiiit  disease  must  be  based  upou  iJoir 
views  of  its  |>ati»olog_v. 

In  the  early  stage  of  the  affection   wlieii   l)eginuing  in   the  l)ouf,  «!• 
have  to  do  with  a  tubereiiiiir  di'pusit   in  the  nti-iv  and  hrad  of  tlie  femur (ir 
in  the  a<vtalnditin.     All  yubsetjuent  changes  in  the  iMines  and  joint  liavc  fi'i 
their  start! iig-jwint  tliis  nt'oplasni.    The  dcjxisit  foUows  oneof  two  coiitse*' 
either  it  extciirls  surd   fiirtlier  infects  tiie  butie,  tliis  extension  and  infect"'" 
bi'iug  aee<ini|ianicd   by   itiflauiniatorv  anil   ne<'rotic  changes,  or  it  betvW'* 
the  seat  of  conneetive-tissiie  metaniorjthosis  and  ceases  to  ai^t  as  a  9our« 
<lauger.     Tiie  indicatinns  for  tiTatnient,  therefnn'.  during  tlie  first  s!tag<'  *. 
to  prevent  exteiisinii  of  tlie  dist-ase,  and  to  fiiillier  tiie  change  of  the  dej* 
into  connective  tissue. 

In  the  setiuid  stage  of  the  dist^L«c  the  joint  lias  become  infeetwJ,  am 
have  to  do  with  a  tubeixuilar  osteitis  of  tiie  t)one  and  inflammation  of 
joint.     Here  onr  tresitmcnt  nmst  be  diivcttxl  towards  prottvting  the  , 
fnwn  all  sources  of  ii  fitatioti,  so  that  repair  may  l)e  effi-cted  by  the  replar""''*^ 
<jf  the  hisses  from  disease  by  fibrous  tissue. 

Iu  the  thiixl  stage,  after  the  joint  has  beeoine  disorganized  and  the  boi 
necrotic  and  esirious,  and  abs<'(>8se8  have  formed,  the  indications  are  to  p 
mote  the  removal  of  diseased  tissue,  so  that  repair  can  take  place. 

In  disease-  beginning  in  the  synovial  niaubmne  the  same  indicatioi 
hold  good. 

In  the   constitutional    treatment    every   mwins  should    Ix-    adopted    \    '^ 
improve  the  general  heidtii  of  ttie  patient.     The  use  of  the  diftert'nt  pfp*^^*]^ 
arations  of  iron,  ood-liver  oil,  and  good  generous  diet,  as  well  as  being  00^"  tH 
of  doors  in  the  fresh  air  and  sunshine,  if  the  netvssar)'  exertion  d<ies  no^^^ 
interfere  with  tlie  1(kii1  manageiucnt  of  the  disejtse,  are  railed  for.    The  indi- 
cation  for  the  local  treatment  of  chronic  tuln'ivular  disease  of  the  hij), 
whether  it  Ix-gins  in  the  bones  or  iu  tlie  synovial  membrane,  is  ahsftluU  rai 
to  the  joint,  and  on  this  point  there  is  scarcely  any  difterenoe  of  o[>inion 
among  tlio.se  who  have  to  triat  this  aficvtion.     How  l)e8t  to  attain  this  cikI 
lias  received  different  interpretations. 

In  rc^rd  U)  the  inanagciiient  id'  iiiflaniiiuititm  of  other  arti<'idations 
there  has  always  Ix'eu  a  iiiiaiiimity  of  opiuion.  Take,  for  instiinw,  the 
knee-joint.  When  it  is  diseased  the  methixl  of  fixation  is  well  known  and 
always  thoroughly  carrie<l  out.  The  art  iin  hit  ion  at  the  hip  differs  fmrn 
that  of  other  joints,  except  the  shoulder,  in  that  a  long  bone,  the  femur,  is 
atfachoil  to  a  comjiarativcly  short  Ixinc,  the  ilium,  so  that  there  is  an  im- 
mense levetfige  brought  by  the  thigh  acting  as  the  long  arm  nf  a  pjwer- 
fiil  lever  up(»n  the  jx'lvis  through  the  head  of  the  bone  as  a  fulcrum.  It 
becomes,  therefore,  a  difficult  matter  t<i  keep  the  joint  aiwolutely  at  rest. 
Any  device  tliat  dtx'S  not  conijdetely  fix  the  joint  is  so  far  defwtive.  Take, 
for  instance,  tlie  usual  method  of  tn-atment  by  weight  and  pullev  as  gener- 
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ally  applied.  When  the  ehild  is  flat  on  his  Imek  the  joint  is  fixed  and  at 
rest,  but  as  soon  as  he  sits  up  in  hod  movement  takes  plaee  at  the  hip-joint 
in  the  dinxtioii  of"  flexion,  and  abs<^>kite  rest  is  not  obtainetl.  A  knee-joint 
would  not  Ik'  considered  fixetl  if,  every  time  the  ehild  .sit  up  in  he<l,  motion, 
even  over  a  small  areh,  took  place ;  yet  this  is  the  trondition  in  the  vast 
majority  of  eases  of  hi{)-joint  dif^-ase  treated  by  vveijrht  and  pulley.  Every 
time  the  child  sit.s  up  the  tliijjh  is*  flextxl  upon  the  {H'lvi.s,  no  matter  how 
much  weight  is  ajtplied.  It  is  said  that  the  flexion  does  not  take  place  at  the 
hip,  but  by  the  Ix-nding  of  the  spine  in  (lie  lumbar  region.  Tiie  deformity 
in  hij>-joiut  disease  is  always  t^jwards  flexion  ;  if,  tliereforc,  the  ehild  .sits 
up  in  lietl,  the  limb  will  naturally  beeorae  further  bent  upon  the  [wlvis,  and 
motion  in  the  joint  will  take  plaee.  When  the  disease  is  treated  by  a  hij)- 
splint  of  the  usual  form,  in  many  («.ses  wlueli  are  not  [)roperly  attended  to, 
motion  is  not  absohitely  prcveutiil,  and  the  joint  is  not  [diwed  in  a  eonditinn 
of  abstilute  rest.  Tn  the  first  stage  of  hiji-joint  disi-ase  Wginniug  in  tlie 
bone,  tubercular  foei  have  formed,  and  the  treatment  must  be  tliat  of  similar 
deposits  in  other  Ixuies.  "  Among  tlie  tlierapcutic  means  which  exert  a 
beneficial  influence  on  the  course  of  tubercle  in  bones,  absolute  rest  of  the 
[•arts  hokJs  the  foreniost  jmsition.'" 

This  does  not  mean  tlie  application  of  extension  and  then  allowing  the 
little  |)atient  to  sit  up  in  IkhI  and  twi.st  around  all  he  can  ;  nor  does  it  mean 
he  atljustment  of  a  brace  and  then  permitting  the  ehild  to  go  about  as 
nu<^h  as  he  wi.shes  or  is  able.  It  means  ahKofiitc  Ji,ratioii  and  rest  of  tlie 
joint,  so  that  «//  motion  is  abolished  and  all  muscular  spasm  restrainetl. 
rhis  may  be  act'om]»lislu'd  liy  extension  pro|Terly  apjilie*!,  and  any  abnr>nual 
losition  into  which  the  limb  lia.s  Ixt'n  brought  may  be  as  stxm  as  possible 
orreoted. 

LThe  deformity  in  hip-joint  disease  is  in  the  direction  of  flexion  an<l 
uetiou  or  adduction.  Alxluetion,  if  it  is  not  marked,  is  not  a  serious  di-- 
ormity,  Ijeeause  it  causes  an  apjKjrent  lengthening  of  the  limb  by  romjielling 
lie  patient  to  lower  the  j>clvis  on  the  aflfectfcl  side  in  order  to  bring  the  fiNrt 
;>  the  gi-ound.  .\ddnction,  on  the  other  hand,  liy  foiving  the  limb  of  the 
BTeete*!  side  across  the  s<iiind  one,  e()mjK'].s  the  patient  to  raise  the  pelvis 
pon  the  diseased  side  at  every  step  in  order  to  get  it  out  of  the  way  ;  this 
I  aciHimpli.shed  by  the  hitcliing  motion  so  chamcteristie  of  the  di.sea8e  ;  it 
I  also  a  fatiguing  nietli(Kl  of  walking.  Flexion,  unless  it  is  marked,  is 
lit  so  maiming  a  ma1|H)sition  as  adduction. 

Extension  shoithl  1k'  ap]ilie<l  in  the  fnllowing  maimer.  The  patient  inu.st 
k  placed  upon  a  hard  inattR'ss  ;  the  pilluw  should  In-  small  and  not  Rii.s<>d 
C  high;  the  trunk  must  be  kept  horizontal.  The  extension  pla.ster  should 
(tend  well  up  on  the  thigh,  so  as  not  to  drag  upon  the  knee,  and  should 
>  secured  by  a  smoothly-applied  bandage.  The  child  must  lie  prevented 
om  sitting  up,  and  this  is  Ik'sI  afromplished  by  the  application  of  a  long 


'  Jones,  Disc«8c  of  tlii-  Bones,  p.  188. 
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convey  to  the  fingers  a  boggy  feel,  or  the  bones  develop  tender 
certain  htcalities,  and  a  tubcroiilar  distnwe  of  tlie  ji)int  l»e  I'utind  to  rxtjj 
Again,  an   acute   synovitis   not   profxrly   treattxl  may  dt^uerate  into 
chronic,  and  the  joint  finally  become  stiff.      The  prognosis  in  a  case 
acute  synovitis  in  a  healthy  child  is  good  in  regard  both  to  the  intfgri^ 
of  the  limb  and  to  life. 

Symptoms. — From  the  siijxjrficial  jwsition  of  the  knee,  any  chongre  i 
its  shape  are  readily  detected,  and  therefore  the  signs  of  an  acute  synoviti 
an-  easily  recognized.     They  arc  stiffness,  swelling,  heat,  and  pain.    Swi 
inir  comes  on  immediately  with  the  access  of  the  infiamniatiiio  and  i\>\\»ii 
the  outline  of  tiie  synovial  cavity ;  the  jiatella  is  raised  from  its  nur 
position  in  contact  with  the  c«mdyles  by  the  effusion.     All  the  nurnial  <k 
prcssions  about  the  joint  are  obliteratctl,  and  the  articulation  has  a  putf^l- 
appearanoe ;  the  skin,  unless  the  inflammation  is  very  acute,  is  not  chang 
in  cf)lor,  but  the  joint  feels  hotter  tiian  the  sound  one.     There  is  pain  tip 
motion.     If  tlie  inflammation  is  more  acute,  the  skin  may  bea)nie  ri^l 
even  cedematous,  the  Ic^  becomes  flexed  ui)on  tlie  thigh,  that  being 
most  comfortable   position  for  it  to  assume,  and   tliere  is  an  increase 
pain,  with  considerable  constitutional  disturbance.     Pain,  however,  vaii 
much :  in  some  cases  while  the  joint  is  at  rest  it  is  only  slight,  while  I 
others  the  patient  is  kept  awake  by  its  severity.     As  a  nde,  the  more  a<i 
the  disease  the  greater  the  pain  and  tlie  higher  the  temperature.     If  i 
affection  is  very  acute,  there  may  be  some  musiular  atmphy,  and  this 
give  the  imprcssion  that  the  capsule  is  more  distended  tlian  it  really  I 
Tlie  coiitoiits  of  (lie  joint  in  acute  synovitis  will  show  only  a  turbid  «Un^ 
minoid  fluid,  more  limpid  than  the  natural  secretion  of  the  joint :  its  tur- 
bidity varies;  in  the  more  acute  cases  it  may  be  opaline;  in  cases  afWr 
aeveix?  injury  it  may  be,  and  often  is,  stained  with  blood. 

Treatment. — The  cardinal  jwint  in  tlie  treatment  of  synovitis  of  the 
knw,  as  of  all  other  joints,  is  absolute  rest  to  the  articulation,  and  this  ma-st 
Ih?  rigidly  wvrried  out.     The  cliild  should  \)c  confined  to  the  Ijetl,  and 
whole  limb  fixed  by  mesins  of  a  splint  extending  from  above  the  hip 
U'lovv  the  foot,  so  as  to  prevent  all  motion  in  the  hip,  knee,  and  ankle; 
sides,  there  should  lye  a  jiosterior  splint  applied  to  prevent  any  flexion  at  1 
kniN'.      Should  there  be  much  flexion  at  the  knee,  it  is  better  to  give  r(t 
and   place  the  limb  in  a  straight  position  ;  this  can  be  done  without 
danger,  for  as  soon  as  the  muscles  are  relaxed  this  can  be  acnomplisii 
without  the  use  of  any  force,  or  the  same  end  may  l.>e  attained  by  extensioS" 
appliinl  to  the  1(^.     If  the  joint  is  left  flexed,  a  posterior  dislocation 
take  |)lacc. 

After  securing  absolute  rest,  cold  should  be  applied  to  the  joint, 
means  eitiuT  of  an  ice-bag  with  several  layers  of  flannel  interjxi^xl  l>etw« 
the  liag  and  the  joint,  or  of  cold  evaporating  lotion  ;  lead-and-upium  «1 
ix  often  useful.     Some  wTitcrs  advocate  the  use  of  leeches,  bnt  they  are  i 
U)  frighten  children,  and,  besides,  the  disease  can  be  controlled  as  well  wid 
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hfalth}',  if  they  arc  spared  the  dehilitatinfi  effwts  of  ivain.  TIktc  is  no 
tonic  better  than  <|uii'{  slirp  and  fix't'^limi  (nun  [win,  anil,  nii  thr  other  Iiiuid, 
there  is  nothing  that  di-presses  the  lieaHh  of  a  cliihl  si.i  quiekly  an  shrjik'**- 
ness  and  suffering.  If  absohitt'  fixation  of  the  joint  can  be  ohtaine<l  and 
at  the  sanii'  time  tho  i«itii-iit  can  liave  tlic  advantage  of  fresh  air  and  snn- 
diine,  the  latter  will  oertainly  Ix'  no  small  a«l vantage;  but  we  unirt  l>e  snre 
that  the  fixation  is  obtainwl,  for  in  the  early  stage  this  is  of  piirani()unt 
inijiortanco. 

!  During  the  second  and  third  stages  of  the  dLw^sise  the  same  plan  of  treai- 
,ment  is  apjilicjdile  :  the  tendency  to  defifrniity  >-liould  1k'  met  by  changing 
tlie  line  of  traction.  If  al>scessc8  are  detwtetl,  tliey  should  lie  treated  by  the 
method  meutioiKHl  it)  the  section  on  their  nuinagement. 

Some  adv'K'ate  the  eorrwtion  of  any  malimsitiou  of  the  limb  by  imme- 
diate restitution  under  an  aniustlietic.  This  meth<Kl  is  mentioned  only  in 
order  tliat  a  proti-st  may  be  enterwl  agstiiist  the  use  of  any  sncli  Iwirlwrfuis 
means.  The  deformity  is  due  not  to  jwsition,  but  to  miis<'nlar  contrac- 
tion :  in  order  to  rectify  the  maliiosition  the  mu.scles  on  one  side  must  be 
stretched  by  forcible  extension,  ami  to  aatuniilish  this  the  h«ul  of  the  hone 
must  a(^t  a.s  the  fulcrum  atul  the  limb  as  the  jiowerfiil  lever.  By  thus 
crowding  the  head  into  the  ai-etidadum  injurj*  cannot  but  Ik'  done  to  the 
disea.se<:l  parts,  and  nothing  but  an  aggravation  i)f  tlie  iuflanitnation  can  !«? 
expected.  When  the  disea.se  has  Ijeen  (»f  long  duratiim  and  when  much 
force  has  b<>en  uso<l,  fracture  of  the  femur,  or  dislotatiou  of  the  head  of 
the  bone  on  the  dorsum  of  the  iliiuu,  has  taken  place. 

Since  greater  attention   has  been   paid  to  joint-disea.se,  niiK'banicsd  iu- 

jenuity  has  been  directed  towards  <Ievisiiig  an  instrument  for  the  treatment 

>f  hip-disea.se  by  which  j>erfect  fixation  twuld  be  obtained  and  at  the  same 

ime  the  patient  be  |M'rmitte<l  to  go  aliout,     The  adoption  of  extension  by 

ncans  of  adhesive  plaster  and   weight  and  pulley  pointed  out  a  way  by 

rhich  this  end  oould  be  accomjilisheti,  and  the  hip-8j>lint,  as  at  present  used 

n  this  country,  is  the  ont*'(mic  of  the  labors  of  ortbnpatlic  surgeons  in  this 

lircction.     To  Dr.  T.  H.  Davis  is  generally  given  the  credit  of  first  con- 

eiving  the  idea  of  the  present  fornt  of  hi])-s])liiit.     Dr.  L.  H.  Sayre  soon 

rtUowed,  if  he  was  not  wjntemporary  with  Dr.  Davis.     But  Ut  Dr.  C.  F. 

'aylor  is  due  gn^at  crtxlit  for  his  labor  in  developing  the  mwhanieal  treat- 

leht  of  hi|j-joint  disease,  and  the  instruments  now  in  must  genend  nse  are 

11  m«xlifi«ition8  of  the  original  instnimcnt  devised  by  him.     The  funda- 

lental   principle  of  a  hip-.splint  is  a  hij>-band  eucircling  two-thinls  of  the 

rcumfcrence  of  the  pelvis,  to  which  is  attached  a  stei-l  bar  extending  down 

elow  the  foot  on  the  disease*!  side.     The  splint  us<.'<l  hy  Dr.  Taylor  is  the 

'pe  of  all  such  instruments.     Its  form  and  mristructi<ui  arc  as  follows: 

"  It  consists  of  a  hollow  nxl  of  steel  {A)  reaching  from  the  ankle  to 
le  hip,  with  the  fbot-piecc  (B)  working  at  the  lower  end  and  lengthened 
id  shrtrtenwl  b\'  a  key  which  works  in  a  rack  on  the  outside  of  the  lower 
ir.     The  upper  end  is  solid  and  very  strong,  and  is  fastened  to  tlie  (Tclvia- 
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immobilized.     Tlie  dressings  will  probably  have  to  be  ehaiigod  daily  tod 
the  cavity  tliislit'd  out. 

Uudcr  tliis  treatment  the  temjierature  will  go  down,  the  pain  cease,  and, 
as  a  rule,  the  articulation  be  saved.     But  action  muet  be  prompt :  every  J 
hour  of  delay  aflor  the  advent  of  the  disease  addfi  to  the  danger  to  life  and 
limb. 

Mr.  Treves '  adopted  a  plan  of  continuons  flushing  of  the  joint  witli 
cold  water  rendered  antiseptic  with  various  substances;  the  irrigation  wu] 
done  through  two  tubes,  one  on  each  side  of  the  joint,  into  one  of  whi'h 
a  continuous  flow  of  water  wa.s  sent  to  be  discharged  through  tlie  oduT.j 
This  was  kept  up  day  and  night  for  one  month.     The  jwrient  "  bad  a  v« 
high  grade  of  inflamnuition  in  and  alxnit  the  joint ;  the  whole  limb 
tedematous.''     The  effwt  of  tiie  irrigation  was  very  marked.     At  «>uce  the 
patient  was  free  from  all  [tain,  the  tongue,  which  had  been  dr^', 
moist,  and  he  n-wvered  with  a  normal  di^reo  of  motion. 

In  purulent  synovitis  of  a  not  very  intense  type,  good  results  have  hwn 
obtained  by  puncturing  the  joint  with  two  good-sized  trocars,  one  on  «>ai'l 
side,  and  washing  out  the  joint  l)y  allowing  a  (stream  of  mercuric  srdution  (utK 
in  two  tliousand)  to  flow  through  the  joint.  In  one  case  I  triwl  this  meth<K 
with  very  satisfactory  result.  Carlxjiic-acid  solutions,  excej)t  when  ver 
weak,  have  not  acted  well  in  my  hnnds,  as  they  are  apt  to  ooagulate  tii 
fibrin  and  cause  thickening  of  the  capsule. 

Wlien  there  is  an  extensive  wound  into  the  joint,  the  articulation  nja| 
still  be  saved  by  careful  antiseptic  treatment ;  but  if  iuflstmn^ation  has  gon 
on  to  destruction  of  the  joint,  the  most  favorable  residt  is  an  ankylin 
limb.  In  these  acute  inflammations  one  of  the  great  dangers  is  tiiat  ti 
tibia  may  become  dislocated  backward,  and  to  prevent  this  the  limb  should 
Ix;  kept  in  a  straight  position.  Of  course  the  strength  of  the  ]Mticnt  mm 
Ix"  kept  up  1)V  tonics,  plenty  of  food,  stimulants,  and  opiimi  to  relieve  |Niii 
If  these  means  fail  to  limit  the  inilammation,  nothing  will  save  the  patient 
life  but  amputation. 

TUBERCULAR  DISEASE  OF  THE   KNEE-JOINT. 

The  synovial  membrane  is  more  fixspiently  affecti-*!  with  tubercular  did 
ease  thnn  any  otlier  articulation.     Its  exciting  cause  may  be  an  injury 
some  kind,  or  it  may  be  imjM.tssible  to  connect  it  with  any  traumatism ; 
may  develop  after  an  acute  synovitis,  or  may  come  on  bo  quietly  that 
exact  advent  cannot  Ix'  determined  ;  but,  whatever  its  exciting  nuise.  there  H 
always  a  tubercular  diathesis  back  of  it,  and  without  tJiis  stnimous  dii 
never  occurs. 

Symptoms  are  often  insidious :  it  may  come  on  sp<mtaneo«sIy.  with 
ness  a.s  an  early  symptom  ;  there  may  l^  an  absence  of  ]iain,  yet  tlie  {M 
will  limp  from  inability  to  extend  the  leg  fully  uj^n  tbe  thigh, — and  thi* 
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hold  it  swiirely,  a  few  turns  being  madf  under  tlie  biicklcH  at  the  ankk-, 
!M>  as  to  protert  tiie  skin  in  tiiis  IiM'ality. 

The  braee  is  applied  l»y  first  jtlaeing  tliu  patient  iipun  ln"s  Imek,  great 
«are  Ixjing  taken  that  the  pelvis  is  k'vel,  so  that  the  linili  shall  be  in  its  di- 
(brmed  position  ;  the  bip-lMtnd  is  then  slipiKnl  around  the  pelvis  and  fastened, 
the  jx'rineal  bun<ls  are  drawn  tightly,  and  the  leather  stti>ii«  under  tlie  font 
are  bnekled  to  the  adhesive  phuster.  Tlie  |K'lvic  Ixind  should  einlinur  the 
pelvis  below  the  anterior  superior  spinous  process  of  the  ilium.  When  all 
is  adjn8te<l,  wliile  tlie  patient  is  on  his  kiek,  the 
key,  L,  is  turned  to  the  right  and  the  instrument 
elongated,  when  the  whole  li'g  will  Ix'  gently  but 
strongly  drawn  downward.  Cai-e  should  Ix'  taken 
that  the  splint  is  applitnl  in  the  line  of  Hie  difonned 

Fio.  12.  Fio.  13. 


Fio.  U. 


♦ 


Side  view. 

Judjon's  (pllnt. 


inb,  not  at  right  angles  to  the  transverse  axis  of  the  pelvis,  for  if  the  force 
«  applied  in  the  latter  direction  intra-articular  pressure  will  1k>  produeed. 
'he  line  of  extension  must  be  gradually  ehaugc*!  until  all  deformity  has 
een  oveivome.  In  order  to  ac<'<implisli  this  an  inclined  plane  is  used,  oidy 
le  splint  i.s  substituted  for  the  weight  and  pulley.  Fig.  11  n'presents  the 
llint  applied. 
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One  of  the  mo8t  unfortunate  complications  is  the  dislocation  of  the  tibi« 
l)ack\vartl,  due  in  jiart  to  the  flexion  of  the  leg  and  to  the  contractidii  uf 
the  must'lcs  ou  the  posterior  aj<j)e<'t  of  the  thigh,  and  in  jMirt  tn  the  (Icsiruo- 
tion  or  softening  of  the  lateral  ligaments  of  the  joint.     The  ap[x>anitHv  iif 
the  limb  after  this  has  taken  place  changes  entirely  :  the  swelling  di!<ap|»«n  I 
to  a  certain  extent,  and  the  end  of  the  femur  staiuls  out  over  the  htuii  nf  j 
tiic  tibia.     This  displacement  of  tlic  tibia  may  take  pia<-c  with  or  witiiuutj 
the  oaiurrence  of  absceasea,  and  the  bone  may  become  aukylosed  in  thit] 
jtosition. 

Pain  at  some  time  iu  the  course  of  the  disease  is  marked,  even  if  it 
absent  in  the  earlier  stage.     As  the  cartilage  becomes  eroded,  there  aocnr] 
fiXHiueut  painful  startings  of  the  limb,  similar  to  tiiosc  in  di!>ease  of  tfa 
hii>-j()iut.     There  may  be,  however,  a  dull  aching  pain,  increased  at  night, 
besides  the  acute  suffering  due  to  the  crowding  together  of  the  inflame 
tissue  by  nuiseular  starting. 

Macuiuuara  states  that  hx^l  elevation  of  temperature  affonls  valuable 
information  as  a  guide  to  prognosis.  He  recommends  that  the  tliernionuter 
l)e  used  twice  a  day  over  the  joint  and  the  temperature  com|)ared  witii  that 
of  the  sound  limb.  If  we  find  a  marked  and  {KTsistcnt  increa.sc  of  htat  ov«f| 
the  affected  kuie,  we  may  feel  sure  that  changes  are  going  on  iu  the  joiq 
whi('h,  if  not  sufficient  to  excite  suppuration,  border  closely  on  tliat  sta 
of  the  disease. 

The  course  of  tul)ercular  disease  of  the  synovial  membrane  is  eitlier 
towaixls  caseation,  towards  abscess  and  inflammation  of  tlie  whole  joinffl 
or  towards  amncctive-t issue  metamor{)hosis  and  cure,  deiK-nding  upon  d» 
general  hcidth  and  the  treatment  of  the  patient. 

Tubercular  Osteitis  of  the  euds  of  the  bones  forming  the  knec-jniut 
is  fretpiently  met  with.     It  may  be  ctmfincd  to  the  end  of  the  femur 
tibia,  or  there  may  Ik;  foci  of  disease  in  both  bones.     These  foci  may 
ually  extend  by  inflammatory  and  necrotic  changes  until  they  niich  the  join 
or  they  may  be<'ome  replaced  by  connective  tissue  and  the  joint  escajie, 
again,  thesi>  cas(>ous  massc^s  may  remain  quiet  for  an  indefinite  time  an 
finally  beiiome  active  and  cause  destniction  of  the  joint.     I  have  met  wit 
these  caseous  dejxwits  in  the  hcafl  of  the  tibia  or  condyles  of  the  fem« 
where  no  indications  of  their  presence  could  lie  obtained  by  insjK-ctioo  of 
the  articular  surface.      These  tubercular  deixwits  are  apt  to  attack  b<3( 
bones. 

The  starting-point  of  a  tubercular  dep«it  of^en  is  an  injure*,  by  whii 
the  oascous  tissue  may  be  bruised,  some  blo<xl  may  be  extravasated,  or  son 
interfercnc*'  with  local  nutrition  may  take  jilaee,  and  tlius  form  a  congenial 
nidus  for  the  tul)en'le-ba('illus.     But,  whatever  may  have  liecn  the  cause 
the  disease',  wlicn  once  established  its  symptoms,  though  at  first  obscure, 
time  leave  us  in  no  doubt  as  to  the  nature  of  the  com])laint.     The  iiir^ 
symptoms  of  tubenndar  osteitis  are  often  ol>scure.    There  may  lie  some  {win, 
especially  at  night  or  after  exercise ;  it  may  be  an  acliing  or  uncomfortabk 
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feeling  on  certain  movements,  coming  some  time  after  an  injurj*,  for  the 

dc'Vi'lujimcut  of  tubercular  disease  of  the  b<jne  is  often  slow.  The  t'onrse 
followxJ  by  tlie  deposit  lias  nmcli  to  do  with  the  prominence  and  rapidity 
with  which  marked  symptoms  show  themselves,  whether  the  bone  is  iiifil- 
traUxl  with  tubercle,  slowly  undergoes  caseous  change,  or  becomes  the  seat 
of  eonnei'tivo-tissue  changes.  In  the  first  variety  the  joint  is  soon  affected  ; 
in  tlie  sea>nd  it  may  not  be  affected  for  mouths;  while  iu  the  thiitl  it  may 
never  show  any  sign  of  disease. 

The  pain  may  Ix-  wjufined  to  one  of  the  condyles  of  the  femur  or  to  the 

»licad  of  the  tibia,  depending  upon  the  Iwne  involvetl ;  after  a  time  pain  in 
tlie  bone  may  be  more  persistent,  but  with  exacerbations.  There  is  often 
tenderness  upon  pressure  over  a  certain  point;  friHiuently  there  will  l>e 
tliickeuing  of  tiie  periostcunu  over  this  point ;  if  the  deposit  is  situated  deep, 
lO  thickening,  or  but  slight,  may  be  felt.  Gradually  the  lameness  increases 
and  the  joint  beconu's  flexed.  As  the  absciess  apjvroarhcs  the  joint-sui'face 
the  ptiin  and  discomfort  increase,  as  a  ride,  there  arc  painful  startings  of  tiie 
limb  at  night,  and  the  |)arts  about  the  articulation  ap[K'ar  swollen.  (Jradu- 
lly  the  joint  itself  becomes  enlai^ed,  through  effusion  which  does  not  dis- 
a])i)ear  after  rest ;  this  may  continue  serous  until  the  abscess  opens  into  the 
joint,  or  it  may  become  gradually  |»urulent,  or  the  joint  may  become  the 

■  'Beat  of  tuljeix'ular  disease  inde]>endcut  of  the  bone-trouble. 

I  think  tlint  the  classical  description  of  the  ojx.'ning  of  a  tubercular 
abscess  of  the  Ixinc  into  a  joint,  followed  by  acute  purulent  synovitis,  is  not 
in  all  ca.se3  in  accordanw  with  clinical  experience.  I  have  seen  joints 
which  have  been  invaded  by  tubeirular  abscess  show  hut  little  acute 
trouble ;  often  we  find  only  the  characteristic  tubercular  granulation  which 
starts  from  a  small  opening  in  the  cartilage  leading  to  a  tulK'RUilar  dej^sit 
in  the  end  of  one  of  the  Ijoues,  and  the  tlisease  follows  the  course  of  a 
tul)ereular  synovitis  plus  an  osteitis,  although  tlierc  is  every  reason  to 
8U])pose  that  the  osteitis  was  primary.  The  explanation  of  this  may  pf»s- 
sibly  be  that  a  small  amount  of  tubercular  material  alone  entered  the  articu- 
lation and  the  joint  is  slowly  infcctctl  with  tubercle.  In  some  cases  of 
disease  of  the  kuce-joiut  rapid  ]iunilent  iufwtion  of  the  articulation  cer- 
tainly takes  place,  but  it  is  not  the  rule.  Early  in  the  disease  marked 
atrophy  of  the  nuisclcs  of  the  leg  and  thigh  takes  place.  In  8i>me  cases 
of  articular  osteitis  the  tulicrcular  alwccss  will  discharge  not  into  the  joint, 
but  into  the  soft  parts  outside  of  the  capsule.  The  symptoms  of  a  tuber- 
cular abs<-css  a]iproaching  the  surface  are  iucrcaswl  hval  deep-seated  swell- 
ing, increasctl  tenderness  upon  pressure,  often  ac-companied  by  throbbing 
pain  (the  latter  may  l»e  intermittent),  later  local  redness  of  the  skin,  and 

B  finally  an  abscess  in  the  soft  parts. 

~  The  fact  that  a  tubercular  abscess  has  ojKucfl  outside  if  the  f«])8ule  does 
not  prevent  it  from  making  a  way  for  itself  also  into  the  joint,  especially 
if  the  first  sinus  is  small.  A  time  comes  in  almost  all  unrelieve«I  cases  of 
bone-tuhcrculosis  near  the  joint  when  the  articulation  becomes  completely 
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disorganized,  abscesses  have  formed  and  opened  at  different  points,  the 
joint  is  deformed  and  misshapen,  and  the  ])atient  suffers  from  the  tSedt 
of  suppuration,  long-continued  pain,  and  confinement. 

In  some  rases  after  the  tibia  lias  becf)me  dishxated  backward,  the  in- 
flammation will  subside,  the  pain  be  greatly  diminished  or  entirely  «'a», 
and  a  cure  be  effected  with  the  limb  in  a  deformed  {)osition.  This  ijcciir- 
reuce  is  more  eommou  after  non-tuliercular  epiphysitis  tlian  in  tulx'rculo 
yet  it  has  been  met  with  in  the  latter. 

Tul)ercular  disease  Ijcginning  in  the  Iwiies  alxwt  the  knee  affcds  fr 
joint  secondarily,  but  the  articulation  dctes  not  escape  so  often  a?  M-hi-n  tbc 
bone-disease  is  of  a  non-tnlx-rcular  nature.     The  prognosis  is,  as  a  role, 
go(xl  in  children  of  not  miirko<l  tubercular  antecedents.     Death  frora  this 
form  of  joint-disease  is  not  so  common  as  from  similar  disea.se  of  the  liijj- 
joint.     With  pro|>er  tn-atnient  many  casts  do  not  go  ou  to  the  formation 
of  alwcess,  and  a  cure  with  some  useful   motion,  even   in  apparently  no-  > 
promising  eases,  is  not  unusual.     After  disorganization  of  the  joint  a  cnni 
with  ankylosis  is  to  l>e  expected.      My  im]>ression  is  that  general  tulien-u-  I 
losis  is  more  common  with  disease  of  the  knee  than  with  tliat  of  the  hip;j 
at  least  this  has  lx!en  my  experience. 

Treatment  of  tubercular  synovitis  is  absolute  rest.  If  the  disease  la 
detected  early  and  al^>lute  rest  of  the  joint  obtained,  in  subjects  of  fxii 
health  a  cure  may  bn  cx|>ected  with  perfect  or  slightly-restrictwl  motion. 

In  order  to  fix  tiie  knee-joint,  rest  in  Inxi  must  be  insisted  upon,  witli  a  I 
posterior  splint  extending  from  the  hip  to  lx>Iow  tlie  foot,  with  an  upright  akl 
a  right  angle  to  the  leg,  so  as  to  ]>revent  all  motion  at  the  ankle-joint,  oraj 
plaster-of-Paris  splint  may  be  applied.  Any  flexion  that  may  exist  must  j 
be  corrected.  It  may  be  done  at  once  under  an  aniesthetic,  or  gradually  hy* 
extension,  for,  no  matter  how  rigid  the  joint  may  be  in  the  earlier  stage,  as 
soon  as  the  patient  is  under  an  ansesthetic  the  muscles  will  relax  and  the  leg  i 
can  be  put  in  any  desired  position  without  the  use  of  the  least  force,  1^1 
however,  the  muscles  on  the  j)OBtcrior  aspect  of  the  limb  have  become  short^l 
encd,  and  force  is  use<l  to  straigliten  the  leg,  there  is  great  danger  that  fhfti 
tiliia  will  slip  liack  and  adishxation  Ix-  produced.  Ifthedisoa.se  L-j  not  very! 
acute,  an  elastic  bandage  (mblier)  is  often  of  use :  the  "  Empire  por 
eliustio  Iwndago,"  whirfi  consists  of  an  elastic  webl)ing  made  ver}'  hxise,  is  na] 
excellent  substitute  for  ttie  rubi)er  liandage  ;  it  dix-s  not  confine  the  moist- 
ure, and  any  amount  of  constriction  can  be  obtained,  and  it  is  much  moml 
oonifortal)lc  than  the  common  elastic  bandage.  The  limb  sliould  be  kept! 
still  in  the  ]X)sterior  splint  and  bandaged  Ix-low  the  knee. 

The  use  of  counter-irritation  is  well  spoken  of  by  many :  small  9y 
blisters  may  be  used,  or,  lx?tter  still,  a  Paquelin's  cautery  applied  vfryi 
lightly  while  at  a  white  heat.     If  blisters  are  used,  they  should  be  alxuiti 
one  inch  square,  not  kept  on  too  long,  and  the  blebs  allowed  to  dry  as  .sooBJ 
as  possible.     If  at  any  time  abscesses  form,  they  should  be  opened  at  oucr.  | 

Aftei"  the  more  a(Mite  symptoms  Iimv.'  passed,  the  use  of  a  Thomas  split 
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at  IftiH  than  eight  [wiuiul.s,  Imt  a  hij>-.sj>liiit  I'uiiiiot  ix*  iiiiulc  to  keep  iip  its 
nuiximiim  jkiwit  link's.--  it  is  etuiigatcKl  every  iioiir  or  so,  and  tliis  is.  seliloiti 
done.  Contiiuioiw  exteiisiun  dix*.-;  R'lieve  iniisciilur  spjLsni.  Wiiat,  then,  is 
the  therajX-'utic  action  of  the  hij>-sph'iit '.'  It  would  seem  {1st)  to  protet^t 
the  joint  fix)ni  jars,  (2d)  to  aid  in  fixing  the  joint,  and  (3d),  hy  fixing  the 
joint  and  l>v  .s<jnu>  tnictioii,  lo  prev<'nt  lutiw/nlar  s[ui>ni. 

I  I>r.  Thomas,  of  Liverp«.Kil,  has  devised  a  splint  wliieh  is  almost  iiniver- 
siilly  nsed  in  England,  wliieli  aims  to  olttaiii  bettrr  fixation  of  the  joint. 
Kor  a  ehild  ten  vizi's  (jf  age  tlie  splint   is  I'onstrneteil  and  applied  in  llie 

%  following  manner.  The  pitieut  stands  upini  the  S4)und  limb,  and  rests  his 
diseased  limb  iipots  a  bliK-k  or  hook  in  order  to  imng  the  spine  straight. 
Take  a  flat  pieee  of  nialle-.ible  iron  three-fourths  of  an  ini*h  by  three-six- 
teenths, long  enough  to  extend  fiiim  the  lt»wer  angle  of  the  shonlder-blade 
in  a  i>ttr|>endieular  line  downwaitl  over  the  luiulKtr  region,  aeross  the  pelvis 
slightly  externally  but  elose  to  the  prtsterior  superior  spinous  pnx-ess  of  tlie 
ilium  awl  the  prominentv  of  the  bnttiK'ks,  along  the  eourse  of  the  SR'iatic 
nerve  to  a  point  slightly  internal  to  (be  eentre  of  the  «ilf  of  the  leg.  The 
iron  must  1h?  tuouldi-d  to  ibis  tr.ick,  to  avoid  excoriations.  The  in>n  is 
mouldl^l  to  the  limb  in  its  dcfiirnied  position.  Next  measure  around  the 
cbest  a  little  below  the  axilla,  de<lneting  snfficient  to  allow  the  p^  jg 
band  when  bent  tn  he  plaee<l  easily  in  position,  and  have  a 
piece  of  hoop  iron  half  an  ineli  wide,  half  an  inch  tbiek,  and 
i  long  enough  when  fitted  to  the  chest  to  enetimpiws  three-fonrtb.'« 
of  it.s  eireuniferenee  ;  this  is  to  lie  riveted  on  the  upright,  at 
one-third  of  it.s  length  from  the  end  next  to  the  diseased  side. 
Fig.  16,  A,  shows  the  ring  moulded  to  the  outline  of  the  trunk. 
It  is  important  to  give  the  upiK-r  crescent  an  oval  shape,  to 
assist  in  preventing  the  instrument  from  rotating  from  it.s  posi- 
tion behind  the  IxMly.  Another  strap  of  iron,  three-fourths 
f>{  an  inch  by  one-eighth  and  in  length  two-thirds  of  the  eir- 
icumferenee  of  the  thigh,  is  fastened  to  the  upright  at  a  |iosi- 
tion  from  one  to  two  inclus  below  tiu'  fold  of  the  buttoek,  as 
Ml  B;  then  another  piitv  of  metal  of  like  strength,  equal  to 
one-half  the  eireuniferenee  of  the  leg  at  the  ealf,  is  firmly 
riveted  to  the  upright  at  C.  The  instrument  .should  lie  well  paddwl.  The 
form  of  the  apparatus  can  lie  easily  ebanged  with  b(X)ks.  If  it  should  slip 
around  in  either  direetioii,  a  ebauge  can  be  made  in  the  shajK'  of  the  eres- 
peuts,  and,  as  the  limb  gradually  as.siinies  a  .stmtgbter  position,  the  eiir\-e  in 
the  upright  can  be  chaiigtd.  The  splint  is  c<impletfd  liy  providing  a  strap 
with  a  buekle  to  secure  the  ehest-pi«'ee.  After  the  splint  is  applied  the 
limb  is  bound  fo  it  with  bandages.  Figs.  17  and  18  .show  it  in  US4>.  A 
patten  about  two  and  a  half  or  tbri'e  inches  high  is  a|)plieil  for  the  sIkjc  of 
the  sound  limb. 

Thomas's  splint  is  based  upr>ri  a  different  principle  from  that   known 
IS  the  .Vmerit^m.     It  deiieuds  ujmju  uljsolute  fi.xation  of  the  tliigh  on  the 


1214 


DISEASES  OF  THE  UAJOR  ABTICCIJI.TIOK8. 


been  devised  which,  it  is  said,  will  correct  this  deformity.  They  are  gener- 
ally constructed  with  a  gutter  extending  up  tlie  thigh  and  down  the  liy, 
with  a  hinge  opposite  the  joint,  and  worketl  with  a  screw.  But  the  action 
of  these  devices  is  rather  to  increase  than  to  diminish  the  amount  of 
deformity. 

Of  course  the  ]>aticnt  should  lie  kept  in  the  best  possible  condition  a*  to 
his  general  lioalth  :  plenty  of  fotxl,  fresh  air,  and  sunshine  are  to  be  dosirol. 

The  management  of  tubercular  and  that  of  non-tubercular  osteitis  an. 
the  same.    The  treatment  in  the  first  stage  is  that  of  teteitis,  and  there  raiiit 
be  absolute  rest  of  the  parts.     As  said  before,  tulK*rcular  osteitis  is  oftin 
insidious  in  its  beginning ;  tlie  lack  of  marked  sjonptoms  often  misleads 
one  as  to  the  true  natin-e  of  the  complaint,  and  in  many  cases  treatment  is 
not  begun  until  the  disease  has  made  considerable  advance.     A  histnrj-  of 
oocasi(mal  pain  and  lameness,  of  pain  after  exercise,  or  of  stiffness  in  the 
morning  should  always  excite  suspicion  as  to  the  existence  of  an  articular 
osteitis.      In  a  child  of  tubercular  antecedents  any  injure'  to  the  knee-joint 
shouhl  not  be  looked  upon  as  a  slight  affair  and  of  little  importance,  but 
longer  rest  and  greater  protection  to  the  joint  should  be  insisted  upon  thaa 
in  a  child  of  perfei^'tly  healthy  parentage.     For  tulxrcular  osteitis  there 
no  better  or  safer  treatment  than  rest  in  bc<l  with  the  joint  in  a  guod  jMisi 
tion  and  a  posterior  splint  applied.     The  child  may  be  taken  out  of  dooi 
daily  in  a  csirriage,  and  thus  have  the  advantage  of  air  and  sunshine.     Foi 
those  iti  the  lower  walks  of  life,  who  csmnot  afford  the  time  and  can- 
quired  to  carry  out  this  method,  the  best  that  can  Ik;  done  is  to  apply 
Thomas  splint  and  a  high  shoe  on  the  sound  limb,  and  allow  the  child 
go  about.     Of  coui^ic  a  j^sterior  spliut  should  always  be  a|)plied.     Th 
may  consist  of  a  plaster-of-Paris  splint  about  the  knee.     To  apply  a  p< 
terior  splint  and  then  allow  tlie  child  to  go  alnrnt,  using  the  limb,  is 
treatnu'iit  at  all.     If  pain  incrtsises  and  symptoms  of  an  al)s<x'ss  iu  the  l)oi 
show  tiieniselvcs,  there  is  no  better  or  safer  plan  than  to  cut  down  uix>n  the 
tender  point,  apjjly  a  trepiiine,  and  clean  out  the  abscess-cavity.     We  nin' 
go  even  further,  and  say,  if  a  child  has  received  any  injury  to  the  artii-ul 
end  of  one  of  the  bones,  and  after  rest  for  weeks  there  still  continues 
tender  point  over  the  bone,  it  is  good  practice  and  safe  to  trephine  over  thi 
point  and  alluw  drainage  from  the  Ixme.     There  is  no  danger  from  this  i: 
properly  peiformwl,  and  we  certainly  are  working  in  the  right  dire«.!tion. 
have  seen  good  results  from  this  method  of  treatment. 


* 
\ 
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OPEBATIOXS   UPOX  THE   KXEE-JOINT; 

ARTHROTOMY. 


ARTHRECTOMY   AND 


Operations  upon  the  knee  have  gained  much  in  favor  since  the  indii 
tions  and  metluxls  of  o[)eratiou  have  been  i)etter  understood.     In  chiM 
they  have  been  condemned  by  some  surgeons  because  of  the  shortening  thi 
is  liable  to  occur  from  arrest  of  growth  if  the  epiphysial  cartilages  are  int 
fered  with.     In  veiy  young  children  some  operations  are  questionaldc. 
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form  of  hip-splint,  it  is  a  mistake  to  suppose  that  as  soon  as  the  apjmratus 
or  extension  is  applird  all  anxiety  may  Ik?  dismiss«^cl,  and  that  as  long  as 
extension  is  kept  up  or  the  splint  used  the  patient  is  under  ajipropriate 
treatment.  It  is  a  rule  that  patients  who  are  kept  the  most  tjuiet  do  the 
best,  and  that  frequent  insj)ection  and  readjustment  of  the  s|ilint  are  ueees- 
sarj'.  Light  and  sunshine  arc  great  therapeutic  agents,  hut  wlien  they  are 
ohtained  at  the  exjR-tise  uf  ineroaswl  pain  and  other  syinptums  of  progressive 
disease  it  is  a  question  whether  we  an;  not  doing  our  patient  mure  harm 
than  good.  I  do  not  wish  to  lie  niisundersto(td.  If  you  can  keep  yiiur 
I^tient  out  of  dcMirs  in  the  sunshine  and  li't  him  have  the  Ix-nefit  of  goiid 
air,  it  ia  an  incalculable  advantage ;  but  if  the  necessary  exercise  ia  obtain- 
ing this  causes  motidn  in  the  joint,  is  there  not  great  risk  that  more  harm 
than  good  will  be  done'.'  Probably  the  best  meth(xl  of  treatment  of  the 
early  stage  of  hip-joint  disease  is  to  put  the  jmtient  in  bctl,  apply  extension 
»by  means  of  a  weight  and  |iullcy,  and  secure  absolute  rest  to  the  joint  by 
means  of  a  long  splint.  In  the  early  stage  of  tuliercular  osteitis  anything 
that  increases  irritation  and  fonse<]ueutly  congestion  of  the  parts  about  the 
joint  favors  extension  of  the  trouble  and  prevents  healthy  action  supplant^ 
ing  the  morbid  process,  Taylor  keeps  his  jiaticnts  in  IxkI  with  the  splint 
on  for  weeks;  but  continuous  extension  by  means  of  the  weight  and  pulley 
Adfils  the  indications  better  than  n  splint.  Unless  there  are  contra-iudica- 
tions,  such  as  hiss  of  appetite  and  failure  of  the  general  health,  it  is  Iwtter 
to  keep  the  child  in  bed  for  a  hmg  time.  He  grows  fat,  his  appetite 
keeps  good,  and  he  is  perfectly  contented  ;  and  as  long  as  this  lasts  it  is 
»fer  than  going  almut  with  a  s]ilint.  I^atcr  a  hip-s|ilint  may  l)e  used,  but 
with  the  undei'standing  that  tlic  patient  should  be  kept  as  quiet  as  possi- 
ble, the  child  going  about  in  a  carriage.  If  at  any  time  an  exawrljation 
jomes  on,  the  jratient  should  be  kept  in  lx»d  and  at  absolute  rest  with  a  long 
Jplint  applied,  and  should  not  be  allnvvtxl  to  get  up  until  all  symptoms  have 
lisap]K>jirotl.  The  advent  of  an  exarcrlmtion  means  an  extension  of  the 
lisease,  and  calls  for  greater  rest  to  the  joint.  If  the  child  has  been  up 
ind  about,  loss  exercise  should  be  insiste<l  uixin.  If  he  has  been  trt-ated 
>y  rest  in  lietl,  it  is  an  indication  that  tiie  disease  is  progressing  uotwith- 
tanding  our  care. 

In  the  se<v)nd  and  third  st.nges  of  hijvjoint  disease  the  use  of  a  hlp- 
plint  is  the  best,  for  the  disesise  ha.s  now  advanced  to  the  articulation  and 
he  joint  has  become  disorganized.  If,  however,  the  child  is  first  seen 
fhen  the  disease  is  at  its  sintrnd  or  its  thinl  stage,  trciitmrnt  by  weight  and 
nllcy  and  a  long  splint  is  best  for  some  months,  and  later  the  a[iplt(:titiou 
f  a  hijKsplint. 

The  treatment  of  hip-disease  among  the  better  class  and  that  of  the  same 
leease  among  those  in  the  lower  walks  of  life  are  different,  although  the 
tdieations  arc  the  same.  Among  the  former  ever}'  suggestion  can  bo 
irried  out,  and  the  child  is  well  fed  and  well  guarded  against  any  injurj- 
»  the  articidation ;  while  among  the  latter  we  have  to  contend  against 
Vol.  hi.— 75 
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opened  by  one  of  several  methods.     A  curved  incision  bplow  the  |ifttelk|] 

a^i  for  excisirm  of  tlie  kuce-joiiit  ;  a  curved  incision  alKjvc  the  jiatclla,  w- 
tendiug  from  the  licad  of  tlie  tibia  upon  one  side  to  a  corresjioiuiinj;  jXMiit] 
upon  the  opposite  side;  and  a  transpatellar  incision,  have  been  advoratrd,  j 
But  whatever  method  of  gaining  a<!ces3  to  the  joint  is  adopted,  it  hIiouM  UI 
ample,  and  if  more  room  is  recpiired  other  incisions  should  l)e  raatle,  bo  tJ»4 ' 
every  i)art  of  the  articulation  can  be  easily  reached.  Some  operators  aiU , 
vocate  a  loupituiliual  incision  in  addition  above  the  patella,  in  order  tt] 
reach  the  synovial  sac  under  the  crureus  muscle.'  Clatton*  uses  "a  loi 
curved  incwion  through  the  extensor  tendon  just  above  the  ]iati'lla  ai 
prolonged  downward  on  each  side  of  the  line  of  the  articulation, 
patella  is  then  i-cflcctcd  downwartl  and  the  whole  joint  ex|x>s«l." 

In  the  transpatellar  incision  tlie  cut  is  ma<le  directly  through  the 
middle  of  the  knee-pan  ;  in  young  children  this  bone  can  be  cut  throng 
with  a  knife,  but  in  older  the  saw  must  be  used.  An  objection  has  1 
raisetl  to  this  methttd  in  young  ehildi"en,  that  the  mrtilnginous  |jatella 
liable  to  give  trouble  after  suturing.  Tilling  uses  a  U-ehapi'd  iucisiou, 
goes  below  the  tubercle  of  tlie  tibia  and  tiicn  detaches  the  latter  witli  i 
chisel  and  raises  it  in  the  flap.  After  completing  the  o|ieratiou  the  bone  i« 
replat«tl  and  secured  with  a  nail  in  the  old  ^wsition.  He  does  not  seem  to 
have  derived  any  great  advantage  from  this  method. 

There  is  still  another  incision  used, — namely,  a  longitudinal  one 
through  the  centre  of  the  ])atella  and  splitting  the  tendon  of  the  qua<lri| 
In  four  cases  I  have  usoil  this  incision ;  in  two  the  joint  was  opened 
order  to  remove  enough  bone  to  cause  ankylosis,  in  one  tlie  opcrati<4n  w 
perfornuxl  to  correct  a  dislocation  of  the  tibia  backwaiil,  and  one  was 
arthrectoray  for  tubercular  synovitis.     In  all  tlie.se  cases  ample  room  vm 
obtained,  an<l  all  parts  of  the  joint  could  be  easily  reached.     After  cle 
ing  out  the  joint  the  divided  patella  was  suturcnl  with  strong  catgut.     Tl 
wounds  unitc<l  rapidly,  and  all  the  cases  did  well. 

Having  gaini-d  atrccsa  to  the  joint,  with  a  pair  of  curved  scissors  ai 
fon-eps  every  jK)rtion  of  diseasotl  tissue  nnist  be  remove<l, — synovial  me 
brane,  ligaments,  and  the  semilunar  cartilage.  Particular  atlentiou  m 
be  paid  to  tlie  synovial  sac  alwve  the  ])atella.  It  can  be  easily  remov 
by  dissecting  off  witli  the  scissors  between  the  capsule  and  the  loose  criluli 
tissue  surrounding  it  and  the  bone  and  muscles;  no  diffieidty  will  i>e  fun 
in  accxmiplishing  this,  even  with  an  incision  below  the  patella,  an«l  it  rai: 
l)e  much  caster  with  an  incision  alwve  tliat  Ixine.  In  this  way  the  sac 
be  removcil  in  one  mass.  Simply  scraping  the  diseased  tissues  with  a 
will  not  do  this :  they  are  infilti-ated,  and  nothing  short  of  a  knife  or  ecisBon 
will  accomplish  the  purpose.  Having  removed  all  infected  soft  {wrte.  all 
diseased  points  in  the  Iwne  must  be  thoroughly  curetted,  so  that  every  si 
picious  tissue  is  completely  removed,  even  if  the  infected  bone  extends 


'  Wright,  op.  cit. 


*  Lancet,  1886,  vol.  i.  p.  703. 
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Other  cases  have  been  reported.'  It  consists  of  extension,  strong  adduo- 
tion,  and  rotation  outward  of  both  limbs.  There  are  two  explanations  of 
this  deformitj' :  1st.  There 
being  disease  of  one  hip- 
I  joint,  the  limb  on  that  side 
is  rotatetl  outward  and  ad- 
duetetl,  in  nrdcr  to  bring 
about  paralk'lism  of  both 
[lower  extremities,  the  pelvis 
upon  the  diseased  side  being 
raised.  Now  the  other  joint 
becomes  diseased,  being  ad- 
ducted  and  rotatwl  out- 
ward, and,  tiie  pelvis  tend- 
ing to  assume  a  horizontal 
pttsition,  a  crossing  of  tlie 
limbs  becomes  a  neces.sity. 
2d.  The  right  limb  being 
©tated  outward  and  held 
D  this  position,  the  knee- 
Oint  cannot  be  used,  and  is 
kraetically  ankylosetl,  so  far  cro«eieggorf defonnity.  (Poore.) 

B  locomotion  is  concerned  ;  this,  with  contraction  of  the  adductors,  throws 
he  limb  beyond  and  to  the  opjxsite  side  of  the  median  line  of  the  Ijody ; 
I  similar  condition  of  tlic  left  limb,  together  with  the  necessity  to  keep 
he  balance,  would  cause  tlio  jiecitliar  condition  and  gait.  If  one  strongly 
Btates  outwanl  aucl  addiicts  liotli  limbs,  he  must  walk  cross-l«^ged.  But 
U  cases  of  double  hip-joint  disease  do  not  show  this  deformity. 

The  treatment  of  double  hip-disease  is  double  extension,  cither  with 
■eight  and  pulley  or  with  a  double  splint.  If  total  destruction  t)f  the 
iint  or  joints  occur,  mre  must  Ix"  taken  that  aukylosis  dot^s  not  take  place 
!  an  angle  which  will  render  the  limbs  useless.  In  case,  however,  this 
lould  happen,  a  subtrochanteric  osteotomy  should  be  performed  and  the 
?formity  correlated. 

Treatment  of  AbBcess. — It  is  safe  to  say  that  in  at  least  one-half  of 
e  laaes  of  hip-joint  disease  Iwginning  in  the  bone,  abscesses  at  one  time  or 
lother  present  themselves  ;  and  their  proper  management  becomes  a  serious 
tntion.  Upon  tliis  subject  there  is  great  difFerenoe  of  opinion, — more 
an  in  reganl  to  similar  conditions  about  otlier  artieitlations.  The  rules 
ready  laid  down  in  regaixl  to  the  general  management  of  abscesses  should 
carried  out, — namely,  as  soon  as  discovered  they  should  be  evacuated  by 
free  incision,  and  tlie  jwirts  disinfected,  drained,  and  dressed  antiseptically. 


'  LucM,  Transactions  of  the  Clinical  Society  of  London,  1881,  vol.  xiv.  p.  20;  Tjraon, 
I.,  p.  188. 
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leant  not  widc-sprtuid  l>one-disoas(.>,  and  (3)  al)eence  of  general  tubcrailoeiii 
All  it'jKtrtrrs  wpeak  <if'  the  tcnilciicv  of  the  joint  to  Ijeoome  more  or  \tit\ 
flfxcti  unless  a  ixisterior  sj)lint  is  used  for  a  lonj;  time.     What  is  the 
value  of  the  operation  further  exporienw  and  time  alone  can  determine. 

The  advantages  elairai-d  for  urthrwrtomy  are  that  the  bones  are  not  iot4 
fered  with,  and  (^liorteninj;  dues  not  take  plaee.  that  rrasion  is  not  a  bar  I 
future  exeision,  and  tiiat  tliu  jHitient   is  not  piaee«l  in  a  worse  condition 
the  opeTation.      It   i;^  jnstiliablc  at  an  earlier  perio<i  of  disease  than 
excision,  and  is  poniliarly  a|vplical>le  to  children.     On   the  <»ther  hand, 
perhaps  eucouragt>s  a  too  early  operation  in  (uses  that  might   Ije  cnn\\ 
non-operative  treatment.     The  tendenc)'  is  towards  more  early  interfci 
in  joint-surgery,  and  there  is  great  danger  that  we  may  Ik?  going  too  tar. 

Arthrotomy  consists  in  the  removal  of  all  infcc"te<l  ti.s,sue,  together  wi 
a  .section  from  the  articular  ends  of  Ijoth  the  femur  and  the  tibia,  witbo 
any  rpfcrenee  to  whether  they  are  diseases!  or  not,  so  tluit  the  two  hrmy  m 
fat-cfi  may  Ik>  brought  into  atntact  and  osweous  union  Ik*  obtained.  I'd 
within  the  la.st  few  years  it  has  been  the  only  operation  for  (iisi-ase  of 
knee-joint  ex<x'pt  amputation,  un<i  for  a  long  time  the  question  was  whetfa 
t4)  amputate  or  to  excise.  Within  the  hust  ten  ycai-s  excision  has  liecorao  i 
a  snijstitute  for  amputation,  but  an  <>|Riation  wliicli  may  U-  taken  into  w 
sideration  at  an  earlier  date  than  an  aiu])utation  is  to  Im.'  thought  of,  anl 
which  aims  to  sccuiv  to  the  patient  a  iiriili  nf>t  much  sliortcr  than  the  wiuinl 
one,  but  with  ankylosis  at  the  knee,  and  one  on  which  he  can  walk  without 
any  pain  and  with  but  a  slight  limp.  It  is  not  often  jjcrforraed  for  dia 
among  the  InHtcr  class,  IxH-ausc  the  joint-<liscas<'  seldom  advanc»'s  to  a  de 
that  «ills  liir  any  radical  ojK'ration.  It  is  confine<l  mainly  to  those  anjo 
tlic  lower  cla-ss  in  wliom  the  disease  has  been  allowed  to  a<lvance  until 
articulation  ha^i  become  completely  disorganized,  the  tibia  disphuHxl,  and 
Ixnies  seriously  involved,  or  in  whom  tiie  joint  is  fillc«l  with  gninulatio 
the  ligament.s  destroyed,  and  the  bones  involved  to  a  greater  extent 
can  be  thoroughly  removed  by  eiusion, — in  fact,  to  those  eases  where  die 
has  l>egun  in  the  Ijonc,  so  that  nothing  short  of  a  complete  eradication 
the  disease  will  put  the  parts  in  sucii  a  condition  that  a  cure  with  a 
limb  is  possilde. 

Then»  are  two  conditions  of  the  knee-joint  in  which  u  classi««l  cxr 
is  the  only  ivmedy  :  in  an  old  jxisterior  dislocation,  owing  to  tlw  cliaii| 
that  have  taken  place  in  the  femur  and  tibia,  and  the  shortening  of 
soft  parts  l)chind  the  knee,  a  removal  nf  scf-tions  from  both  bones  is  ahl 
lutely  nccessaiy  in  oitler  to  bring  the  leg  in  a  stniight  line  with  the  thij 
the  other  is  Iwny  ankylosis  in  a  flexed  position. 

In  childivn  under  six  years  of  age  excision  is  not  a  satisfactory  opH 
tion :  the  liability  to  excessive  shortening  is  great,  and  the  cUnger  fmi 
general  tulx^nnlar  infection  is  greater  than  in  those  above  that  age :  at  KiL>t 
such  has  been  my  experience.    There  c«n  l>e  no  doubt  that  a  short  limlj  wi| 
a  high  shoe  is  a  far  more  useful  member  than  tlie  best  artificial  limb 
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favor  ankylosis.  Motion  ia  a  diseased  joint  always  increases  the  amount 
of  inflammation,  consequently  the  amount  of  exudation;  rest,  upon  the 
other  hand,  tends  to  limit  disease,  and  tlierefore  the  amount  of  fibrous 
tissue.  There  is  no  idea  more  erroneous  than  that  because  a  joint  is  kept 
at  rest  it  will  Ijecoine  stiff.  Xo  joint  ever  liecsirap  ankylostil  from  merely 
being  at  nst ;  on  the  contrary,  rest  is  often  the  oidy  way  to  prevent  anky- 
losis. Stiffness  of  an  articulation  the  result  of  inflammation  is  dite  to  nms- 
cular  contmction,  or  to  the  prinhicts  of  infinmniativry  exudation  either  within 
or  witliout  the  joint:  thcrctijnj  the  best  way  is  to  limit  or  arrest  iuflamiua- 
tion,  and  this  ia  allaycnl  only  by  keeping  the  jtarts  quiet. 
I  The  deformity  ni\vr  hip-joint  disease  is  often  markwl,  and  the  question 
often  arises  whether  an  attempt  to  correct  it  by  forcible  movement  under 
ether  is  jjcrmissible.  It  is  a  ride  to  which  there  should  be  no  exception, 
[that  any  forcil)Ie  manipulation  of  a  joint  that  has  been  the  seat  of  tuber- 
Mndar  disease  should  never  be  thoufiht  of.  The  danger  of  rekindling  the 
(disease  is  great,  many  joints  have  bwn  destroyed  by  such  altcmpls,  and 
often  a  fatal  termination  has  foljowetl ;  while,  on  the  other  hand,  it  never 
doe.s  any  good.  In  cases  where  aiiitylosis  has  taken  place  in  an  uufavttr- 
ible  position,  a  subtroi'liantcric  osteotomy  is  the  best  and  the  only  justilialile 
means  to  correct  the  deformity.  In  those  cases  in  which  there  is  limited 
motion  yet  the  limb  is  in  a  vicious  position,  extension  as  in  the  early  stage 
of  hij>-joiut  disease  may  be  tried,  and  then  a  splint  used ;  but  in  my  ex- 
perience the  result  has  been  disap|>oiDting,  the  deformity  after  a  time  re- 
turning, the  ditficnhy  being  that  the  muscles  shorten  again  and  the  bands 
rf  adhesion  resume  tlicir  former  condition. 

Statistics  as  to  the  final  result  of  the  troatmeut  of  hijvjoint  disease  by 

Dcehanical   means  vary.     Dr.   Taylor'    makes  the   following  statement; 

'  Leaving  out  of  eoiisidcnition  all  cases  whasc  histories  subsequently  to 

heir  treatment  are  unknown  or  iu  doubt,  I  find  that  tiiere  remain  uinety- 

Mir  private  cases  of  hip-joint  disease  which  were  under  personal  oljser^Ti- 

lon  and  continuous  trwitmcnt  from  the  time  they  applied  until  they  died  or 

'ere  cunjd,  an<l  whose  prracut  condition  is  now  or  was  very  recently  a 

latter  of  personal  kiKiwledgc;  for  no  case  whose  ultimate  fate  is  not  posi- 

vely  known  dtiscrves  a  moment's  considci-ation  in  any  estimate  of  the 

pubable  value  of  treatment  for  the  hip-joint.     Of  the  ninety-four  eases 

irec  died, — two  of  the  disease,  one  was  run  over  and  kilkxl.     Among 

em  there  were  twenty-four  with  su]>piirating  joints  and  discharging  ab- 

eases, — nearly  all  iu  that  condition  when  fri-st  applying.    Of  these  t\venfrv'- 

ur  with  ai)seesses,  two  died,  and  iu  five  flic  discharge  has  not  ceased. 

sducting  these  seven,  there  remain  seventeen  fully  recovered,  or  seventy 

r  cent,  of  suppurating  cases.     Three  of  the  seventeen  caies  recovered 

ve  ankylosis,  ami   fourteen  recovered  with  practicidde  joints, — the  ma- 

ri<y  with  ample,  and  some  with  perfect,  motion.     The  ratio  of  motion  to 


•  Boston  Medical  and  Sui^cal  Jounml,  March  8,  J 879. 
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of  success  depends  upon  absolute  fixation  of  the  parts.     There  are  many 
ways  of  accomplisbiug  this. 

Some  use  plaster-of-Paris  bandage  extending  from  the  foot  to  the  gmin, 
with  an  interval  at  the  point  of  operation,  the  two  portions  of  the  splint 
being  united  with  iron  Iwrs  Ix-ut  so  as  to  allow  of  the  wound  being  eajdly 
reached.  Dr.  MiBumcv  applies  to  the  leg  and  thigh  a  slight  plaster  band- 
age a  day  or  so  liefore  the  ojiemtion,  and  after  it  has  become  dry  remove*  j 
it  by  cutting  it  up  in  tlif  ini-dian  line.  After  the  operation  these  leg-  and 
thigh-piecH?s  are  slipped  un,  and  the  bi-aokot  put  in  jxisition,  and  over  llw'ssj 
is  applied  another  plaster  Iwudage.  The  advantage  of  this  method  is  tLa 
there  is  a  firm  basis  to  apply  the  iron  brackets. 

Many  use  some  mcKlificatit)n  ul'  Watson's  splint.     For  some  time  I  have 
used  a  splint  made  in  two  parts,  one  for  the  leg  and  one  for  the  lliigb,! 
united  by  two  side  brackets.    It  has  worked  well.    After  being  well  padded^ 
the  leg  portion  is  .secured  by  a  plaster-of-Paris  bandage  which  includes  i 
foot;  the  upper  portion  is  struretl  witii  a  coaptation  splint  placed  uptm 
anterior  asjKvt  of  tiie  thigh  and  fasteued  with  two  straps  and  buckles, 
what  you  will,  tlio  iip[K'r  portion  vf  tiie  splint  will  get  soiled  by  the 
cliarge  running  down,  and  if  (Ir'  tliigh  is  cni-ased  in  plaster  it  cannot 
cleaned  ;  whereas  with  the  coaptation  splint  and  buckles  this  can  be  easil; 
aoconiplislicd. 

All  splints  sliouJd  l)C  paddwl,  and  the  leg  should  be  st)mewhat  raiiseil, 
that  tlie  cut  surface  of  the  tibia  may  lie  easily  against  tJie  eorrespondiE 
surface  of  the  femur.  Tiic  wliole  liml)  is  then  placed  upon  an  inclit 
plane,  and  tlie  parts  are  brougiit  into  coaptation  by  ptisition,  and  not 
Isiudaging.  Whatever  form  of  splint  is  used,  the  foot  must  be  fixed  as 
well  raised,  so  that  it  shall  not  sag  down  aud  displace  the  lower  fragmei 
To  Imld  the  bones  in  position  many  use  silver  wire  or  steel  nails  plat« 
with  gold  or  nickel.  The  latter  sJiuuld  be  four  and  a  half  inches  long  ac 
in  size  con-cspnudiug  to  No.  2  Stubbs's  steel  gauge ;  they  may  be  round  i 
stpiare.  They  sliunld  In- tlioi-ouglily  disinfectwl.  Three  are  generally  ' 
one  l.ieiiig  driven  iu  from  either  comlyle  downward  aud  backward  towar 
the  middle  of  the  lx)ue,  and  one  from  the  middle  of  the  anterior  surface  < 
the  tibia  upward  and  ijuckward.  If  they  have  been  projjerly  applied,  an 
movement  l)ctween  the  cut  surfaces  of  the  boue  is  impossible.  The  use  i 
these  nails  certainly  gives  additit>nal  sec-urity  to  the  limb,  but  it  is  not 
necessity. 

It  is  well  to  use  four  drainage-tubes, — two  for  the  sac  alK)ve  the  {Mitelll 
and  two  at  the  end  of  the  incision  on  the  side  of  the  limb,  so  as  thorough^ 
to  drain  tlie  iKWterior  part  of  the  joint.     The  incision  is  i>rought  aocuratc 
together  with  catgut,  and  over  it  is  jilacwl  some  icxloform  gauze,  and  tba 
an  ami)le  covering  of  antiseptic  gauze  bound  on  tightly. 

After  the  patient  has  been  returned  to  bed  it  is  well  to  suspend 
whole  lirnli. 

The  amount  of  pain  after  an  incision  of  tiie  knee-joint  is  not  very] 
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of  no  Braall  import.  If  abscessca  have  appeared  and  sinuses  formed,  their 
oritiiies  sliould  be  depressed  and  should  Ik'  drawn  inwanl  liy  an  attadimetit 
to  the  bone.  Muscular  spasms  should  have  ccasLnl,  the  mus<.-k-s  them- 
selves, if  tliey  are  not  shorteued,  should  be  soft,  and  the  joint-movement 
should  Ik.'  free  in  those  ca.ies  in  whieh  ankylosis  has  not  takiMi  place.  The 
splint  should  not  be  left  off  at  ontx;.  Extension  may  be  lirst  dispensed 
with  at  night,  and  the  linib  gently  exercised  ;  then  the  splint  can  be  left  off 
for  a  sliurt  time  each  day,  so  that  the  must'les  may  gradual ly  become  strong. 
Finally,  after  weeks  the  patient  may  lx>  iK-rmitUtl  to  take  moderate  exercise, 
care  being  taken  that  the  limb  does  not  get  tired.  Dr.  Taylor  uses  a  Pix'cial 
sj)liut  during  this  periotl.  Notwithstanding  our  cai-e,  ix^lajtses  will  often 
oif ur,  due  either  to  a  new  focus  of  disease  or  to  some  injury  tv  the  articu- 
lation,— a  fall  or  over-exercise.  The  return  of  any  fixation  or  flexion  in 
the  joint  is  a  very  reliable  sign  that  we  have  to  do  with  a  new  accessioo 
of  disease,  and  that  a  return  to  tlie  former  treatment  is  necessarj-. 

f  COMPLICATIONS. 

There  are  few  complications  in  hip-joint  disease  that  deserve  notice. 

True  (liidocniion  is  rare,  yet  it  is  sometimes  met  witli  during  the  fii-st 
stage  or  in  the  beginning  of  the  second,  when  the  ligjmientum  teres  has  been 
dcstroywl  and  adduction  is  present :  in  these  cases  the  capsule  nuiy  not  be 
ni|)tured,  as  proved  by  post-mortem  examination  (p.  11(30).  What  remains 
of  the  neck  f>f  the  Ixiue  in  advanci'd  stages  of  the  disease  may  leave  the 
acetabulum  and  be  upon  the  dorsum  of  the  ilium,  and  may  become  anky- 
losed  in  this  position.  Gibney  has  rci)orted  two  cases,  one  in  which  a  tnie 
dislocation  occurrwl  in  the  first  stage.  Marsh  also  ineuti(uisacase  in  which 
the  head  of  the  bone  left  the  cavity  of  the  acetabulum  before  any  diminution 
of  its  size  or  change  in  its  shape  had  taken  place.  In  these  cases,  when  it 
has  once  occurred  it  is  liable  to  be  again  displaced.  Marsh  thinks  that  dislo- 
cation is  more  liable  to  occur  in  acute  synovitis ;  but  in  the  case  mentioned 
ibove  the  post-mortem  examination  showed  the  absence  of  any  synovitis. 
Whenever  the  accident  has  hapjicnwl,  the  dislocation  should  be  retluced  at 
once  uuder  ether,  and  extension  applie<l  so  as  to  prevent  its  opf.'urrence,  the 
treatment  being  kept  up  as  though  it  had  not  occurred.  The  accident  does 
tot  seem  to  have  any  influcufc  upon  the  course  of  the  disease. 

Pcfforation  of  the  gut  or  of  the  b!a<Mor  by  an  abscess  is  a  serious  compli-; 
atJon.    The  only  case  that  has  come  under  my  observation  is  the  following : 

LA  boy  three  ye»r»  of  rgo  with  dig©»se  of  the  hip-joint  came  under  my  care.  At  the 
e  uf  admiiigiiin  an  abscess  bad  formpd  and  pointed  nbove  tiio  joint.  He  was  at  the  sea- 
ide  at  the  lime.  He  had  ejiperienred  fcir  Pfitm-  time  mtioh  pain  iip^m  any  movemenl  of  his 
(OWfls  or  in  passing  water;  bis  bowels  were  ronBtipnted.  In  November,  ISfifl,  be  w«« 
laced  under  ether  and  the  abscess  opened.     The  ilium  as  well  as  the  bend  of  the  femur 

Pfbund  to  be  jireatly  diseased,  the  acetabulum  wbjs  perforated,  and  a  large  coUi.-ction  of 
WW  present  in  the  pelvic  cavity-  The  liciid  and  m-ck  <>f  the  bone  were  removed,  and 
te  openini;  thmu'^h  the  iKetiibulum  was  enlarpi-d  so  as  to  afford  drainnpc  to  the  pelvic 
jllceu.     The  wound  healed  well,  except  a  good-sized  sinus  which  formed  a  direct  com- 
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and  the  urine  was  free  from  albumen.     He  was  earning  bis  living  as  a 
plumljer.      In  1888  I  lieaixl  of  liim,  and  his  health  was  thvn  good. 

On  the  other  liand,  wt-  not  iulVfjucntly  see  patiwits  who  have  recov- 
ered from  hii>-di8ease  die  from  the  effects  of  amyloid  degeneration  which 
begsiu  during  the  suppurative  stage  of  the  joiiit-trotible.  Mr.  IJarwell 
mentions  the  case  of  a  girl  seven  years  of  age  with  amyloid  disease,  where 
excision  had  faileil  to  limit  the  suppuration.  The  liver  iilled  the  whole 
right  side  of  the  aljdomen  ;  the  limb  was  amputated,  ami  the  wound  healed 
without  suppuration  ;  the  liver  and  spleen  very  rapidly  diniini.sluHl  in  size; 
the  albuminuria  eesisetl.  Eiglit  years  later  tlie  girl  was  lat  ai«t  healthy. 
It  woidd  seem  that  the  oidy  chance  for  a  patient  with  amyloid  disease  is  to 
stop  the  formation  of  pus  its  s<M>n  as  pos-sil^le. 

(General  tuberculosis  is  not  a  eommon  efjmplication,  but  tubercukr 
meningitis  is.    The  latter  may  come  during  any  period  of  the  joint-affection. 
Marsh  states  that  it  is  more  common  in  the  suppurative  .stage.     Rut  the 
few  cases  that  have  fallen  under  my  observation  have  Ijcen  in  the  early 
stage  of  the  joint-affection,  before  pus  liad  been  detected.     The  disease  pre- 
sents various  nKxles  in  its  development,  sometimes  giving  but  slight  wam- 
I  ing  until  convulsions  appear,  or  it  may  follow  the  course  so  frsfpiently  seen 
['in  tulvereular  disease  of  the  brain.     It  is,  unfi trtuuately,  a  fatal  disease,  and 
mH  that  eau  l>e  done  is  to  relieve  the  i>ain  and  control  the  convulsions. 

Hemorrhage  has  been  met  with  during  the  stage  of  suj>puration,  from 
perforation  of  vessels  of  varying  sijie. 

Growers  mentions  a  neuritis  from  oontigulty  of  tissues,  and  Donaldson' 
.Tepf)rts  a  rase  of  peripheral  neuritis  and  epilejisy  o<ieurring  in  a  patient 
"affected  with  suppurative  disease  of  the' hip-joiut.     But  the  connection  be- 
tween the  neuritis  and  epilepsy  and  the  hijv-joiut  disease  is  qucstionabla 

fc  OPERATION   UPON   THE   HIP-JOINT. 

f  There  is  much  difference  of  opinion  among  surgeons  in  regard  to  oper- 
'•ting  upon  the  hip-Joint  when  disiasetl.  St)me  state  that  in  a  large  expe- 
rience they  have  never  Ibund  a  lase  so  desperate  that  excision,  in  their 
judgment,  was  calle<l  fiir,  while  others  advfxtvte  an  operation  n-s  soon  as  an 
I'abscess  is  discovered.  That  both  are  honest  in  their  opinions  there  can  be 
^o  doubt,  yet  it  8(x:ms  bard  to  reconcile  these  two  statements.  Perhaps  a 
•partial  explanation  may  l)e  foinid  in  the  c-lass  of  eases  falling  under  tlie 
observation  of  different  sui^^eons.  Thase  whose  practice  is  entirely  among 
the  wealthy  do  not  so  often  sw  the  dist-ase  in  its  worse  firms  as  those 
'engaged  in  hospital  j)ractiee.  Statistics  of  twenty  years  ago  should  not  be 
quoted,  as  improverl  ways  of  treatment  and  operation  have  placed  both 
inetlKKls  u]Kin  entirely  different  grounds.  The  datiger  to  life  in  o])eratiiig 
^IKtn  large  Joints  has  been  so  much  diminishe<l  tliat  a  fatal  ti-rniiuation  from 
the  operation  itself  is  the  exception.     Large  joints  are  opened,  their  con- 
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'  British  Medical  Journul,  1888,  vol.  i.  p.  1003. 
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angle  of  sixty  dojjrct-s  iipou  the  femur ;  there  was  no  motion  at  fl)e  tin 
of  reathnission.  Tlie  nialpasition  was  corrected  by  aa  osteotomy  tlirwug 
the  feiuur.  Morgan  '  reports  the  case  of  a  girl  twelve  years  of  agv  whus 
knee-joint  had  been  excised  one  year  previous,  and  in  whom  the  limb  had 
gradually  be«'ome  flexed  to  a  right  angle.  Baker*  mentions  the  case  of  a 
Imy  who  w lieu  nine  years  of  age  hud  his  knee-joint  excised.  NiueyeMi. 
later  the  leg  was  gradually  l>ending ;  the  union  seemed  firm,  yet  the  lit 
had  bent  to  an  angle  of  forty-five  degrees  at  the  knee.  Smith '  rcjKi 
the  case  of  a  boy  eleven  yeare  of  age  in  whom  e.xcision  was  followed 
bony  ankylosis ;  five  years  later  the  limb  was  lx?nt  forward  at  the  point  < 
0{)cration  and  tlie  tibia  and  femur  were  curved.  In  another  boy  when  fi? 
y«trs  of  age  a  similar  ojieration  had  been  jierformed  ;  thirteen  years  latd 
the  limb  l»e<Mnie  l)cnt  forward.  Howard  Marsh  '  mentions  a  laee  where 
tlie  point  of  ojjcration  the  limb  iKxsjme  flexed.  From  an  examination  i 
the  plate  illustrating  this,  the  Ix-uding  seems  to  have  taken  place  at 
jKjint  of  (jpcrati<iu,  the  anterior  portion  of  the  bony  union  having  bccon 
elougatc<l.  Phelps*  rejwrta  a  case  in  which  the  limb  was  put  up  in 
slightly-flexed  position  after  an  excision  in  a  child  nine  years  old;  til 
patient  did  well,  but  eight  montlifi  later  the  limb  inxame  flexed  to  an  ang 
of  forty-five  degrees.  The  child  suflered  pain  at  the  point  of  excisid 
during  Iwomotion  and  on  any  attempt  at  straightening  the  limb.  PIirl( 
ctmsideretl  the  Ixinding  to  be  due  to  the  action  of  the  hamstring  muscles, ! 
advises  their  resection  in  all  cases,  and  utilizing  the  patella  to  oveiroo 
any  flexion. 

From  a  review  of  these  cases,  there  does  not  seem  to  be  any  comr 
cause  to  account  for  the  Ix'nding.     In  some  cases  the  defonnity  did 
make  its  apf>earance  for  some  years  after  the  operation,  while  in  otbcrsj 
came  on  earlier.     It  is  reasonable  to  supjwsc  that  in  Dr.  Phelps's  case 
sliglitly-flcxcd  position  in  which  the  limb  was  placed  might  have  been 
element  in  causing  the  deformity.     In  my  own  experience  no  case  of  hcnd- 
ing  has  been  s<'en,  nor  do  I  know  of  any  case  in  the  experience  of  any  oi 
except  Dr.  Phelps  where  tliis  accident  has  oc<'urrixl.     It  is  known  that 
some  cases  after  a  fracture  has  finally  united  bending  at  the  seat  of  unioo 
has  taken  jdacc,  and  jicrhaps  the  bending  at  the  seat  of  excision  at 
knee-joint  is  due  to  tlie  same  cause.     The  l>cst  safeguard  again.st  this  ac 
dent  consists  in  perfect  fi.vatioD  and  ccjaptation  of  the  bones,  and  in  seei^ 
that  the  limb  tie  ]iut  up  in  a  straight  line. 

The  uliimrite  iwe  of  Oic  limb  after  excision  of  the  knee-joint  is  g<.>od  rv« 
when  the  sliortening  is  excessive.     After  excision  in  children  the  amouut 
of  increase  in  the  shortening  depends  upon  the  point  at  which  the  scctie 

'  British  M<?dic*l  Journal,  1879,  vol.  ii.  p.  817. 
«  Ibid.,  1887.  vol.  i  p.  822. 

•  Medical  Timcfl  nnd  Gazette,  1880,  vol.  i.  p.  29. 

♦  r>lsea.ses  of  tlie  .Joints,  p.  820. 
>  Medicul  Hecoixl,  1886,  vol.  xxx.  p.  118. 
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antecedents  it  is  good  practice  to  open  the  joint  freely  and  remove  the  head 
and  ucciv,  curette  thoroughly  the  jxirts,  and  wash  uiit  tlie  wound  with  an 
antiseptic  solution,  for  tht<^e  am  tiie  cases  in  which  amyloid  degeneration  is 
prone  to  show  itself,  and  our  only  hope  for  the  cliild  is  in  limiting  suppu- 
ration by  removing  the  cause.  This  should  not  be  put  off'  too  long :  our 
endeavor  must  be  to  anticipite  the  advent  of  lardaceous  disease  and  operate 
before  the  patient's  health  has  btvomc  seriously  im^iaircd.  The  presence  of 
an  enlargetl  liver  ami  of  albumen  in  the  urine  is  an  indication  rather  than 
a  w)nti'a-iudication  for  o^icrating. 

In  cases  of  profuse  or  long-continued  suppuration  in  those  not  of 
marked  tubercular  parentage,  an  operation  is  calltd  for.  A  sequestrum  in 
the  joint-cavity  may  be  the  sole  c-ausc  of  the  persistence  of  suppuration. 
All  lases  in  which  suppuration  continues  for  any  length  of  time,  even  if  it 
■  be  only  from  a  small  sinus,  will  be  benefited  by  an  exploratory  operation 
and  8cra|»ing  the  fistulous  tract,  or  the  removal  of  some  diseased  bone 
may  hasten  a  cuiv.  Ou  tiieoretical  grounds  the  presence  of  tubercular 
foci  calls  for  excision.  I  say  upon  theoretical  grounds,  because  almost 
all  eases  of  disease'  of  the  hiji-joitit  are  tuIxTculur  in  their  nature.  Yet  it 
is  evident  that  the  rule  in  pnictiec  is  not  and  sliould  not  he  followed.  If 
I  tlie  presence  of  tubeivlc  in  the  l)one  is  as  serious  as  some  have  claimed, 
few  cases  of  hip-discast-  should  recover.  The  question  of  the  duration  of 
the  disease  is  not  alone  to  be  considered.  If  the  affection  gijcs  on  from 
bad  to  worse,  if  we  have  reason  to  believe  that  we  have  to  do  with  a 
I  case  in  which  the  tubercular  process  is  advancing,  one  in  which  consti- 
tutional symptoms  are  niarkwl  and  rapid  deterioration  of  hciiltli  ensues, 
the  inditations  are  to  relieve  the  jwtieut  of  the  source  of  tlie  tnjuble  as 
soon  as  possible. 

The  pres*>nce  <tf  an  intra-jx'lvic  abscess  in  connection  with  hip-ilisease 
calls  for  a  removal  of  tlie  head  and  neck  of  the  femur  and  a  free  opening 
tlirough  the  articulation,  in  order  to  afford  drainage  to  the  jiolvic  abscess,  no 
matter  what  the  condition  of  the  joint  may  be. 

In  cases  where  the  epiphyses  have  Ijeeu  cast  otF  and  the  remains  of  the 
neck  are  dislocated,  the  joint  should  he  opened  and  the  loose  epiphyses 
removed  ;  or  where,  from  the  historj-  of  the  case,  such  a  condition  is  sus- 

.pected  and  there  is  a  sinus,  the  joint  sliould  be  o))cned.  I  have  met  with 
quite  a  nnmlier  of  this  latter  class,  where,  on  operation,  a  sequestrum  or 

I  loose  epiphysis  was  found. 

I        In  children  of  l>ad  family  history,  where  there  has  been  tuberenlar  dis- 

'<nae  in  both  parents'  ftimilies,  or  where  several  brothers  or  sisters  have  died 
(mm  tubercular  disease,  the  question  of  excision  should  be  considered  early, 
as  these  are  the  cases  in  which  a  fatal  termination  is  to  Ih>  looked  for.  In 
the  last  stage  of  the  disease,  when  the  thigh  is  riddkil  with  sinuses,  the 

llmoes  extensively  involved,  and  the  general  health  seriously  afl'wted,  ex- 
cision may  Ix;  called  for  in  onlcr  to  make  the  last  days  of  the  little  suf- 
ferer more  comfinlable.     In  private  practice  excision  of  the  hip  is  rarely 


nm 


DBKA8B80FTHE  UAJOB  ABTICtTIiATIOire. 


(InmnndiHi ;  yet  there  is  do  questiun  that  a  more  frequent  resort  to  it  would 
Ix'  a  gain. 

\\'licrc  ail  acute  condition  has  supervened  on  a  more  chronic  state  of 
suppuration,  where  purulent  discharge  becomes  abundant,  and  where  marked 
fever  and  iuci-castxl  weakness  supervene,  excision  is  pmpcr. 

A  [wrsisteut  elevation  of  temperature  calls  for  an  explorative  operation, 
and  may  demand  a  removal  of  the  head  and  neck  of  the  femur. 

Scraping  out  the  joint  with  a  Volknumn's  !*p<Kjn  is  ofteu  followed  by 
good  results:  only  diseased  and  softeuud  tissue  should  be  removed. 

In  the  early  stage  of  osteitis  Macnamara  advocates  exposing  the  bone 
over  the  great  trochanter  and  with  a  large  drill  or  a  small  trephine  making 
a  free  opening  through  the  trochanter  into  the  ueck  and,  as  he  Ix'lievw, 
into  the  head  of  the  Icnnir.  In  one  case  a  small  quantity  of  pus  was  at 
once  evacuated.  Tlic  limb  was  fixed  on  a  splint  and  the  wound  dressed 
antiseptically.  There  was  no  elevation  of  temperature,  and  from  that  time 
tlie  jxitient  lost  all  jwiin.  The  wound  over  the  tr<H'hanter  hcaletl  within  a 
fortnight.  Two  montlis  later  the  joint  was  practically  an kylosed,  but  other- 
wise the  child  had  gewid  use  of  the  limb.  Six  years  later  the  limb  was 
found  iH'rfectly  sound,  tiie  patient  iKflltiiy  and  able  to  stand  upon  the  liiuh 
all  day,  Mr.  Macnamara's  idea  is  "  tliat  by  opening  the  soft  vascular  tiesuf 
in  which  tiilxrcle  is  forming,  and  then  c?tai)lisliing  eflRcient  drainage,  s 
more  healthy  action  may  be  established  in  the  parts.'"  Wright'  rui'iitii.ns 
having  tried  this  ojK'ration  in  a  tew  cases,  and  speaks  well  of  it. 

Noble  Smith'  has  resorted  to  this  methtxi,  and  states  that  he  has  ''met 
with  most  siitisfactor)'  results  from  ]>iercing  the  trwhanter  with  one-tenth 
of  an  inch  and  onc>-eighth  of  an  inch  drills,  two  openings  made  at  about  an 
inch  and  a  half  ajmrt  Iwing  followed  by  ra|)id  ctvsation  of  pain  (ujwn  slight 
movements),  liwit,  and  swelling."  His  mctliml  is  as  follows.  A  puncture 
is  made  with  a  tscaliM^I  over  the  trochanter  to  the  btmc,  the  ])eriosteum  is 
divided  for  one-third  or  one-half  inch,  the  bone  is  drilled  to  the  depth  of 
half  an  inch  or  nvvrc,  and  the  jwrfs  are  syringetl  out  with  a  S4jlution  of 
carlx)lic  acid,  one  to  fort)-.  I  have  tri<xl  this  oix'ration  in  three  cases,  and 
ran  speak  well  of  it.  It  certainly  stops  the  spasmodic  contractions  of  the 
muscles  and  relieves  pain  at  once.  But  sufficient  time  has  not  elaj)se<l  since 
the  oixM-ation  to  allow  of  our  speaking  definitely  as  to  its  influence  on  thei; 
course  of  the  disease. 

In  ojx'ning  an  abscess  it  is  always  well  to  examine  the  joint :  this  is 
already  disorganized,  and  no  harm  ran  come  from  such  a'procedure ;  besides, 
it  affords  a  n^dv  wav  for  drainage  of  the  articular  cavity. 

The  views  of  operating  surgeons  differ  in  rt^rd  to  the  advantage  of 
excision  of  the  hijvjoint.  Bryant  states  that  if  dead  bone  can  l>e  made 
out  to  exist  in  suppurating  hip-disease  there  cjm  be  no  question  about  the 
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*  DtwaMw  rif  B«n<!s  and  Joints,  3d  ihI.,  p.  427.  '  Uip-Di«eaae  in  Children,  p.  109. 

1  Laiioet,  1889,  vol.  i.  p.  822. 


DISEASES  OP  THE  MAJOR  ARTICrLATIOSB. 


1197 


T  propriety — nay,  the  necessity — of  its  removal,  and,  as  it  is  generally  in 
or  about  the  head  and  nec^k  of  the  femur,  it  seems  tolerably  certain  that 
the  l)ost  pracfico  lies  in  excision  of  tlie  head.  An  operation  nndertai<ea 
upon  tlie  hip-joiut  under  these  circumstances  is  scarcely  any  more  severe 
than  an  operation  for  necrosed  bone,  and  in  all  probability  is  not  more 
dangerous. 

CiowelP  says  "that  in  hospital  ca-ses  it  should  he  pcrformctl  as  soon  as 
there  is  distinct  grating  in  the  joint,  aecompanioil  by  pains,  profuse  suppu- 
ration, or  failure  of  health,  and  that  it  shoidd  be  performed  without  loss  of 
time  as  soon  as  these  conditions  are  rccognizwl." 

Wriglit  (oj>.  cil.)  considers  that  in  iiospital  eases  nothing  short  of  ex- 
cision can  prevent  the  ultimate  progress  of  the  disease  and,  too  often,  the 
gradual  exlianstiim  of  the  patient  from  pain  and  discharge ;  also  that  "a 
knee-joint  in  which  thcix'  is  suppuration,  witii  ca^^ous  masses  of  bone  in  the 
upper  end  of  the  tibia  or  the  condyles  of  tlie  femur,  is  not  Iwiked  upon  as 
a  condition  to  be  treated  by  rest,  good  pisition,  and  external  applications, 
but  one  urgently  demanding  incision,  excision,  or  amputation." 

Barker,'  in  liis  excellent  article  on  tuliercular  joint-<lisease  and  its  treat- 
ment by  operation,  concludes  as  follows:  "  I  venture  to  tliink  it  would  lie 
a  wh(Jesome  rule  that,  in  cas(>s  where  general  tubtTcular  dis«'ase  does  not 
oontra-indicate  it,  the  infected  tissue  of  the  Joint  should  be  thorougtdy  re- 
moved as  soon  as  it  is  suspected  that  caseation  is  advancing  in  it ;  further, 
I  Ix'lievc  that,  until  .some  .such  ni!c  is  adopted  as  a  general  guide,  improve- 
ment in  the  results  of  ofwratious  on  tubercular  joints  will  Ik?  .slow." 
[  Macnaniara'  says,  "If  in  spite  of  careful  treatment,  including  efficient 
idrainage  and  rest,  the  patient  continues  to  grow  worse,  grating  being  do- 
te<:ted  in  the  joint,  and  there  is  no  evidence  of  lardaeeous  disea.M',  my  advice 
is,  without  furtlier  delay  excise  the  head  and  neck  of  the  bone,  together 
with  the  groat  trochanter  of  the  fennir.  ...  It  leads  to  favorable  results, 
provided  the  operation  is  not  too  long  delayed." 

'  On  the  other  hand,  Mr.  Holmes  is  not  an  advfxnte  of  tlie  operation 
except  in  dcsfwrate  (^ses.  Dr.  0.  F.  Taylor  has  never  met  with  a  case  in 
itrhich  it  seemed  to  him  called  fov. 

'  Marsh,  although  not  an  ailvocate  of  early  excision,  considers  the  opera- 
tion to  be  railed  for  in  the  following  class  of  cases.  (1)  When  the  whole 
hesul  of  the  femur,  or  what  remains  of  it,  has  become  necrosed  and  de- 
tached, so  as  to  form  a  liwse  .scfjncstrum.  (2)  When,  in  spite  of  three  or 
four  months'  complete  rest  and  free  drainage,  8np|)nration  remains  copious 
and  the  general  health  is  giving  way  ;  provided,  however,  that  there  is  no 
evidence  of  extensive  disease  of  either  the  femur  or  the  pelvis  and  no  wide 
burrowing  of  matter  in  the  limb.  (3)  When  along  with  continued  sup- 
puration there  is  so  much  displacement  of  the  upjier  end  of  the  fennir  that 


•  British  Mwlical  Journal,  1882,  vol.  ii.  p.  866. 
•Op.  cit.,p.  112. 


'  Ibid.,  1888,  vol.  i.  p.  1264. 
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the  limb  cannot  be  brought  into  a  good  position  without  an  operat 
Any  symptom  of  amyloid  degeneration  is,  in  Mai'sli's  opinion,  an  additional 
ground  for  excision.' 

At  the  New  York  OrthoiMetlic  Dispensary  and  Hospital,  excision  is  not 
advised,  or  at  It^aat  is  not  performed. 

Operation. — There  is  no  ehissiiieal  operation  for  excision  of  the  hip-joint. 
There  are  many  ways  of  reaeliing  the  articulation.      A  curved   incision 

from  the  tip  around  the  j»osterior  border 
of  tlie  troc'hauter  affonls  easy  access  from 
behind  to  the  joint  and  allows  of  good  drain- 
age. Many  adopt  a  straight  incision  on  the 
outer  side,  cutting  at  once  down  to  the  boue 
(Fig.  22).  "The  patient  is  placet!  on  the 
sound  side,  and  the  limb  flexed  ;  an  incision 
is  then  made  iu  the  long  axis  of  the  feraur 
over  t!io  outer  .«ide  of  the  trochanter  major ; 
it  should  nm  a  little  behind  the  middle,  and 
oorresjKJud  with  a  line  directed  towards  the 
pfvsterior  superior  spine  of  the  ilium  ;  two- 
tiiinis,  or  nearly,  of  the  length  of  the  wound, 
which  is  about  four  and  a  half  inches  long, 
lies  over  the  ilium  above  the  trochanter,  and 
the  remaining  third  uj>on  the  trochanter  and 
femur."*  But  in  whatever  way  the  capsule 
is  reached,  after  l>eing  exposed  it  is  ojienefl  and  the  bone  examined.  If 
the  incision  is  made  dintrtly  over  tlje  trochanter,  the  tissui-s  over  it  are 
to  be  raised  with  a  periosteal  elevator,  so  that  the  head  and  neck  of  the 
femur  are  easily  reached.  The  old  method  of  turning  the  end  of  the  bone 
out  through  the  wound  in  order  more  easily  to  divide  it  is  to  be  condemned : 
it  disturbs  tlie  suft  parts  mure  than  there  is  any  necessity  for.  .\fter  ex- 
posing w(  II  tiic  head  and  neck,  tlie  diseased  ^mrts  may  be  readily  dividixl 
with  an  osteot<ime,  and  the  end  of  the  bone  removed  from  the  acetabulum 
with  a  pair  of  strong  forceps.  The  muscles  inserte<l  in  the  digital  fossa,  if 
the  trochanter  is  to  be  removed,  should  be  separated  from  the  bone. 

Haviii<;  taken  away  the  head  and  neck,  the  acetabular  portion  of  the 
artii-ulation  should  be  examined.  Any  portion  of  bone  that  is  loose  should 
be  removetl ;  but  I  have  never  seen  any  lienefit  from  gouging  away  inflamed 
bone  in  tlje  pelvis,  unless  it  was  cireumscrilKxl.  If  the  fl<x)r  of  the  acetal>- 
ulum  is  perforated,  it  is  well  to  s<x'  that  there  is  a  free  opening  into  the 
pelvis,  so  that  there  may  be  good  drainage  from  that  cavity.  The  upjx'r 
end  of  the  femur  is  next  to  be  examined,  and  if  there  are  any  points  of 
disease  they  should  be  curetted,  or  if  they  are  extensive  more  bone  should 


Btnilght  Incfftion  over  the  irorhaiitor 
in  «xi'Uiun  or  Uie  liip-JuLul.  (MacCor- 
nuu;.) 


'  Disease*  of  the  Joints. 

'  HocCormac,  Surgical  Operations,  part  ii.  p.  856. 
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be  taken  away.  As  a  rule,  in  advanr«?d  cases  the  nec-k  ami  upper  part  of 
the  femur  will  bo  found  diseased,  and  a  section  just  above  the  trochanter 
minor  will  be  netx'ssarv.  With  a  pair  of  cnrvwl  scissors  all  infihrated 
tissue  and  the  remains  of  the  rajwule  should  Iw  removed,  in  order  tliat  the 
wound  may  be  left  as  healthy  as  }K>ssible.  The  periosteum  should  \k'  sepa- 
rated from  the  shaft  as  <i»r  down  as  the  jM)int  of  section,  and  carefully 
preserved.  S<jme  insist  that  the  trociianter  major  should  always  ho  re- 
moved, as  its  presence  is  apt  to  close  up  the  cavity  of  the  acetabulum  and 
prevent  drainag«?  of  that  cavity.  If  there  is  extensive  dis<.>ase  of  the  pelvis, 
it  is  better  to  remove  it ;  but  if  the  disease  is  not  market!,  and  the  infil- 
trated tissues  about  the  joint  have  been  freely  removed,  there  should  not  be 
much,  if  any,  punilcnt  di.schar^;e.  Active  hemorrhajie  is  slight:  it  is  not 
often  that  it  is  nei^cssary  to  apply  a  ligature,  but  there  is  always  con- 
siderable oozing  during  t!ie  operation,  and  a  free  dis<-liarge  of  blood  and 
blootl-senmi  for  the  twenty-four  or  forty-eight  hours  after. 

lu  some  cases  the  shaft  of  the  femur  will  be  found  to  be  thinned,  of  a 
dark  color,  the  periosteum  easily  detached,  and  the  cavity  of  the  iMme  tilled 
with  a  dark  yellowish- nxl  material.  In  such  cases  further  section  may 
be  made,  b>it  only  to  find  the  same  diseased  state.  If  this  condition  is 
left,  a  cure  is  ven.'  remote:  some  cases  have  ntade  a  gofid  rc<^overv,  but 
they  are  the  exception  and  not  the  ride  ;  the  end  of  the  Iwne  will  cnimble 
away,  gramdalion  pmtrndcs  from  the  cut  end,  sinuses  about  tlic  hip  will 
continue,  and,  later,  amyloid  degeneration  of  the  alxiominal  vise-era  will 
be  found. 

The  best  cotirse  to  pursue  in  this  com|)lication  is  either  to  amputate  the 

limb  or  to  clean  out  the  oeiitnd  cavity  of  the  femur.     I  have  lr«]ueutly 

jwrformed  the  latter  o|x?ration,  and  always  with  liencfit.     In  ortler  that  the 

whole  mechdlary  cavity  may  be  cl(>ane<l  out,  the  shaft  of  the  femur  just 

above  the  external  condyle  is  exposed  and  a  button  of  Ixine  alxMit  half  an 

inch  in  diameter  rcmovetl ;  a  long  prolw  to  which  is  attached  a  piece  of  silk 

ligature,  and  longer  than  the  length  of  bone  from  the  point  of  trephining 

o  the  point  of  section  above,  is  passed  through  the  whole  length  of  the 

nedullary  cavity  of  the  boue ;  to  the  latter  a  long  stri|»  of  imlofunn  gauze 

a  securely  fastened  and  drawn  through  by  mrans  of  the  ligature  silk,  and 

he  cavity  thoroughly  clcnne<l  out.     The  medullary  cavity  is  lln'n  washed 

'Ut  by  allowing  a  stream  of  mercuric  solution  (one  in  one  thousautl)  to  nin 

hrough  until  it  is  well  cleani'd.     A  short  rubber  drainage-tube  is  then 

jserted  into  the  opening  in  the  bone,  the  edges  of  the  incision  are  brought 

Jgethcr  with  catgut,  except  where  the  dniiuiige-tulie  comes  out,  and  over 

lis  is  placed  a  small   pie*^  of  iodoform  gauze  and  then  an  antiseptic 

ressing.     Nothing  more  is  required.     The  drainage-tube  may  be  remove<l 

I  a  few  days,  and  the  wound  soon  clos<'s.     The  cavity  in  the  t)one  should 

Dt  be  syringed  out,  but  should  be  left  alone. 

In  the  first  case  in  which  I  adopted  this  plan,  on  the  third  day  I 
(empt«l  to  flush  out  the  medidlary  cavity,  on  the  supposition  that  further 
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(leansing  was  necessary.  Tlie  cavity  was  found  to  be  filled  with  dense 
coagiiktiuu,  jK'rreotly  sweet.  Since  then  I  liave  left  the  parts  alone.  In 
one  case  some  osteitis  i'ollowwi ;  it  was  detwttxl  tliree  wei'ks  after  the 
ojxratiou  ;  the  shaft  of  the  femur  bceanie  enlarged,  but  no  further  ill  eflectn 
foilowc<l. 

The  management  of  the  jkIvIo  lionos  de|)onds  upon  the  aiinMiiii  of  dis- 
ease: if  they  are  extensively  iiivulvod,  not  nuieli  gotxl,  as  a  rule,  is  to  bo 
exjx'cted  from  scraping  and  gouging.  .S((  far  as  my  iwi-sonal  experience 
goes,  this  disease,  if  at  nil  marktMJ,  is  a  serious  conijilit-.ition,  and,  although 
the  femoral  pjrtiou  of  the  operation  may  do  well,  llie  pelvis  wiieti  i-arious 
docs  not  take  on  a  reparative  action,  no  matter  how  freely  the  diseased  {Mir- 
tion  may  iiave  bwu  retiiovwl,  Ciuses  wiiere  the  process  is  more  Im-alixi'd, 
and  where  sequestra  are  fouud,  do  better.  Hancock  and  Eriehsen,  it  is 
true,  have  removed  large  portions  of  the  ilium  with  go<J<l  result,  but  the 
bone  wa.s  necrotic,  not  carious.  I  have  remove*!  diseased  Ixme  aln^ut  the 
rim  of  the  acetabulum,  when  coulinetl  to  a  small  spot,  with  In'tiefit.  If 
there  are  any  absci'sses  they  should  be  oj>eiied,  and  their  walls  thorougidy 
curette*!,  disinfected,  and  drained,  if  po.ssible  not  through  the  joint.  During 
the  operation  the  ])arts  should  be  fre<|nently  flushed  <Hit  with  an  auti.s<'ptic 
solution.  Afk'r  cleaning  out  the  wound  it  shoidd  Ik.'  thorougidy  «asli*tl 
with  mercuric  solution  (one  in  one  tliousand),  and  the  edges  of  the  incision 
brougiit  togctlier  with  wire  sutures  passwl  very  deep  excej>t  op|)osit<'  the 
act^taljulnni,  and  here  there  should  be  letl  a  good-siwd  spatv,  much  lander 
than  will  take  the  drainage-tube  ;  the  latter  should  be  of  go<xl  size  and  |>n»i 
to  tfie  Ixitton*  of  the  cjwity ;  amuml  this  should  l)e  j)acked  io<loibrni  gaii/e, 
and  over  tliis  an  ample  dressing  oi'  mercuric  gauze,  the  whole  lx;ing  secuntJ 
by  a  figur»Mjf-eiglit  Ijandage. 

The  n-asfin  why  it  is  an  advantage  to  leave  so  much  sjMioe  altout  flic 
drainage-tube  is  tliat  after  a  time  tlio  rubber  will  gi't  infected  and  have  to 
be  remove*!,  and  then  the  drainage  will  be  iusuffii-ient.  Again,  it  is  an  ail- 
vanlago  to  have  a  firm  cu«tri.x  alwve  the  decapitated  shaft,  so  as  to  hold  it 
firmly  wlieii  the  limb  is  usc-d  ;  and,  besides,  by  kwping  the  wound  sfuffitl  it 
h*-als  well  fconi  the  bottom  and  atfords  a  better  chanw  for  any  necrotic 
tissue  that  may  have  been  left  to  escape.  It  is  possible,  in  this  way,  to 
keep  the  wound  asepfie;  at  Iea«t,  my  *u«es  have  tlone  much  better  siiKt 
this  plan  was  ado|)ted  than  they  did  when  the  wounds  were  more  geniTally 
closet!. 

A f^ei- applying  the  dressing  a  huig  splint  extending  from  the  axilla  to 
the  ankle  is  lightly  baiuhiged  on,  and  as  siwu  as  the  {>atieul  has  been  put  in 
bed  extension  is  ap|died,  the  plaster  for  which  is  put  on  l)efore  the  jwiieu! 
is  ethen/,e<!.  A  long  stix;king  put  on  over  the  Ijandage  affords  protection 
from  the  blo*xl,  etc.,  during  tlie  *»j)eration. 

There  is  usually  some  sh(x^k,  but  it  soon  passes  off,  The  use  of  an 
opiate  is  generally  required  the  first  night,  but  after  tliis  is  not  called  for. 
The  diTssings,  as  a  rule,  have  to  be  clianged  the  next  day,  being  fillwl  witb 
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bloody  serum.  The  immediate  effect  of  the  operation  is  a  marked  im- 
provement in  the  ctmditiuu  of  the  jratit'nt :  there  is  seldom  any  fever 
if  tlie  wound  has  not  become  infttteil,  and  there  is  freedom  fvum  pain. 
The  long  splint  should  be  retained,  and  the  parts  kept  as  quiet  as  possible, 
in  order  to  favor  healing  of  the  wound.  The  patient  should  not  be  allowed 
to  sit  up. 

la  some  cases  afler  au  excision  there  may  l)e  exulterant  granulatinna 
which  show  a  tendency  to  break  down  al)out  the  drainage-tulw?,  or  there 
may  exist  sinuses  showing  the  pame  character  of  granulations  protruding 
from  their  moutha  These  are  of  a  tubercular  nature,  and  aiU  tor  their 
removal  by  an  exploratory  operation,  to  see  if  there  are  any  tubercular  foci 
that  have  been  overlooked,  and  the  free  use  of  a  Volkmanu's  sjioon.  If 
they  arc  not  removcil  they  will  further  infect  the  jwrts,  and  the  disease  will 
not  be  checked. 

1        Until  witln'n  the  last  few  years  access  to  the  joint  lias  always  been 

obtained  by  a  lateral  incision  over  or  near  the  tnxlianter  major.     Liicke, 

Strhede,  and  Huter  some  time  ago  advocated  an  incision  on  the  outer  side  of 

the  crural  ner\'e.    Barker '  has  use<l  tliis  method  of  reactiing  the  articulation, 

And  speaks  well  of  it.    The  op<'ratiou  is  jK'rfornuil  in  tlie  foHowiiig  niauner. 

I       The  incision  commences  on  the  front  of  the  tliigh,  half  au  inch  below 

tiie  anterior  superior  spinous  process  of  the  ilium,  and 

runs  downward  and  a  little  inward  for  three  inches.    As 

the  knife  sinks  into  the  limb  it  jwLsses  lietwi-eu  the  tensor 

Taginse  femoris  and  the  glutei  muscles  on  the  outside  of 

the  sartorius  and  the  re<'tu8,  until  it  reaches  the  neck 

of  the  femur.     This  incisittn  dues  not  divide  any  mus- 

Bular  fibres,  nor  any  vessels  or  nerves  of  the  8lightt>st 

importance.      The  head  and  neck  are  then  dividiil  in 

ntu  and  reraoveil  with  a  strong  jiair  of  forceps.     Fig. 

13  shows  the  line  of  incision.     If  there  is  not  found 

joora  enough,  the  incision  can  be  enlarged,  care  being 

■ken  that  the  Y-shaiK-d  ligament  is  left  as  far  as  prac- 

icable,  the  whole  ojieration   being   done  with  as  little 

riolenoe  to  the  soft  parts  as  possible.      The   diseased 

{s.sues  arc  tlien  removed  with  a  pair  of  curved  scissors 

nd  a  Volkmann's  sjHion. 

After  removing  the  head  and  neck  Mr.  Barker' 
eeps  the  wound  crmtinually  flushed  with  hot  water 
105°  to  110°  F.)  whitJi  has  Ix-cn  previously  steriliztKl  and  placed  in  a 
iree-gallon  can ;  this  has  three  tajis  Ixiow,  to  each  of  which  six  or  eight 
let  of  india-nibljcr  tubing  are  attached,  and  to  the  latter  an  inHtrumeut 
jusisting  of  a  gouge  pha|>ed  like  a  Volkmann's  sjxwu  ;  its  handle  and 
tank  are  hollow,  and  attached  to  the  end  of  the  handle  is  tlie  rubber  tube. 


Anterior  Incision  for 
cxcliiiim  of  hlp-JalnU 
(MncCormao.) 


>  British  Medical  Joumkl,  1880,  vol.  i.  p.  IS. 
Vol.  III.— 70 


>  Ibid.,  1889,  vol.  i.  p.  28. 
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The  joint  may  be  affected  in  one  of  two  ways, — namely,  by  the  opening 
of  the  abscess  intu  the  artictihitioii,  or  by  the  extension  of  the  Itone-inflam- 
raation  to  the  joint  by  contiguity  of  tissue.  In  the  former  cla.<6  the  articu- 
lation may  be  suddenly  inflamed  by  the  bursting  of  the  alj^vss  into  tliat 
cavity,  thus  s«?tting  up  an  acute  ptinilcnt  synovitis ;  or  there  may  be  from 
time  to  time  attattks  of  synovitis  of  u  subacute  character  following  an  injur.' 
or  excessive  exercise,  recovertnl  from  by  rest  for  a  few  days,  only  to  lie  siic- 
OBeded  by  another  attack  and  tliis  again  by  another.  These  attackn  leaNttiie 
articulation  less  and  less  able  to  recover,  so  that  in  time  it  Inx-omes  perma- 
nently distciuled.  Suljsctiiicntly  this  serous  synovitis  may  gradually  assume 
a  purulent  character,  so  that  when  the  abscess  opens  into  it  there  will  be  no 
marked  inciTiisc  of  tlic  symptoms.  If  (he  joint  is  affect«>tl  by  the  extension 
of  tlie  bone-inflaiatuatiun,  it  may  gradually  boxmie  swollen,  but  not  so 
markedly  as  in  the  case  of  serous  synovitis ;  it  is  tender  and  paintiil ;  grad- 
ually it  IxKvjmes  flexed  and  stiff.  On  opening  such  a  joint,  the  articular 
surfaces  arc  often  found  bound  together  l>y  adhesions  ;  there  may  be  a  slight 
increase  of  synovia,  but  the  iuflanunation  is  chiefly  of  an  adhesive  variety, 
and  recovery  with  any  usefid  motion  is  very  seldom  .seen.  These  are  the 
cases  of  chronic  inflamed  joints  which  go  on  to  ankylosis,  either  fibrous  or 
bony,  with  dislocation  of  the  tibia  ba<kwaixl  upon  the  condyles  of  the 
femur. 

The  affection  may  begin  (1)  just  Ijencath  the  articnlar  cartilage,  (2)  in 
the  ncigliliorhood  of  the  ossifying  centre  of  the  epipiiysis,  (-"$)  in  the  line 
of  the  junction  of  the  epiphysis  to  the  siiaft,  or  (4)  in  the  shaft  near  the 
epiphysial  disk.  The  ncjirer  the  joint  the  affected  tissue  is  situated,  tlie 
sooner  will  it  lxx;onic  involvtHl. 

Symptoms. — The  symptoms  of  acute  epiphysitis  are  marked,  but  they 
vary  somewhat,  dcjwnding  upon  the  situation  of  the  jM)rtion  of  the  Iwne 
involved.     If  it  is  near  the  epiphysial  disk, — that  is,  some  distance  from, 
the  joint-surface, — the  joint  will  not  be  affected  so  early  as  when  near  tl 
articular  cartilage.     The  disease  commences  with  intensi*  |)ain  and  tt'n<ler-| 
ness  over  the  articular  end  of  a  long  bone ;  sometimes  this  tondeniesB  i» 
confined  to  or  is  more  marked  in  one  spot.    The  sofl  jKirts  are  soon  swolleal 
in  superficial  joints,  and  the  articulation  itself  is  often  enlargetl  and  the  Km 
flexed.    Tliere  is  a  distinct  incrwisc  of  iieat  over  the  jmrts,  and  cimstitutiou; 
symptoms  are  marked.    Pain  is  givutly  increa-sed  by  pressure  over  the  Ixiui 
or  by  any  attempt  at  motion.     Sometimes  it  is  impossible  to  separate  tli 
bone-  from  the  joint-symptoms,  so  rapid  i^  the  course  of  the  disease.     In 
those  cases  in  which  the  jntint  of  the  disease  is  within  the  articular  cavity, 
it  may  be  imjKissiblc  to  distinguish  thcdisea.se  from  acute  purulent  arthriti 

Pus  is  soon  formwl,  and  in  bad  cases  the  inflammation  r.ipidly  involv 
all  tissues, — tiie  lK)ne,  the  jK-riostcum,  the  synovial  membrani-,  and  the  sol 
parts.     The  epiphyses  may  become  scjianited  from  their  attachment  to  tl 
shatL     In  a  few  cases  pus  finds  its  way  Iwtween  the  periostonm  and  til 
bone,  and  may  separate  them  for  a  considerable  distance  from  the  point 
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cases,  or  fifty  per  cent.,  were  cured,  and  that  twenty-one  oases,  or  forty- 
seven  per  cent.,  died. 

No  patient  has  died  frnm  the  effects,  immediate  or  remote,  of  the  nj>era- 
tion,  while,  on  the  other  hand,  the  general  condition  of  those  wlio  subse- 
qnentlv  died  improved  for  a  time :  all  pain  was  al)8ent,  many  of  them  were 
able  to  be  alxHit,  and  wore  gaining  flesh,  and  siiiipuration  dimiiiislietl.  The 
cause  of  a  fatal  termination  was  not  local,  bnt  c<jnstitutional  j  the  operation 
had  nothing  to  do  with  it.  They  died  not  from  but  in  spite  of  the  oix?ra- 
tion.  The  date  of  the  fatal  termination  in  these  cases  varied  fnim  a  few 
months  to  several  years ;  in  some  cases  the  patients  after  the  wounds  had 
entirely  healed  were  going  about  without  sn])port.  In  two  eases  it  will  be 
noted  that  death  was  due  to  peritonitis  se(T)ndar\'  to  amyloid  degeneration. 
Tlie  condition  of  the  bones  in  all  the  cases  operattxl  upon  showed  that  the 
disease  had  advanced  to  the  third  stage  and  often  well  into  it,  loose  bone 
being  in  many  instances  found  in  the  joint.  In  a  few  cases  tlie  operation 
oonsisle<l  only  in  removing  a  detachwl  epiphysis. 

In  regard  to  the  function  of  the  limb  ;  in  some  eases  it  was  excellent, — 
Ifll^se  of  time  had  not  increased  tlic  amount  of  shortening ;  but  in  the  ma- 
jority of  cases  the  limb  did  not  grow  so  fast  as  the  sound  one,  and  a  higher 
shoe  had  in  time  to  be  used.  In  mo.^t  cases  after  excision  of  f lie  hip,  unless 
there  is  a  very  strong  cicatrix  the  upper  end  of  the  femur  rides  up  on  to  the 
pelvis  at  every  step,  due  to  stretching  of  the  bands  which  unite  the  shaft 
!o  the  ilium  ;  this  iucreases  tiie  shortening,  and  the  joint  lacks  .stability. 
4ftor  excision  tlie  patient  should  use  a  hip-splint  for  at  least  a  year  after 
jetting  np,  so  that  these  haiidi*  may  nnt  be  calletl  upon  to  sustain  any 
weight  until  they  have  become  dense  and  strong.  One  of  the  i)atients  is 
low  twenty-seven  years  of  age,  is  jwrfectly  healthy,  and  has  good  use  of 
lis  limb;  another  is  twent)'-six  years  of  age,  is  a  plumber  by  trade,  and  is 
,ble  to  do  a  good  day's  work,  although  he  has  seven  inches  shortening,  the 
;roater  part  due  to  arrest  of  growth.  The  following  table  shows  the 
mount  of  shortening  and  its  increa.se  in  ten  eases  which  have  been  exam- 
led  since  discharge : 


I 


1  patient  Kt  time  of  discbarge  harl  1  inch  ;  8  yean  after  had  2}  inches. 


1}  inches;  18  months  aftir  had  If  inches, 
li  inches;  0  years  after  had  2^  inches. 
}  inch  ;  18  months  after  had  f  inch. 
IJ  inches;  1  year  after  had  Ij  inches. 
1  inch  ;  5  years  after  hiul  li  inches. 
1  inch  ;  2  yearn  after  hiid  IJ  indies. 
1  inch ;  18  months  after  had  1  inch. 
}  inch  ;  8  years  after  had  IJ  inches. 
4  inches ;  14  yeare  a!\er  had  7  inches. 


Of  fourteen  eases  in  which  the  amount  of  shortening  at  tlie  time  of  dia- 
arge  was  recordwl,  it  was  slight  in  two,  three-fourths  of  an  inch  in  two, 
le  inch  in  three,  one  and  a  quarter  inches  in  two,  one  and  a  half  inches 


four,  and  four  inches  in  one. 
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years,  the  bone  gradually  becomiug  thicker  and  the  diecomfort  niorei 
yet  the  jmiu  scldum  being  acute.    It  may  not  be  until  adult  life  that  thrtrue 
nature  of  the  disease  is  recognized.     With  these  bone-symptoms  it  may  be 
years  before  the  joint  begins  to  give  trouble,  though  it  ia  temler,  swuUen, 
and  looks  ill  shaped,  the  muscles  are  wasted,  and  the  bony  prominences  an 
marki'd.     It  may  be  somewhat  flexe<l  and  fixed  in  its  abnormal  poaitiao 
by  adhesions  cau-sed  by  the  chronic  inflammatory  process  propagated  from 
the  disease  of  the  bone.     The  ]iatient  is  not  confined  to  tlie  house,  but  goo 
about  with  considerable  limp  ;  he  may  have  to  use  a  crutch  or  ■  ' 
after  yi-ars  the  pain  may  be  constant,  witli  exacerbations,  so  as  to 
him  to  his  bed.     If  relief  is  not  afforded,  the  disease  is  unlinuted  in 
duration,  or  continues  until  the  ahst«ss  in  the  bone  finds  an  exit :  buf,  i 
the  osseous  tissue   ha.s  by  chronic  iuflammation   become  greatly  thickciK 
and  often  sclerosed,  it  is  imixwsible  for  the  pus  to  travel  outward,  and  of 
ative  interference  otfere  the  only  relief. 

Persistent  or  remitting  pain,  with  or  without  tenderness  on  pnw»ul 
about  the  articular  end  of  the  bone,  is  an  important  symptom,  and. 
accompanied  by  any  enlargement,  is  diagnostic  of  lx)ne-abscess.     As  tb 
disease  progresses  the  pain  becomes  more  marked,  and  is  atx*omi>anitii 
exaocrliations,  usually  at  night,  and  increased  by  prevni>us  excix-ise.     Tli« 
only  condition  with  which  it  can  possibly  be  confounded  is  neuralgia  otH 
the  bone. 

The  results  of  epiphysitis,  even  when  it  is  recovered  from,  may  b« 
markiKl.  When  it  attacks  the  end  of  a  bone  at  a  point  at  which  its  Dormal 
growth  takes  phicc,  it  may  cause  an  arrest  of  growth  in  the  bone  nn 
marked  shortening  result.  On  the  other  hand,  instead  of  causing  ar 
of  growth,  it  may  cause  elongation  of  the  bone,  due  to  increasetl  va^ula 
ity  of  the  epijthysial  cartilage.  Marsh  '  calls  attention  to  the  fact 
chronic  ei)ipliysiti8  often  lays  the  foundation  of  a  very  intractable  jnii 
distflse,  especially  of  the  knee.  Cases  are  fnxjuently  met  with  in  whi« 
children  eight  or  ten  years  of  age  are  found  suffering  with  joiot-dia 
which  originated  in  the  extension  of  chronic  inflammation  fmm  the  ui^ 
jacent  epipliysis  when  the  patient  was  only  two  or  three  years  old,  and 
which,  though  there  may  have  been  periods  of  remission  or  even  ap|iar 
rec«jvery,  has  several  times  relapsed  and  the  joint  gradually  Ijceome  rt 
often  deformed,  and  liable  upon  any  exertion  or  disturbance  of  the 
to  a  renewal  of  the  synovial  trouble." 

Chronic  disease  of  tlie  epiphyses  may  apparently  l)c  rccovereil  from,  i 
the  only  indication  of  its  existence  for  years  may  lie  a  thickening  of  tin- 
bone  and  }>crhaps  a  scar  denoting  the  point  where  an  absreas  has  discharged, 
the  patient  ami  his  nii^dical  attendant  thinking  that  a  ])erfcct  recoverr  has 
taken  place.  In  after-years — it  may  Iw  not  until  adult  lifc — the  bone  may 
take  on  an  acute  inflammatory  action,  and  unless  the  history  baa  been  cmr^ 
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DISEASES  OF   THE  KNEE-JOINT. 

'  Next  to  tliG  hip-joiut  the  knee  is  most  liable  to  inflammatory  affections 
in  diilflluKxl.  It  is  the  largt>8t  joint  in  the  body,  alike  in  regard  to  the  size 
of  the  artimilur  cmis  of  the  bones,  the  extent  of  its  synovial  membrane, 
and  the  area  of  its  cavity.  Any  affection  of  tlie  joint,  therefore,  especially 
any  acute  inflammation,  is  necessarily  on  a  large  scale,  and  is  liable  to 
be  attended  with  a  corresponding  amount  of  constitutional  disturbance. 
Owing  to  the  shape  of  the  articular  ends  of  the  two  bones  of  which  it  is 
mainly  formed,  ami  the  way  in  which  the  shallow  facets  of  the  tibia  are 
constnitrted  to  slide  upon  the  o«udylea  of  the  femur,  displacement  very 
reidily  occurs  when  the  joint  is  in  the  position  of  scmiHexiun,  which  it  at 
once  assumes  as  a  position  of  greater  ease  when  it  is  attacked  by  disease. 
In  this  attitude  tlie  tibia  is  in  cotitiM't  with  the  femur  over  only  a  very 
limited  surfiice,  and  is  easily  drawn  backwani  towards  the  popliteal  sixice 
fby  the  hamstring  muscles.  .  .  .  All  maacles  surrounding  the  knee  are, 
more  tlian  those  surrounding  any  other  joint,  the  hip  excepted,  liable  to 
be  the  scat  of  continuous  and  severe  reflex  contractions  whenever  iuHam- 
JBiatory  disease  is  present.  The  joint  is  formed  by  tlie  opjwsed  ends  of 
4wo  long  and  powerful  levers ;  it  is  situated  in  the  middle  of  a  bulky  lirab 
which  contains  an  elalxjrate  system  of  powerful  muscles,  whieli  connect 
with  the  trunk  by  means  of  a  joint  that  allows  motion  in  every  direc- 
tion ;  the  ends  of  the  femur  and  tibia  which  meet  at  the  knee  are  those  in 
which  growth  in  length  of  the  lower  extremity  is  mainly  effected,  and 
Miy  extensive  interference  with  them  is  liable  to  be  followed  by  arrested 
iicvelopment  of  the  limb." ' 

The  knee-joint  may  lie  the  seat  of  acute,  suljacute,  or  chronic  dia 
rhicsh  may  involve  the  bones  or  the  synovial  membrane. 


SYNOVITIS. 

Acute  synovitis  is  not  uncommon  among  children :  the  exposed  situa- 

ioD  of  the  joint  and  its  almost  subcutaneous  position  make  it  verj'  liable 

J  injurj'.     Tlie  cause  of  acute  synovitis  may  Ije  a  sprain,  a  wrench,  a 

low,  or  any  injury ;   it  may  follow  exposure  to  cold.     The  seriousness 

f  the  case  will  dcju'ud  not  only  upon  the  amount  of  violence,  but  also 

pen  the  constitutional   predisjyosition  of  the  diild.     It  is  not  often  that 

simple  synovitis  Ix'tHimcs  punileiit.     If,  however,  tliere  is  a  tulierciilar 

latliesis,  the  injur}'  may  ]>e  the  starting-point  of  ttibcrctilar  disease  of 

le  articulation.     Almost  every  one  who  has  had  niucli  to  do  with  joint- 

sease  among  children  has  seen  cjiso*  in  which  an  acute  synrivitis  <'oming 

I  after  an  injury  has  not  rcsjiondcd  to  treatment  as  is  usually  tlie  c:ise. 

It  has  passed  into  a  suliacute  condition,  and  after  a  time  the  joint  will 


*  Miifch,  op,  cit 
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fcnned,  and  a  cure  is  impiiflsible  until  it  shall  have  been 
With  such  a  history,  the  bi-st  course  is  to  expose  the  bono  over  tli»1 
or  enfair^^cd  point,  apply  a  small  trephine,  and  evacuate  the  aherfs 
B  the  trephine  does  not  strike  the  pus,  a  small  curette  or  6<>mc  sJian 
;  may  be  thrust  in  different  directions,  and  in  this  way  tlie  alwcr 
It  is  then  to  be  well  scraiKd  out,  disinfcctetl,  draiut-d,  an 
like  other  wounds.  If  a  sinus  has  formed,  it  should  lic  eiilarj^fl 
•  aoflkient  amount  of  bone  removed,  so  that  its  cavity  can  be  «« 
■ad  good  drainage  afforded.  In  cases  where  we  find  the  Ikid 
these  cavities  sclerosed,  it  is  better  not  to  perforate  the  han 
afaeflf  as  tints  tre  might  enter  the  joint  or  start  a  new  {mint  of  trouble  i 
tfeboofc  With  proper  treatment,  subacute  and  chronic  epiphysitis  mad 
Mwa  itoIyc  the  joint  and  no  further  trouble  may  ever  be  experienced. 

EPrPHTSITIS   OF  INDIVIDUAL  JOINTS. 

Eptpfajsitis  of  individual  joints,  except  that  of  the  hip,  requires  bati 
Acute  epiphysitis  of  the  hip-joint  is  a  serious  dis<^>ase:  il 
s^dom  if  ever  escapes.  This  is  due  to  the  anatomical  fact  fli 
sis  and  neck  of  the  femur  are  within  the  capsule,  aud  any  aru 
of  this  bone  soon  involves  the  articulation.  The  epiphysis] 
i  lo  bnitme  detached  from  the  neck  than  in  any  other  joint,  so 
I  «lislocation  of  the  remains  of  the  upper  part  of  the  fcma 
I  aJKoiys  takosi  place  uiran  the  dorsum  of  the  ilium. 
IW  rrmptoms  of  acute  epiphysitis  of  the  end  of  the  femur  are  aratt 
ht.  fcxwM.  and  generally  abduction  ;  the  parts  arc  soon  swollen,  and  pn» 
(Mcir  in  tlic  course  of  the  disease ;  there;  is  marked  constitutional  di»- 
The  abscess  soon  perforates  the  caiwule,  and,  if  unrelieved,  fomt 
of  matter  in  the  soft  parts,  and  this  sooner  or  later 
lknmi(fa  the  akin.  Long  before  this  the  epiphysis  has  Ix^n 
its  connection  with  the  neck  aud  lies  loose  in  the  cavity  of  tl 
,  and  the  upper  end  of  the  femur  is  drawn  up  by  muscular  actio 
kOQ  to  the  dorsum  of  the  ilium  :  this  displacement  of  the  reman 
of  tiie  bone  may  take  jilace  suddenly. 
Ittfiw  e.xamines  a  joint  under  these  conditions,  it  will  be  found,  by  tr 
ijm^^ll^  luub  downward,  that  the  jtarts  can  Ik  placed  in  their  norr 
pUJIIdg^aMl^  while  there,  crepitus  can  be  detected  from  the  rubbing  tt.tgi'tL 
^  <^  awli  aad  the  detached  epiphysis ;  on  withdrawing  the  extendil 
^hMt  ^^ <iKMMMcil  neck  again  Ixvomcs  dislocated  U]x)n  the  ilium.  Soi 
MMT  «k!  of  the  femur  will  not  leave  the  cavity  of  the  aertnl! 
(^  rhiM  liegins  to  bear  weight  u]x>n  the  limb,  when  it  will 
displaceil  and  shoitening  Ije  found.  In  some  cases 
|m-  the  discharge  of  the  absc-ess  will  close,  and  nothing 
^  diMrtr  tbe  occurrence  of  epiphysitis  l>ut  a  displacement  of  tl 
I  ik*  Sten  and  a  small  scar  the  remains  of  the  sinus.  Unk 
,  the  scar  may  be  overlooked,  and  the  cause  of  the 


DISEASES  OF  THE   MAJOR  AHTICULATIONS. 


1207 


out  tlicir  use.  If  the  jBtin  is  marked,  opium  should  be  given  and  its  effects 
carefully  \vat<-'h«l.  The  child  will  exjicriciKv  most  cxiiufort  frimi  placing 
the  whule  limb  upon  a  pillow,  support  Ix-iag  giveu  to  the  thigh  and  leg. 
When  the  tension  is  very  great  and  the  j>ain  severe,  relief  may  be  ubtaiued 
l)v  puncturing  the  joint  and  removing  si>me  of  tlie  effusion  ;  this  should  be 
ilone  with  great  care  ami  by  mwins  oJ'  an  aseptic  uetdle.  If  there  is  ruuch 
spasm  of  muscle,  extension  should  be  used,  tlie  force  being  appliitl  in  the 
long  axis  of  the  leg.  Treated  in  this  way  the  inflaninu»tiou  will  be  sub- 
dued ;  but  the  patient  should  not  be  allowed  to  use  the  limb  for  some  time, 
a  posterior  spliut  being  kept  on. 

H|  Subacute  or  chronic  synovitis  sometimes  jiersists  after  an  acute  attack ; 
Tivhen  this  exists  a  rubber  bandage  may  Ix-  ajiplietl,  and  the  joint  kept  at 
rest.  Blisters  have  also  Ijeen  advocated,  and  oUcn  do  giHid.  But  our  main 
reJianc*  must  be  upriu  reHt  and  fixation,  or  a  Tfiomas  splint  may  be  ap- 
j>lie<l  and  the  patient  be  allowtxl  to  go  about ;  for  a  description  of  this  splint 

,,^jcferencc  is  ma<lc  to  another  portion  of  this  article. 

'^L  Sometimes  at»  acute  synovitis  will  become  purulent, — that  is,  effusion 
"will  gradually  jLssuine  a  purulent  cliaraeter  witliout  nuich  increase  in  the 
constitutional  symptoms.  When  this  otxjurs  the  joint  may  be  washed  out 
•with  a  mercuric  solution  tlirough  two  canulas,  one  placed  on  either  side 
of  the  joint,  and  the  solution  allowed  to  run  thi-ough  until  it  comes  out 
el  ear. 

Suppurative  S^tjovitis  may  follow  a  blow  or  other  injury,  but  ia 
most  generally  met  with  after  wounds  of  tlie  articulation  frfjm  whicli  the 
joint  has  become  infectwl ;  it  may  be  caused  by  the  spreiid  of  intlamniation 
iVom  surrounding  parts,  as  an  abs(«ss  l)ursting  into  tlie  synovial  cavity. 

The  symptoms,  both  general  and  liK-al,  of  a  purulent  synovitis  are 
marked.  It  is  often  ushered  in  by  a  niarkctl  chill,  high  tctiipcrature,  and 
notable  a>nstitutional  disturljaaees.  Swelling  aud  pain  in  the  joint  are 
marked,  so  that  the  least  jar  of  the  bed  or  room  will  aggravate  the  suffer- 
ings. The  skin  soou  bcn-omes  (edematous  and  nil,  and  often  the  seat  of 
phlegmonous  iuHanimation.  If  there  is  an  external  wound,  it  will  look 
langry  and  pus  will  flow  fnim  it.  If  there  is  any  thiulit  as  to  the  nature  of 
the  effusion,  a  hypodermic  needle  will  settle  the  question. 

If  pus  is  found  in  the  joint,  only  one  course  is  to  be  pursued  :  the 
articular  cavity  must  l>e  freely  openwl — under  antiseptic  prw'autions — on 
■both  sides,  and  the  mvity  washed  out  with  mercuric  solution,  one  in  two 
ithonsand  or  one  in  fifteen  liundnHl,  nnd  finally  with  one  in  one  thousand. 
There  are  in  the  joint  three  sjiaecs  whicli  sliouUl  be  thoroughly  drained, — 
the  sulxTural  pouch  alxive  the  patella,  the  sjmee  under  the  ligamentum 
patellae,  and  the  posterior  aspect  of  the  joint.  Into  these  simrt  rubijer 
drainage-tubes  should  Iw  passetl,  so  as  to  lie  just  within  tlie  synovial  cavity, 
iwhieh  should  then  have  a  final  flushing  through  these  dmiiiage-tulx^s.  The 
incision  should  then  Ik-  closed  except  wheix*  the  tuijos  pnss  out,  the  part 
surroundetl  with  an  ample  antiseptic  dressing,  aud  the  limb  thoroughly 
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traumatism  is  more  frequently  tlie  cause  of  the  diiioasc  tban  statistics  woti 
acem  to  prove.  The  tf  uder  age  of  many  of  the  paticnttj,  and  tl>e  ease  wii 
which  any  slight  iujury  may  be  overlooketl  or  the  cause  of  the  pain  n»i!>i 
terprctcd,  tend  to  obscure  the  symptoms  of  the  early  stage  of  anicukr  i 
llammatiou ;  moreovtr,  it  is  ofleu  impossible  to  obtain  a  reliable  kif4ui 
of  these  cusos.  The  hip  was  primarily  atfected  in  eleven  cmsfn.  tlie  kuee 
fourtoen,  the  shoidder  iu  hvc ;  in  one  citse  both  hip-joints  were  iuvolv 
when  the  {latient  was  first  seen,  in  one  the  hip  and  shoulder,  in  one  tbe 
and  knee,  and  in  one  case  (a  child  twelve  days  old)  many  of  the  epipby; 
were  fouud  iuliltrated  with  pus  on  post-mortem  examination.  The  cb 
of  death  was  either  exhaustion  or  pyaemia,  and  with  tbc  latter  two  or  Du 
articulations  were  often  aifccted. 

The  history  of  these  cases  is  characteristic.  After  a  day  or  ao  of  (rt* 
fulnus^s  it  will  be  uoti(K?d  that  tlie  child  does  not  use  one  of  its  linilis  awl 
that  it  will  cry  upon  any  movement  of  that  extremity  or  of  die  bt)dy ;  s 
another  day  or  two  ewelliug  around  one  of  the  joints  will  be  observvd 
tliis  will  rapidly  increase,  and  sooner  or  later,  if  not  relieve*!,  the 
will  open  and  discharge.  With  this  there  will  always  exist  high  fever  ami 
marked  constitutional  disturUinces. 

The  ctiulogy  of  this  affection  is  not  satisfactorily  known.  Marsh  < 
cU.)  stag's  tliat  it  apj>ejirs  "  sometimes  to  be  due  to  pysemia  or  some  otli 
form  of  lilcwMl-poisuiiiiig,  and  sometimes  to  injury  during  birth  or  to  a  su\<- 
pe<jucnt  strain  or  wrench."  Owen  expresses  a  similar  opinion.  From  ti 
identity  of  the  lesions  found  at  post-mortem  examination  with  those 
epiphysitis  in  older  cliildren,  it  is  reasonaWe  to  attribute  thorn  to  the 
pause, — namely,  in  the  vast  majority  of  cases,  traumatism, — an<l  to  supp* 
that  the  pyicmia  so  often  seen  is  due  to  infection  from  the  articulation  fi 
afftx-ttnl.  Epiphysitis  in  infants  is  more  rapid  in  its  course  than  in  ol 
children,  from  the  fact  that  the  cpipiiyses  are  more  cartilaginous  and 
situated  more  witliiti  the  articular  cjivity  than  in  those  whose  devel. 
meut  is  further  advauccfJ.  The  conditions  found  on  iwst-mortem  es.ii 
iuation  n_'«'iiible  tlioso  fiuuid  in  older  children  ;  but  they  all  show,  atxtii 
ing  to  Mr.  Smith,  a  ctmsidcrablii  and  rapid  loss  of  substance  in  tlie  articu 
end  of  one  of  the  long  Ijonea  entering  into  the  formation  of  the  afl'ed 
joint,  Sitmcttnics  a  sniiill  a!>sccsa  is  found  in  the  epiphysis  communii-nti 
with  the  joiut  through  a  small  opening  ;  iu  other  cases  the  whole  eiiijihy 
has  been  excavated,  leaving  only  a  shell  of  bone  and  a  large  irrrgid; 
ojH-ning  into  tiie  juiiit.  If  tlie  disease  is  further  advanced,  the  epij)liy 
may  be  detached  and  tlie  inflammation  extend  to  the  end  of  the  other  Ui 
The  articular  cartilage  may  pR-sent  an  almost  normal  ap{x»raDce  cx<t' 
yvor  a  limited  surfac<.',  where  an  irregular  loss  of  substance  may  he  fon 
kwling  into  a  cavity  iu  tlic  bone ;  or  there  may  be  only  a  small  "  pin-hol 
sinus  in  the  cartilage,  through  which  the  contents  of  the  abscess  have  gaim 
•eecwt  U)  the  joint ;  while  iu  more  severe  cases  the  whole  cartilage  may 
tk«ti\»y«l  and  nothing  remain  but  the  end  of  the  diaphysis.     Somcti 
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an  important  indicatioa  of  disease.  With  this  stiffness  there  is  always 
m  Bwelling,  for  to  this  latter  is  the  stiffness  due.  The  disease  may  begin  with 
obseiire  pains  and  a  feeling  of  weakness  in  the  joint,  with  wliieh  tliere  is 
stiffness,  and  a  slight  limp  may  continue  for  some  time  witiiout  any  other 
symptom  to  attract  attention,  although  a  careful  examination  of  the  joint 
will  at  this  time  detect  wnie  thickening  of  the  synovial  membrane  and 
slight  swelling  of  the  joint-tissues. 

In  other  cases  the  swelling  will  come  on  without  the  least  pain  either  in 
walking  or  upin  pressure.  Tlie  swelling  in  these  ciisos  is  [leculiar  and 
cliaractcristic :  at  first  it  may  have  tiie  form  of  the  synovial  sac,  and  iu 
this  stage  fluctuation  in  some  cases  may  be  detected ;  soon,  liowever,  it 
fcdianges  to  one  of  a  soft  semi-solid  nature,  conveying  to  the  toucii  a  Iwggy 
"feel,  if*  though  the  joint  were  filli-d  with  a  gelatinous  material.  Barwell 
states  that  in  those  eases  iu  which  theix'  is  fluid  at  first  the  joint  tumefaction 
may  be  only  temporary,  to  be  soon  followed  Ijy  the  characteristic  doughy 
swelling  of  tubonnilar  disc-asc  of  the  synovial  membrsme.  When  the  dis- 
ease pursues  its  usual  course,  the  swelling  first  shows  itself  at  the  side  of 
Mie  patella  and  then  extends  to  the  whole  joint,  so  that  all  the  novnial  de- 
pressions are  obliterated  an<l  the  limb  at  the  knt^joint  awsnnies  a  roinulcd 
or  fusiform  contfuir.  The  skin  has  a  white  ap|}earance.  Barwcil  states 
that  the  more  intense  this  whiteness  the  more  marked  is  tfic  tuliereular 
infiltration.  The  amount  of  swelling  may  be  determined  by  comparing  the 
measurements  around  the  two  joints. 

Marke<l  atn>pliy  soon  takes  place  in  the  muscles  of  the  thigh  and  leg, 
flnakiug  the  diseased  joint  more  prominent  than  the  swelling  alone  would  do. 
Atrophy  is  an  importjint  symptom,  no  matter  how  slight  it  may  be.  It  is 
generally  present  within  a  few  weeks  of  the  eomnieneement  of  the  swelling 
and  persists  throughout  all  phases  of  the  disease.  In  old  cases  the  bones 
of  the  thigh  and  leg  seem  cover*Hl  only  with  skin  and  fibrous  tissue,  so 
profound  has  Ix-en  the  muscular  wasting.  In  time  tlie  atrophy  involves 
phe  Ixjnes,  so  that  they  are  much  smaller  than  those  of  the  sound  limb. 

S<K»ner  or  later  in  those  cases  that  do  not  receive  proper  treatment,  or  in 
which  the  progress  of  the  disease  has  not  been  stayed,  the  joint  becomes 
teompletely  disorganized  ;  the  leg  becomes  fle.xed  ujwn  the  thigh,  often  to  a 
market!  degree  ;  the  tibia  is  liable  to  undergo  displa<'ement  in  the  direction 
of  a  rotation  outwanl,  and  a  sliding  backward  (»f  the  head  of  the  bone 
npon  the  eondyk's  of  the  femur,  and  also  a  sliding  outward.  As  the  disease 
advan<'es,  the  joint-cavity  becomes  filled  with  a  pinkish-gray  pulpy  maas; 
the  synovial  membrane  is  greatly  thickened,  the  ligaments  are  softened,  the 
cartilage  is  eroded,  and  finally  the  Ihuics  IwH^mie  involve<l  in  the  disease. 
Alwcesses  form  in  this  granulation-tissue  within  the  joint,  and  the  pus 
slowly  jjcrforates  the  ea|isule  ;  the  skin  lieeomes  re<l  and  tendiT,  then  ulcer- 
»tes  over  a  small  extent  of  surfuf-e,  and  allows  the  thin,  unliealthy  pus  to 
tecope.  Long  before  this  has  taken  place  every  tissue  in  the  joint-structure 
has  become  infiltrated  with  this  gelatinous  material. 
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One  uf  the  most  imfortuuutf  C(tnijt!imtious  is  the  dislocation  of  the  tibii 
backwanl,  due  iu  part  to  the  flexiou  of  the  leg  and  to  the  contraction  ol 
the  muscles  on  the  posterior  aspect  of  the  thigh,  and  in  {art  to  the  destruc- 
tion or  soilening  of  the  lateral  ligJiraeuts  of  the  joint.  Tlie  appcaraiice  of 
the  limb  after  this  has  taivcn  plaec  cliunges  entirely  :  the  gwclling  dii<ipp(«re 
to  a  certain  extent,  and  the  end  of  the  femur  stands  out  over  the  head  of 
the  tibia.  Tliis  displacemont  of  tl)e  tibia  may  take  place  with  or  witlmot 
the  occurrence  of  abscesses,  and  the  bone  may  become  aiikyloeed  in  this 
|M)sition. 

Pain  at  some  time  m  the  course  of  the  disease  is  marked,  even  if  it  is 
absent  in  the  earlier  stage.  As  the  cartihige  Ix-comes  eroded,  there  occur 
frofjuent  painful  staitings  of  the  limb,  similar  to  those  in  diseni^c  of  the 
hip-joint.  There  may  be,  however,  a  dull  aching  pain,  increa^scd  at  night, 
U'sidcs  the  acute  suffering  due  to  the  crowding  togetlier  of  the  inflamed 
tissue  by  muscular  starting. 

Macnamara  states  that  local  elevation  of  temperature  aiTurds  valualilc 
informal  iuu  as  a  guide  to  prognosis.  He  reconmicnds  that  the  thernidnu'ter 
be  used  twice  a  day  over  the  joint  and  the  temperature  conijjared  with  tliat 
of  the  sound  limb.  If  we  find  a  markoil  and  persistent  increase  of  heat  ovm 
the  affected  knee,  we  may  feel  sure  that  changes  are  going  on  in  the  joint 
which,  if  not  sufficient  to  excite  suppuration,  border  closely  on  that  stage 
of  the  disease. 

The  course  of  tubercular  disease  of  tlie  synovial  membrane  is  either 
towaixls  caseation,  towaitls  abscess  and  inflammation  of  the  whole  jiiint, 
or  towards  connective-tissue  metamorpho.*is  and  cure,  depending  u|x«i  the 
general  hcaltli  and  the  treatment  of  the  patient. 

TuBERC'CLAR  Osteitis  of  the  ends  of  the  bones  forming  the  knee-joint 
is  fretjuently  met  witli.  It  may  be  confined  to  the  end  of  the  femur  or 
tibia,  or  there  may  be  foci  of  disease  in  botli  bones.  These  foci  may  grad- 
ually extend  by  iiiflammntory  and  luvrotic  changes  until  tiiey  reach  the  joint, 
or  they  may  become  replaced  by  connective  tissue  and  the  joint  e^ape,  o^ 
again,  the^ic  ca.seous  masses  may  remain  quiet  for  an  indefinite  time  and 
finally  become  active  and  cause  di«truclion  of  the  joint.  I  have  met  with 
these  caseous  dejwsiLs  in  the  licad  of  the  tibia  or  condyles  of  the  femur 
wlicrc  no  indications  of  their  presence  could  l>e  obtained  by  ins]Mftion  of 
the  articular  surface.  These  tubercular  deposits  are  apt  to  attack  both 
bones. 

The  starting-point  of  a  tulwrcular  deposit  often  is  an  injur*',  by  wbidi 
tlic  (>;%•<<■< >us  tissue  may  be  bruise<l,  some  blood  may  be  extrava.satc<l,  or  soiW' 
ititerforciicc  with  l<tcjtl  nutrition  m.iy  take  place,  and  tlius  form  a  wngeoiil 
nidus  for  tl>c  tubenlc-bacilhis.  But,  wliatever  may  have  been  the  <'auseof 
the  disease,  when  once  established  its  sj'mjitoms,  though  at  first  obsK'urv,  in 
time  leave  us  in  no  doubt  as  to  the  nature  of  the  complaint.  Tlie  carl)' 
symptoms  of  tulxrcular  osteitis  are  often  oliscure.  There  may  In?  some  |)ftin, 
esiKtially  at  night  or  after  exercise ;  it  may  be  au  aching  or  uncomfortable 
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feeling  on  certain  movements,  coming  some  time  after  an  injnrj*,  for  the 

development  of  tubercular  disetiso  i>f  the  bone  is  often  slow.  Tbe  coiii-so 
fullowoJ  by  the  dejxisit  has  nincb  to  do  with  the  jinjuiiuence  and  rapidity 
with  wiiich  marked  svmptinns  show  thcnLselves,  whether  the  bone  is  inhl- 
trated  with  tubercle,  slowly  undergoes  caseous  change,  or  becomes  the  sejit 
of  conue<"tive-tissue  changes.  In  the  first  variety  the  joint  is  soon  aff'ectctl ; 
in  the  second  it  may  not  be  afttcted  ior  mouths;  while  in  the  third  it  may 
never  show  any  sign  of  disease. 

The  paiu  may  be  coiifiiK-d  to  one  of  the  coudyh*  of  the  femur  or  to  the 
head  of  the  tibia,  de[K'uditig  upon  tlic  bone  involvctl ;  after  a  time  pain  in 
the  bone  may  be  more  jyersistent,  but  with  e^cacerbations.  There  is  often 
tenderness  upon  pressure  over  a  certain  point  ;  frii|ueutly  there  will  Ije 
thickening  of  the  {K'riosteum  over  this  i)uint ;  if  the  depusit  is  situated  deep, 
no  thickening,  or  but  aliglit,  may  be  felt.  Gradually  the  lameness  increases 
and  the  joint  becomes  flexed.  As  the  aijscess  appi'uaches  the  joiut-surfuce 
the  pain  and  discomfort  increase,  as  a  nde,  there  are  jtuiuful  starlings  of  the 
limb  at  night,  and  the  jwrt-s  about  tlic  articulation  a]iiK'ar  swollen.  Gradu- 
ally the  joint  itself  becomes  enlarged,  through  effusion  which  does  not  dis- 
appear after  rest ;  this  may  cHuitinne  serous  uutil  tlie  al)scess  ojtens  into  the 
joint,  or  it  may  lK'Cf)mc  gradually  [Hiruletit,  or  the  joint  may  liecome  the 
Beat  of  tulKTcular  disease  inde])etideut  of  the  bone-trouble. 

I  think  that  the  classi«d  description  of  the  ojM'uitig  of  a  tubercular 
abscess  ol'  the  Ikuic  into  a  joint,  (Jillowed  by  aeute  juiridi'nt  synovitis,  is  not 
in  all  cases  in  aeoordanee  with  clinira!  experience.  I  have  seen  joints 
which  have  been  invadi'*!  by  tulx>rcular  absfx>ss  show  but  little  acute 
troulde ;  often  we  find  only  the  characteristic  tubercular  granulation  which 
starts  from  a  small  opening  in  the  cartilage  leading  to  a  tubercular  deposit 
in  the  end  of  one  of  tiic  bones,  and  the  disi.'ase  follows  the  course  of  a 
tulx'Pcular  synovitis  plus  an  osteitis,  although  there  is  every  reason  to 
suppose  that  the  asteitis  was  primary.  The  exj>lana{ion  of  this  may  jk)S- 
sibly  be  that  a  small  anioinit  of  tuljercular  material  alone  entered  the  articu- 
lation and  tiie  joint  is  slowly  infectetl  with  tubercle.  In  some  cases  of 
disease  of  the  knee-jimit  rapid  purulent  infection  of  the  articulation  cer- 
tainly takes  place,  but  it  is  not  tlve  rule.  Early  in  the  disea.se  marked 
atrophy  of  the  muscles  of  the  h'g  and  thigh  takes  place.  In  9<jme  oisea 
of  articular  i>steitis  the  tulwrcular  aljscess  will  discharge  not  into  the  joint, 
but  into  the  soft  parts  outside  of  the  capsule.  The  symptoms  of  a  tuber- 
cular abscess  approaching  the  surface  are  iuereastMl  local  deep-seated  swell- 
ing, increased  tenderness  u(>iin  pressure,  often  accompanied  by  throbbing 
ipain  (the  latter  may  be  intermittent),  later  local  redness  of  the  skin,  and 
finally  an  abscess  in  the  sof\  ]iart.s. 

The  fact  that  a  tubercular  abscess  has  oj>cue<l  outside  of  the  capsule  does 
not  prevent  it  from  making  a  way  for  itsi'If  also  into  the  joint,  especially 
if  the  first  sinus  is  small.  A  time  comes  in  almost  all  unrelieverl  t-ases  of 
bone-tuberculosis  near  the  joint  when  the  articulation  Inxxtmes  completely 
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disorganized,  abscesses  have  furmcd  and  opened  at  different  points,  tbe 
joint  Ik  flffurmcd  and  misshapen,  and  the  patient  suffers  fix>m  the  effevta 
of  giippiiratiiit),  long-coutiuued  pain,  and  coutiiiement. 

lu  some  t'ii.ses  after  the  tibia  has  become  dislocated  backward,  the  in- 
flaniinatioii  wilt  suljside,  the  pain  be  greatly  diminished  or  entirely  cease, 
and  a  cure  he  effecteil  with  the  limb  in  a  deformtxl  {lositiou.  This  occur- 
reuce  is  more  «)mmon  after  non-tiiln'reular  epiphysitis  tlian  iu  tuberculoma, 
vet  it  has  been  met  with  in  the  latter. 

Tubercular  disease  iH'ginninij  in  the  boivs  about  the  knee  affects  the 
joint  secondarily,  but  the  articulation  does  not  escape  so  oflen  as  when  the 
bone-dis(4MC  is  of  a  iiou-tiibereular  nature.  The  pn>gno6i9  is,  as  a  rule, 
gotxl  ill  etiildren  of  not  markefl  tul)erciilar  ante<;e«lents.  I>euth  from  this 
form  of  joint-diseast!  is  not  so  common  as  from  similar  disease  of  the  hip- 
joint.  With  projx^r  treatment  many  cases  do  not  go  on  to  the  formation 
of  abseeas,  and  a  cure  with  .some  useful  motion,  even  in  ap|>arently  un- 
promising cases,  is  not  unusual.  After  disorganization  of  the  joint  a  cure 
witli  ankylosis  is  to  be  ex])ected.  My  iin])i'C8sioa  is  that  general  tulicrcu- 
losis  is  more  common  with  disease  of  tlie  knee  than  with  tliat  of  the  hip; 
at  least  this  has  lieeii  my  exjierience. 

Treatment  of  tubercular  synovitis  is  al>8olute  rest.  If  the  disease  is 
detccte<l  ctirly  aud  aJ>s<jlute  rest  of  the  joint  obtained,  in  subjects  of  fair 
health  a  cure  may  Ix-  cxi»e<5ted  with  jK-rfect  or  slightly -rostrict«I  motion. 

In  order  to  ti.x  ttie  knee-joint,  ri.st  in  IkhI  must  he  insisted  u]Kin,  with  a 
posterior  splint  extending  from  the  hip  to  below  the  fotjt,  with  an  upright  at 
a  right  angle  to  the  leg,  eo  as  to  jjrevent  all  motion  at  the  ankle-joint,  or  a 
plaster-of-Paris  splint  may  he  applied.  Any  Hcxiou  that  may  exist  must 
be  corrected.  It  may  be  done  at  once  under  an  anaesthetic,  or  gradually  by 
extension,  for,  no  matter  how  rigid  the  joint  may  be  iu  the  earlier  stage,  as 
soon  as  the  jiatient  is  under  an  anaesthetic  the  muscles  will  relax  aud  the  ky 
can  be  put  in  any  desirc>d  position  without  the  use  of  the  least  fort*.  If, 
however,  the  muscles  on  the  jiosterior  a;5i)cct  of  the  limb  have  lieconie  short- 
ened, and  force  is  used  to  straighten  the  leg,  there  is  great  danger  tliat  tlie 
tibia  will  slip  l)ack  and  a  dislocation  be  produced.  If  the  disease  is  not  very 
acute,  an  elastic  bandage  (rubber)  is  often  of  use:  tlie  "Empire  iMirous 
ela.stic  liandage,"  which  consists  of  an  elastic  webbing  made  vct}-  loose,  is  an 
excellent  substitute  for  tlie  rubl>er  liandage  ;  it  does  not  ctnitine  the  moijit- 
nre,  and  any  amount  of  constriction  can  be  obtained,  and  it  is  much  more 
comfortable  than  the  c-ommon  elastic  Iwndage.  The  limb  siiouid  be  kept 
still  in  the  iw)sterior  splint  and  bandaged  Ix'low  the  knee. 

The  use  of  counter-irritation  is  well  spoken  of  by  many :  small  fly 
Vdisters  may  Ix'  used,  or,  l)etter  still,  a  Paquelin's  cauter\-  applied  ven- 
lightly  while  at  a  white  heat.  If  blisters  arc  used,  they  shoidd  Ite  alxjut 
one  inch  square,  not  kept  on  too  long,  and  the  blebs  allowed  to  dry  as  soon 
as  possible.     If  at  any  time  aliscesses  form,  they  should  be  opened  at  once. 

After  the  more  acute  symptoms  have  passed,  the  use  of  a  l^bomas  splint 
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affords  excellent  protection,  and  with  a  high  shoe  tiie  patient  may  be 
allowed  to  go  about.  The  splint  is  constructed  iu  the  following  manner 
(Fig.  24).' 

"  It  consists  of  an  upjxT  iron  ring  (^■1)  three-eighths  of  an  inch  in  thick- 
ness. This  is  well  padded.  The  ring  is  nearly  oval  in  shape.  From  its 
upper  and  lower  jwrtious  two  iron  rods 
{B,  B)  ]>ass  down  below  the  foot ;  the  oval 
ring  siiould  join  the  inner  stem,  forming 
an  ann;le  of  fifty-five  degrees,  which  when 
correctly  pa*kled  is  reduoed  to  i'ortj'-five 
degrees.  This  arrangement  of  the  splint 
will  be  die  most  comfortahle.  On  the  fiid 
of  the  two  iron  rods  is  placed  a  pattcu. 
Across  the  bars  is  stretched  an  apron  of 
leather,  to  supjxirt  the  liml),  ami  in  the 
leather  are  two  slits  for  tlie  insertion  of  the 
bandage.  A  patten  is  also  worn  under  the 
shoe  of  the  s«)und  limb.  A  strip  passes 
over  the  shoulder  of  the  sound  side  and  is 
attached  by  a  buckle  anteriorly  and  [voste- 
riorly  to  the  oval  ring." '  Tliis  ai)|Miratus 
can  be  used  without  the  le.ither  Iwck,  the 
knee  being  secured  in  a  planter- of- Paris 
splint  or  a  posterior  splint,  and  a  bandage 
over  all.  Fig.  25  shows  the  splint  ap- 
plied. 

The  splint  should  be  worn  for  from  six  months  to  a  year  or  more,  ao« 
cording  to  the  condition  of  the  limb,  or  until  the  joint  assumes  its  natural 
apjiciiranoe.  By  this  means  a  jvostcrior  disloc-ation,  if  not  of  long  duration 
and  if  the  parts  behind  the  joint  have  not  become  too  much  shortened,  may 
be  overcome. 

If  the  joint  is  much  deformed  l>y  displacement  of  the  tibia,  it  may  be 
slowly  corrected  by  gradually  dianging  the  angle  of  tlie  jiostcrior  splint. 
After  a  dishxation  of  srjrae  duration  the  muscles  in  the  posterior  aspect  of 
the  thigh  have  bccrmie  shi»rtenc<l  and  the  fapsules  thickened  and  shortened, 
BO  that  even  if  the  tendons  are  divi<led  the  tiljia  cannot  be  replaced,  on 
account  of  the  condition  of  the  capsule.     Besides,  the  articular  ends  of  the 
I  femur  and  tibia  have  ItH-onie  alterttl  in  shaiK-,  the  oindyles  of  the  femur 
f  being  elongated  and  more  conical,  and  thus  overhanging  the  tibia,  so  that, 
f  if  it  were  possible  to  bring  the  articular  end  of  the  tibia  forward  by  relax- 
ing the  soft  parts,  the  changes  in  the  femur  would  aljsolntely  prevent  the 
replacement  of  tlie  tibia  being  maintained.     It  is  true  that  splints  have 

>  Manh,  p.  440. 

<  Tbonuu,  DiMa8«»  of  the  Hip  and  Knee  and  Ankle  Joibca,  p.  08. 


Tbomu'8  (plliit  fur  knee.    (.Marsbj 
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been  devised  which,  it  is  said,  will  correct  this  deformity.    They  are  gener-  i 
ally  constructed  with  a  gutter  cxtcudinj^  up  tlie  thigh  and  down  the  lcj»,  I 
with  a  hiugc  opposite  the  joint,  and  worked  with  a  screw.     But  tlie  uctiua  1 
of  these  devices  is  rather  to  increase  than  to  diminish  the  amount  of 
deformity.  J 

Of  coui-se  the  jiaticnt  should  be  kept  iu  the  best  possible  condition  as  to! 
his  general  health  :  plenty  of  foixl,  fresh  air,  and  sunshine  are  to  be  desired,! 

The  maiia}i:i'mcnt  of  tubercular  and  that  of  non-tubercular  osteitis  arfti 
the  same.    The  treatment  iu  the  first  stiige  is  that  of  osteitis,  and  there  must 
be  al>s<ilute  rest  of  the  parts.     As  said  before,  tubercular  wteitis  is  often 
insidious  in  its  begiiming ;  the  lack  of  marke<l  symptoms  often  misleads 
one  us  to  the  true  nature  of  the  complaint,  and  in  many  cases  treatment  is^J 
not  b<^un  until  the  disease  has  made  considerable  advanf-e.     A  history-  of  ^H 
^occasional  pain  and  lameness,  of  pain  after  exercise,  or  of  stiffness  in  the 
morning  sliniild  always  excite  suspicion  as  to  the  existence  of  an  articular, 
osteilis.      In  a  child  (jf  tubercular  antecc<lents  any  injury  to  the  knee-joint 
should  not  be  looked  upon  as  a  sliglit  affair  and  of  little  importance,  but 
longer  rest  and  greater  protection  to  the  joint  should  be  insisted  u|>on  thaui 
in  a  child  of  perfec:tly  healthy  parentage.     For  tubercular  osteitis  there  is 
DO  better  or  safer  tn-atmeut  than  rest  in  bed  with  the  joint  in  a  guxl  posi- 
tion and  a  posterior  splint  ap|)lieil.     The  child  may  be  taken  out  of  doors 
daily  in  a  csirriage,  and  thus  have  the  advantage  of  air  and  simshine.     For 
those  in  the  hiwer  walks  of  life,  who  csmnot  afford  the  time  and  care  re- 
quired to  cart)-  out  this  method,  the  best  that  can  be  done  is  to  apply  a 
Thomas  splint  and  a  high  shoe  on  the  s<)Un<l   limb,  and  allow  the  child  to^^ 
go  about.     Of  coui-se  a  posterior  splint  should  always  lx»  applied.     This^H 
may  consist  of  a  plaster-of-Paris  splint  al>out  the  knee.     To  apply  a  jkjs- 
terior  splint  and  then  allow  the  child  to  go  nltout,  using  the  limb,  is  no 
treatment  at  all.    If  pain  increases  aud  symptoms  of  an  abscess  in  the  bone 
show  themselves,  there  is  no  better  or  safer  plan  than  to  cut  down  ujwn  the 
tender  point,  a[)ply  a  trephine,  and  clean  out  the  abscess-cavity.      We  mn;f 
go  even  further,  and  say,  if  a  child  has  receivtHl  any  injury  to  the  artictda 
end  of  one  of  the  bones,  and  after  rest  for  weeks  there  still  continues 
tender  point  over  the  bone,  it  is  goofl  practice  and  safe  to  trephine  over  th'u 
point  and  allow  drainage  from  the  bone.     There  is  no  danger  from  this  if 
pix)j)erly  |K'rt<>rnK'd,  and  we  certainly  are  working  in  the  right  direction.    I 
have  seen  good  results  from  this  method  of  treatment. 

^^   OPERATIONS  UPON  THE   KNEE-JOINT:    ARTHRECTOMY   AND 
^^^  ARTHROTOMY. 

Operations  upon  the  knee  have  gained  much  in  favor  since  the  indl 
tions  and  metluKls  of  operation  hiive  been  iietter  understixxl.     In  child 
they  have  been  condemned  by  some  surgeons  because  of  the  shorteniiig  that 
is  liable  to  occur  from  arrest  of  growth  if  the  epiphysial  cartilages  are  inter- 
fered with.     In  very  young  children  some  operations  arc  qnestionable.     In 
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private  practice  they  are  veiy  seldom  callt?d  for.  That  a  nulical  oi>emtioii 
should  not  be  c<indt'raiu'd  on  account  of  ttie  shortening,  I  am  siitisfied  from 
my  own  exix*rience ;  that  it  should  always  Ix-  n-sorted  to  as  soon  as  the 
joiut  betiomes  the  seat  of  an  abscess,  is  bad  surgery.  What,  then,  are  tlie 
indications  for  opening  a  knee-joint?  Suppuration,  eitiicr  acute  or  chronic, 
demands  an  explorative  operation,  beeaii8e,  if  unrclievwl,  it  \\'\[\  most  cer- 
tiainly,  sooner  or  later,  destroy  the  articulation,  and  by  early  interference  a 
recovery  is  generally  obtained  with  more  or  less  useful  motion.  Chronic 
suppuration  must  Ix"  due  to  one  of  three  causes :  it  is  tiic  result  cither  of 
acute  inflammation,  of  tubercular  synovitis,  or  of  a  tubercular  or  non- 
tubercular  absc^ess  of  the  bone  which  has  opene<l  into  the  joint.  In  any  of 
these  conditions,  if  we  can  remove  the  cause,  a  much  Ix^tter  nsult  can  be 
obtained  by  surgical  iuterferenee  than  by  the  exjKftjiut  treatment.  In  cases 
of  tubercular  osteitis  where  an  apparent  cure  has  taken  place,  tliere  often 
remain  caseous  de[>o8its  of  varying  size  wliich  are  a  constant  source  of 
danger  to  the  joint ;  tliey  may  at  any  time  break  down  and  gain  access  to 
the  joint-<'avity.  These  foci  are  often  met  Avitli  in  east-s  where  after  an 
a])piirent  cure  we  are  csdlcd  upon  tci  ()perate  to  correct  a  deformity,  the 
jiatient  complaining  only  of  vague  pains  at  times  in  the  bone.  There  is 
often  also  some  tendenifss  on  pressure  over  certain  points.  U|wn  section 
in  such  cases  there  will  be  found  in  the  condyles  of  tlie  femnr  or  head 
of  the  tibia  a  mass  or  masses  of  caseous  deposit  of  varying  size,  which  no 
treatment  otlicr  thau  their  removal  would  jiet  rid  of.  Children  with  these 
deixisits  never  have  a  useful  limb  ;  they  are  always  liable  to  attacks  of 
|)ain  ;  and,  if  unrelieved,  joint-tnjuble  will  at  some  time  break  out  again. 

In  all  operjitious  ujuju  joints  every  prerantion  should  bo  taken  to  pre- 
vent infection,  not  only  from  any  disea.se  within  the  articulation,  but  also 
from  without.  Ttie  limb  as  well  as  the  instruments  should  Ik^  washed  and 
disinfected.  There  are  two  o|)(?ratious  for  dia^use  of  the  knee-joint,  having 
in  view  the  removal  of  diseased  tissue  with  preservation  of  the  limb, — 
arthrectomy  and  arthrotomy. 

Arthrectomy  consists  in  fully  exposing  the  whole  of  the  interior  of 
the  knee-joint,  and  incompletely  removing  the  diseased  synovial  membrane, 
ligaments,  cartilage,  and  bone,  without  any  formal  removal  of  the  articular 
extremities.  In  fact,  it  is  a  ivmoval  of  all  diseased  stnicture  of  a  joint, 
and  the  removal  of  diseas<.>fl  structure  only.'  It  is  applicable  to  most  cases 
of  tubercular  synovitis  where  the  bones  are  not  greatly  diseased  ;  it  is  not 
folliiwed  by  arrest  of  growth  in  the  limb,  Ixniuise  the  epiphysial  cartilages 
are  not  interfered  with.  A  movable  articulation  is  a  jxissibility,  depending 
upon  the  extent  of  disease  in  the  joint,  but  not  a  probability. 

After  rendering  the  limb  Viloodlcss,  either  by  an  Esman-h  bandage  or 
by  raising  the  limb  for  a  mimite  or  so  and  then  a|)plying  a  cnjnstricting 
band, — the  latter  Ijeing  the  better  and  safer  methotl, — the  joint  may  be 


'  Wright,  Luncct,  London,  1888,  vol.  ii.  p.  1086. 
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br  rest  in  these  cases.     An  elbow-joiot  shouki  mW 
ngfat  adf  le,  fur  if  ankylosis  should  take  place  this  {lOBitioo  b 

are  much  involved  and  abscesses  have  formed  in  the] 

:  it,  m  diaorganixcd,  a  movable  articulation  is  not  to  be  lookii)  (vrA 

1  'wiH  adbrd  not  only  a  useful  but  also  a  movable  joint.    Aal 

it  iflIM  lor  when  the  l>ones  are  miK'h  diseased,  or  in  eynoviill 

■Aer  the  joint  has  become  disorganized  and  when  chronic  enppiH] 

,  or  when  the  joint  is  ankylosc*!  at  an  unfavorable  angle. 

of  the  elbow  a  mu\'ablc  articulaticm  is  hjoked   for.     Tl< 

is  not  a  ibrmidablc  one,  and,  if  properly  performed,  the  result  i 

,  to  the  usefulness  of  the  limb.     In  excising  the  joint  rerttial 

be  taken.     MacCormac  advises  that  "  die  external  later 

must  be  preserved  if  possible,  in  order  to  pvt 

lily  to  the  joint  and  to  preserve  its  connection  with  lli< 

orbicular  ligaments  of  the  radius,  for  when  these  are 

served  the  future  usefulness  of  the  limb  is  materially 

laacftL"    A  long  median  excision  is  the  best  (Fig.  '29). 

T-<inped  om  is  not  only  not  neressnr}',  but  also  divides 

Ofselceely.     This  longitudinal  cut  should   be  three  orl 
four  inches  long,  made  in  the  nie<lian  line  on  the  back  of  the 
joint,  aod  should  divide  all  etnictures  down  to  the  brpne,  fan 
beii^  taken  that  it  dcx«  not  incline  too  much  tuwanis  th 
talerml  condyle,  as  in  such  a  case  there  is  danger  of  injuring! 
the  ulnar  nen-e.     All  the  soft  parts  are  then  separated  fm 
the  bone  with  a  periosteal  elevator ;  the  internal  flap  contaii 
p,  which  is  but  seldom  seen  ;  lM)th  condyles  are  thus  i-hnrri 
Marsh  states  that  when  the  nerve  is  divided  it  is  done  bel«i 
I  kAtt  hf  cvttii^  among  the  muscles  of  the  forearm  ;  if,  however,  lb 
li^aiil^dotm  u|ion  the  po»;terior  lx>rder  of  the  ulua,  there  tan 
>  of  aach  no  accident.     The  centre  of  the  excision  should  cor 
The  tricej)S  tendon  is  split  longitudinally  and  the  ra|>sMl( 
•endcHi  of  the  triceps  is  then  separated  frtim  the  end  of  liia 
the  interior  of  the  joint  is  fully  exposed.     Another  ifl 
f<«««u6^10  to  take  is  to  p^Cl?c^^•e  the  «nc<inen8  mti»'le,  as  this  ik  (Im 
betwet-n  the  triceps  and  the  ulna.     This  muscle  after 
St  aids  as  an  extensor  of  the  forearm.     After  fireinj^  tl 
B«le  injnrj"  to  them  as  possible,  the  olecranon  is  remfiv** 
|lSm ;  the  condyles  of  the  humenis  are  then  detache<l  iiih 
IW  oM  method  of  forcing  the  ends  of  the  bonc«  ont  thnitif! 
f^M  ^  Ml  n  advanti^,  as  the  soft  parts  are  more  liable  to  injuf 
M|g»  tb*  bows  are  divided  in  situ.     After  the  wound   ha«  cIomh 
t  tflfl*  Hi  vhkh  the  parts  have  been  placed  should  be  chang 
lA^^  aaJ  as  soon  as  possible  the  patient  should  be  allowed 
in  a  sling,  and  passive  motion  practised  daily. 
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Partial  excisions  of  tlie  joint  have  been  performed,  but  usually  for  injury. 
Some  oj)erators,  however,  always  trj'  to  preserve  the  end  of  the  olecranon. 

Pickering'  jwrfornuKl  the  operation  in  the  following  manner.  The  joint 
wa-s  exposed  in  the  usual  way  with  a  long  median  incision  ;  the  tip  of  the 
olecranon  was  then  divid«xl  with  a  ehisi'l  and  retlected  upwan.1.  After  the 
removal  of  tlie  ends  t)f  the  Iwne,  the  tip  of  the  olwranon  wits  united  to  tlie 
ulna  by  minus  of  a  strong  wire  suture.  He  reports  a  fair  residt  at  the  end 
of  thrcte  months.  The  jwwer  of  extension  was  better  than  that  of  flexion. 
This  is  always  the  vase.  The  chief  defect  after  excision  of  the  elbow-joint 
is  the  often  extremely  weak  power  of  flexion. 

The  subperiosteal  methoil  of  operating  is  advocated  by  some  surgeons. 
It  is  claimed  that  by  this  mctlunl  the  joint  is  more  shapely  and  strong. 
After  the  oiwration  the  bones  must  be  kept  in  closer  (wiitact,  in  order  that 
the  development  of  new  bone  may  be  greater  and  thus  a  larger  joint-surface 
be  seenred.  Passive  motion  must  also  be  Ik^uu  earlier,  in  order  to  mould 
fthe  parts  better  and  to  prevent  ankylosis. 

P  After  excision  of  the  elbosv-jotut  the  danger  is  that  ankylosis  will  take 
place,  especially  if  not  enough  boue  lias  Ix-en  removed ;  on  the  otiier  hand, 
the  result  may  be  a  Hail  joint  in  which  there  is  little  power  of  either  flexion 
or  extension.  To  j)rcveut  the  former,  early  passive  motion  should  be 
resorted  to.  By  early  is  meant  as  soon  as  the  wound  has  closed,  provided 
always  that  it  dcxs  not  irritate  the  soft,  part.s  and  cause  them  to  l>e  inflamed, 
and  that  it  does  not  cause  any  dist'omfott  to  tlic  patient.  The  movement 
must  at  first  be  over  a  small  anj,  gradually  increased  daily,  and  as  soon  as 
the  patient  can  execute  any  active  movement  he  should  be  encouraged  to  do 
80.     A  splint  should  not  Ix;  worn  too  long. 

The  best  way  to  guard  against  a  flail  joint  is  to  remove  plenty  of  bone, 
and  not  resort  too  early  to  passive  motion.  In  case  a  weak  joint  should 
result,  the  bones  may  he  a^in  divided  and  put  in  apposition,  in  order  to 
obtain  ankylosis.  Care  should  also  be  taken  that  the  bones  are  put  at  a 
right  angle,  as  that  is  the  most  useful  position. 

Sometimes  there  R-niaius  a  lateral  movement  at  the  new  articulation. 
To  prevent  this,  Gerstcr  advocates  the  use  of  a  sim|)le  applicatiou  as  soon  as 


Fio.  30. 


ApparntiM  tbt  nncMrealmcnt  ot  «xci>loii  of  elbow^Jotnt.    (Oenter.) 
it  is  evident  that  there  is  a  defect  in  this  direction.     As  shown  in  Figs.  30 
and  31,  it  is  constructed  in  the  following  manner.     "Two  strips  of  hoop- 
iron  or  sheet  zinc,  about  one  inch  wide  and  from  four  to  six  inches  long,  are 


t 


>  Lancet,  October  2, 1680,  p,  628- 
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least  not  wide-sprwid  bone-disease,  and  (3)  absence  of  general  tnl>en-(iloHiB, 
All  n'|)(>rt(>r8  speak  uf  l\w  tondem-y  of  the  joint  to  l)eeome  more  or  lew 
flexed  unless  ii  posterior  si>lint  is  used  for  a  long  time.  AVliat  is  the  real 
value  of  the  operation  further  cxiK'rience  and  time  alone  ean  determine. 

The  advantages  dainuMl  for  avthreetomv  are  that  the  lK)ncs  are  not  inter- 
fered with,  and  shorteninj;  dix-s  not  take  plaw,  that  erasion  is  not  a  l)ar  to 
future  excision,  and  that  the  patient  is  not  placeil  in  a  worse  crondition  by 
the  o|)oration.      It    is  jnstifiiililc  at  an   earlitT   period  of  disease  than  ao 
excision,  and  is  jH-euliarly  applicnblr  to  ehildren.     On  the  other  hand,  i& 
pt'rlia]is  eneonragos  a  too  early  operation  in  <uses  that  niiffht  be  cnrwl  hv 
non-operative  treatment.     The  tendency  is  towards  more  early  interference 
in  joint-surgery,  and  there  is  great  <langer  that  we  may  Ix'  going  too  far. 

Arthrotomy  consists  in  the  rcnnival  of  all  iiitW'ted  tissue,  together  with 
a  section  from  the  articular  ends  of  both  the  femur  and  the  tibia,  without, 
any  reference  to  whether  they  ntv  diseased  i>v  nut,  so  that  the  two  l)«inv  sur- 
faces may  be  brought  iutu  etmtact  and  osseous  tniion  be  obtained.  Until 
within  the  last  few  ycare  it  has  Ijcen  the  only  ojxration  for  disease  of  the 
knee-joint  except  aMj|)titati(in,  and  fur  a  long  time  the  fpiestiun  wjus  whether 
to  amputate  or  to  excise.  Within  tlie  last  ten  yeai"s  excision  lias  bc<?ome  not 
a  substitute  for  amputation,  but  an  ojx'i-ntion  which  may  be  taken  into  con- 
sideration at  an  earlier  date  than  an  amputation  is  to  be  thought  of,  and 
which  aims  to  secuiv  to  the  patient  a  limb  nut  much  shorter  than  the  Miuud 
one,  but  with  ankylosis  at  the  knee,  and  one  on  which  he  can  walk  without 
any  pain  and  with  but  a  slight  limp.  It  is  nut  often  iK'rformed  for  disease 
among  the  In'tter  class,  iM'ejiuse  the  joint-<lisease  seldom  advances  to  a  degree 
that  calls  for  any  radical  o[)enition.  It  is  eontine<l  mainly  to  those  among 
the  lower  class  in  whom  the  di.sease  ha.s  been  allowed  t*i  advance  until  the 
articulation  has  become  completely  dis<trganized,  the  tibia  displacetl,  and  the 
bouts  .seriously  invtjlved,  or  in  whom  the  joint  is  tilletl  with  granulations, 
the  ligaments  destroyed,  and  the  bones  involved  to  a  greater  extent  than 
can  be  thoroughly  removal  by  enision, — in  fact,  to  those  ca.s«»s  where  dieeaiie 
has  begun  iu  the  Ixjne,  so  that  nothing  short  of  a  complete  erailitation  of 
the  discas<^'  will  put  the  parts  in  such  a  condition  that  a  cure  with  a  ust»t'iil 
limb  is  jM>ssible. 

There  are  two  conditions  of  the  knee-joint  in  which  a  cla-ssical  excisii 
is  the  only  ivme<ly  :  iu  an  old  posterior  dislwation,  owing  to  the  elian 
that  have  taken  place  in  the  lenmr  and  tibia,  and  the  shortening  of 
sf)ft  parts  Ix'hind  the  knee,  a  removal  of  sections  from  both  bones  is  al^so' 
liitely  necessary  in  order  to  bring  the  log  in  a  straight  line  with  the  thigh; 
the  other  is  liony  ankylosi.s  in  a  flexed  position. 

In  chihiren  under  six  yeare  of  age  excision  is  not  a  satisfa<'torv  ojMTa- 
tion  :  the  liability  to  exct-ssive  shortening  is  grt-at,  and  the  danger  fmrn 
general  tul)ercular  infection  is  greater  than  in  those  above  that  age  :  at  laisl 
such  has  been  my  experience.  There  can  be  no  doubt  that  a  short  limb  with 
a  high  shoe  is  a  ikr  more  usct\il  member  than  the  best  artifi<lal  limb  that 
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can  Ix'  obtained.  There  is  no  danfrer  of  iilforation  fnmi  j)rcssuif,  no  a>u- 
stant  expense  t'ur  rojwirs  aud  replaccmeiit.  Tbe  tisefulness  ot"  a  limb  after 
excision  witli  bony  union  is  exwlleiit,  and  it  would  seem  that  the  ob- 
jections raised  against  the  oj>eration  sis  now  jK-riornitil  are  altogether  too 
strong. 

Ojicration. — The  jiarts  should  be  thoroughly  disinfected.  The  joint 
mav  Ik'  i>iK'tu'<l  bv  a  I'-shapt'd  incision  either  aiiove  or  Ih'1«i\v  the  patella,  or 
by  some  operation  like  the  trans|»atellar  method  or  tlie  longitudinal.  It  is 
better  not  to  use  an  Ksmarcli  bandage :  simply  raising  the  limb  for  a  minute 
or  so  and  then  a|>plving  a  eonstrietiiig  baud  will  render  the  limb  almost 
blo(Kll CSS,  auil  there  is  not  the  troublesunie  iHiziug  that  follows  the  use  of  a 
rubl>er  band  fmm  the  foot  to  the  thigh. 

Havnng  exptsi-d  the  joint,  the  leg  should  iie  well  flexed,  so  that  the  whole 
articular  surfiuv  shall  Ix*  exposed.  All  (liseas<tl  tissue  is  then  to  be  removed 
thoroughly  with  s<'issi>rsMr  knife;  and  the  synovial  sae  almve  the  jKitella  must 
be  dissected  out.  During  the  opration  the  parts  should  be  frerjuently  flushed 
witli  mercuric  solution.  The  juitella  should  always  be  removwl,  tor  if  the 
<liscase  of  the  joint  is  I'xtensive  euriugh  to  d<'niand  an  excision  the  i>atella 
is  generally  fontxl  to  be  diseast'<].  In  two  eases  in  which  I  lefl  it,  a  subse- 
fpient  operation  had  U>  be  perfui-nicd  tor  its  removal,  a.s  it  had  bet-ome  dis- 
eased. Mr.  Marsh  and  others  advise  its  Iteing  retaiuetl  in  patients  over  eight 
years  of  age. 

Having  rcmove<l  all  dis<'as<Kl  soft  jKirts  and  scraped  out  all  simises, — or, 
Letter,  dissected  them  out, — the  ends  of  the  bone  an-  U>  be  remove<l.  This  is 
best  done  with  an  amputating  saw.  The  bone  must  Iw  cut  at  a  right  angle 
to  its  long  axis.  The  [tatient  lying  on  his  l)ack,  an  assistant  holds  the 
femur  perjx>ndicular  to  the  operating-table,  being  caivfiil  not  to  allow  any 
lateral  devijUiou,  and  a  section  is  then  made.  The  same  [dan  is  adoptwl  in 
rc^rd  to  the  tibial  section.  The  amount  of  bone  removed  should  be  as 
small  as  ]M)ssible.  If  not  euougli  has  Iwu  n-moved  at  fii-st  either  to  elimi- 
nate the  disea.se  or  to  allow  the  tibia  to  l>e  brought  forManl,  further  section 
should  be  made.  If  after  making  a  section  a  ca.seous  mass,  an  abscess,  or 
necrosed  and  carious  bone  is  oj>en(xl  into,  it  can  be  rcmovwl  with  a  spxiu, 
even  if  a  lai'ge  cavity  is  left,  provide<l  all  inf'ecfe«i  tissue  is  removed,  with- 
out any  fear  of  jeopardizing  the  result  of  the  operation.  The  amount  of 
■curetting  that  is  compatible  with  a  goixl  result  is  almost  luilimited,  provided 
the  outer  shell  ()f  bone  is  left  healthy.  U"tlM're  is  ntHTosed  bone  extending 
up  the  shaft,  it  can  lie  removed.  No  more  healthy  bone  sluiuM  be  taken 
away  than  is  absolutely  necessary. 

Having  seen  that  the  two  cut  surfaces  come  together  without  any  tension 
upon  the  tissue  back  of  the  joiirt,  (he  constricting  Imud  is  removed,  and 
any  bleeding  point  ligatctl.  There  will  Ik^  cousidenible  oozing,  which  may 
be  stopped  by  the  application  of  hot  water.  The  jiarts  are  then  to  be  thor- 
oughly Hushed  with  mercuric  solution.  After  tlie  hemorrhage  is  stopped, 
the  limb  is  to  be  placed  upon  some  form  of  posterior  splint,  for  the  secret 
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of  siioress  depemls  upuii  absolute  fixation  of  the  parts.     There  are  many 
ways  of  accomplishing  this. 

Some  use  plastcr-of-Paris  baiulage  extending  from  the  foot  to  the  groin,, 
with  an  interval  at  the  point  of  operation,  the  two  {)ortions  of  the  splint 
being  united  with  iron  Ixirs  bent  so  as  to  allow  of  the  wound  being  easily 
■reached.  Dr.  MeBuruey  applies  to  the  leg  and  thigh  a  slight  plaster  band- 
age a  day  or  so  Iwfore  the  ojjeration,  and  aller  it  has  become  dry  removes 
it  by  cutting  it  up  in  the  median  line.  After  tlie  operation  these  leg-  and 
thigh-pieces  are  slippwl  nn,  and  the  bracket  put  in  position,  and  over  these 
is  applied  another  pla-^tiT  bandage.  The  ad\'antage  of  this  method  is  that 
there  is  a  finu  basis  tu  ai)ply  the  inm  brackets. 

Many  use  some  mmliticaiKJU  uf  \\'atson's  splint.  For  some  time  I  ha' 
used  a  splint  made  in  two  parts,  one  for  the  1^  and  one  for  the  thigh, 
united  by  two  side  bniekets.  It  lias  worked  well.  After  being  well  jKidileil, 
the  leg  portion  is  secured  by  a  [>laster-oi'-Paris  bandage  which  includes  the 
foot ;  tlie  upjier  portion  is  secured  witli  a  ct.>aptation  splint  placvd  u]m>u  the 
anterior  asj)ect  of  the  thigh  and  fastened  with  two  straps  and  buckles.  Do 
what  you  will,  the  npjier  portion  of  tlie  splint  will  get  soiled  by  the  dis- 
charge running  down,  and  if  the  thigii  is  encased  in  plaster  it  cannot  be 
cleaned  ;  whereas  with  the  coaptatiou  splint  aud  buckles  this  can  be  easily 
acooni))lish(d. 

.•\.1I  splints  should  lie  paddetl,  and  the  leg  should  be  somewhat  raised,  so 
that  the  cut  surfacv  of  the  tibia  may  lie  easily  against  the  oorresiwndiug 
etu-fiux;'  (if  the  femur.  The  whole  liml)  is  tlien  plawd  n|)on  an  inclined 
plane,  and  the  parts  are  brought  into  i-oaptation  by  ptwiition,  and  not  by 
bandaging.  Whatever  form  of  splint  is  used,  the  foot  must  be  fixed  and 
well  mistxl,  su  thiit  it  slinll  not  sag  dnwn  and  disjihuv  the  lower  fragment. 
To  huhl  the  bunos  iu  [disitiou  many  use  silver  wire  or  steel  naiL»  plated 
with  gold  <ir  nickel.  Tlie  latter  sliould  be  four  and  a  half  inches  long  and 
in  size  corresponding  to  No.  2  Siul)bs's  steel  gauge ;  they  may  be  nmnd  or 
square.  They  should  be  thoroughly  disinfected.  Three  are  generally  used, 
one  being  driven  in  from  either  condyle  downwaitl  and  backward  towai 
the  middle  of  the  Ixuie,  aud  one  from  the  middle  of  the  anterior  surface 
tlie  tibia  upward  and  backward.  If  they  have  been  projK'rly  applie<l,  any^ 
movement  l)etween  the  cut  surfaces  of  the  bone  is  im|><>sible.  The  use 
th^e  nails  certainly  gives  additional  security  to  the  limb,  but  it  is  not  a 
necessity. 

It  is  well  to  use  four  drainage-tubes, — two  for  the  sac  above  the  |>atella, 
and  two  at  the  end  of  the  incision  on  the  side  of  the  limb,  so  as  thoroughly 
to  drain  the  posterior  part  of  tiie  joint.     The  incision  is  brought  atruratcly^^ri 
together  with  catgut,  and  over  it  is  jilai-cd  some  iodoform  gauze,  aud  then^^ 
an  anii»!c  covering  of  antiseptic  gauze  Umnd  on  tightly. 

After  the  }mtient  has  been  returned  to  bed  it  is  well  to  suspend  the 
whole  limb. 

The  amount  of  pain  after  an  incision  of  the  kuee-juint  is  not  very  great 
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if  the  limb  is  put  up  so  that  there  is  no  uneven  pressure  and  the  splint  is 

■■well  paddc<l.    Opium  will  lie  required  the  first  night,  and  possibly  the  second. 

Theoretirally,  the  tenijMTatiire  should  not  lx>  elcvatwl  if  the  operation  has 

been  done  strictly  antiseptieaily  ;   in  souie  rases,  however,  notwithstanding 

Ipever}'^  pretwition,  it  will  be.  found  a  little  above  normal  on  the  following 

<1ay  or  tlic  next,  but  it  soon  gcM«  down,  and  if  everj-thing  goes  well  there 

is  no  further  rise.     One  of  the  chief  causes  of  trouble  and  after-pain  is  an 

jjnocumulation  of  blood  and  serum  in  the  space  left  by  the  removal  of  the 

^Ksynovial  sac  above  the   patella.      To  prevent   this,  strict  attention  to  the 

^drainage  of  this  sac  Ls  retjuired,  with  care  that  the  tubes  do  not  get  constricted 

by  the  bandage, 
Vjm       On  the  day  following  the  operation  the  dressing  will  have  to  be  removed, 
'     on  account  of  its  Iwcomiug  fillwl  with  blood  and  sc-rum  ;  the  i(xloform  gauze 
need  not  be  distnrlxil.     After  the  second  dressing  it  is  not  often  that  it  has 
^[to  be  removed  unless  it  geta  loose.     About  the  thii-d  week  the  nails  may  be 
reraovetl ;  they  arc  usually  found  loo,se,  and  there  is  no  ditlieulty  about  it. 
If  abscess  has  formed,  it  should  Ix"  evacuated  at  once  and  the  }»arts  disin- 
fected.    The  time  necessary  for  firm  uniuu  to  take  place  is  from  eight  to 
twelve  weeks. 

I  have  excised  seventeen  knee-joints,  as  shown  by  the  tal>le  on  the  fol- 

plowing  iMige.     Of  these  cases  ten  were  cured,  four  died,  one  was  discharged 

with  limb  ankylosed  but  with  discharging  siiutscs,  one  is  incomplete,  and  in 

one  amputation  had  to  V>c  [M'rforiuwl.     The  cause  of  death  in  three  was 

Igeneral  tulK'rculosis ;  one  dii-d  from  heart-failure  twenty-four  hours  after 

the  oi>eratirni.     Of  those  who  were  dischargetl  cure<l,  eight  are  known  to  be 

alive  and  have  useful  limbs ;  they  have  no  j>ain,  and  walk  well  without  the 

use  of  a  crutch  or  <'ane.     Two  are  known  tu  liave  died,  one  from  general 

[  tuberculosis  five  years  after  leaving  the  hospital,  and  one  fi^ra  diphtheria 

eight  months  after  her  discharge.     In  only  one  case  has  the  union  been 

fibrous,  and  that  was  in  the  child  who  dietl  from  diphtheria,  but  no  flexion 

had  taken  place. 

The  shortening  in  the  case  of  the  Iwy  sixteen  years  of  age,  who  had  been 
diseased  since  childhixxl,  was  mainly  due  to  arrest  of  growth;  in  two  cases 
it  amounted  to  two  inches,  in  two  to  two  and  a  half,  in  two  to  one  and  a 
half,  an<l  in  three  to  one  inch.  In  reganl  to  the  gmwth  of  the  limb  after 
excision,  I  have  re-examined  six  jjatients.  In  ("ase  No.  2  there  lias  been  no 
change  for  fourteen  years ;  in  No.  4  there  has  l)een  an  increase  of  one  and 
a  half  inches  in  seven  years;  in  No.  5,  uo  change  in  four  years ;  in  No.  6, 
an  increase  of  one-quarter  of  an  inch  in  six  years ;  in  No.  7,  an  increase  of 
balf  an  inch  in  four  years  ;  and  in  No.  12,  no  change  in  two  years. 

In  one  case  the  limb  had  to  be  amputated  on  account  of  chronic  inflam- 
nation  in  the  Ixinc  T  am  unable  to  acTOunt  for  this,  as  it  was  a  case  of 
>ld  dislocation  and  ankylosis ;  there  was  nothing  about  the  bone  or  the 
iperation  to  account  for  the  disease  in  the  bone ;  there  were  no  tubercular 
bci,  the  disease  being  non-tiibertrular.     The  fact  that  during  the  first  night 


i 


1222 


DISEASES  OF  THE   MAJOR  AHTICDLATIONS. 


i.    I 


in 
M 

n 

O 

o 


o 

K 


if 

1 

a 

«3 

5 

.a 

*"* 

^ 

2 

S 

p 

s 

Vj 

s 

■  Z 

Crf 

.E 

^ 

5e 

s 

s 

£> 

"s 

^ 

d 

3 

^ 

c 
c 

■a 

s 

3 
^ 

» 

1 

■t. 

X 

1 

3 

S 
•5 
E 

as 

i 

1 

3 

3 

^ 

€ 

s 

1 

> 

1 

C 

1 

1. 

u 

« 

1 

.5 

!_ 

c 

a 

f 

S 

§ 

■a 

a 
-I 

i 

c 

1 

'C 

V 

e 

1 

w 

"3 

t 
•1 

s 
■/. 

-3 

5 

3 
£ 

E 

= 

■s 

1 

X 

1 
2 

1 

u 

•i 

'i 

a 

Or 

■s 

•** 

c 

X 

S 

1 

9 
'J 

•1 

9 

3 
u 

a 

B 

B 
.2 

1. 

3 

l 

1 

*:> 

■ ' 

T! 

2 

i~ 

3 

^ 

1 

I 

1 

2 

« 

it 

tc 

a. 

i 

r 

•s 

t- 

J 

c 

1 

1 

i: 

a 

E 

X 

a; 

3 
1 

1 

c 

is 

^ 

= 

a 

• 

2S 

5" 

— 

— 

.« 

-*! 

-^» 

— w 

-* 

ri 

■N 

s^ 

ji 

. 

-s 

"S 

1 

1 

c; 

2 

1 

1 

1 

-7 

■5? 

7' 

7 

1 

1 

I 

1 

. 

7 

tf 

o 

3 

^ 

ig 

s 

5 

3 

s 

5 

5 

5 

a 

s 

5 

3 

• 

S 

_; 

5 

X 

1 

2 

2J 

i 

i 

1 

i 

1 

i 

1 

% 
« 

1 

r^ 

5 

1 

;^ 

^" 

J5 

'  ' 

^" 

'" 

fH 

'  ' 

"■ 

a 

^ 

;^ 

a* 

3 
•-5 

3 

s 

3 

s 

> 

i; 

> 

o 

0) 

c 

s' 

S- 

s 

<£. 

D 

J3 

g 

ftr 

S 

1 

tf. 

? 

1 

3 

3 

7. 

H 

•< 

as 

1 

= 
<£ 

c 

a 

1 

39 

3! 

J 

"a 

i 

"a 

99 

1 

i 

-5 

1 
1 

c 
a 

.1 

"a 

1 

1 

•c 

c 

s 

o 

e 

1 

.i 

'5 
r 

1 

1 

.£ 

i 

1 

O 

a 

^ 

4 

^ 

a 

X* 

•/.' 

X 

? 

■^ 

(S 

<S 

4 

1 

j( 

ts 

-O 

•3 

■2 

^ 

c: 

^ 

3 

a 

■o 

•o 

a 

1. 

5 

i 

■£ 

3 

4 

* 

2 

3 

3 

i 

e 
-«) 

00 

3 

,£ 

»- 

3 

3 

C 

c 

o 

eo 

1* 

> 

> 
o 
c 

» 

s 

3 

E 

.2 

B 

HI 

i; 
^ 
^ 

X 

1 

X 

I 

u 

a 

•* 

,_, 

00 

cc 

t- 

t~ 

< 

ft 

^^ 

•-1 

ME. 

6 

OO 

fii 

P>; 

a: 

q:: 

-/: 

a 

aj 

i-s 

PS 

s 

d 

CQ 

ph 

a 

ts 

^3       _ 

< 

eo 

S 

i-» 

C 

S 

•-s 

1-3 

<! 

fa 

s 

>j 

K 

M 

ii£ 

•< 

•"I" 

U9 

« 

t- 

00 

» 

o 

•-N 

?» 

« 

•♦ 

o 

te 

t- 

S 

" 

""^ 

^ 

^" 

^* 

DISEASES   OF    THE    MAJOR    AHTICULATIOXS. 


1223 


after  tlie  operation  tlic  patient  tore  off  the  bandage  may  ai-eijiint  for  it,  as 
suppuration  almost  inHU('<liateh-  followed. 

Case  7  was  admitteil  with  tubercular  syuovit'ra  following  a  slight  injurj' ; 
the  joint  pn'^iited  the  eharaeterisHe  .swelling,  there  vva.s  an  ahn'iKv  of  any 
[Miin  even  on  motion,  anil  the  skin  loitkeil  very  white;  the  ease  was  looked 
ujtcin  as  Ivcing  very  impromising.  Excision  was  performed,  and  all  went 
well  for  a  time,  wiien  the  spine  wits  dist-overed  to  1k'  diseased.  The  o]K'ni- 
tion-wnund  closed,  and  he  had  gooti  use  of  his  linih.  Finally  tlic  Iniig's 
became  diseased,  and  he  died  five  years  after  the  operatitHi,  Case  8  was  a 
ehild  four  years  of  age,  with  tubercular  di.sease  of  the  .synovial  membrane 
and  an  al)sees.s  in  the  head  of  tlie  libia,  uot  snrmuuded  by  any  .>«'lerosed 
bone.  The  wound  never  did  well ;  di.si>ase  iu  the  bones  continued ;  after 
some  mouths  brain-.symptonis  develo|K'd,  and  at  post-mortem  examination  a 
tuben-ular  tumor  of  the  .size  of  an  Engli.sh  walnut  wa.s  found  in  the  brain. 
Case  9,  a  ehihl  thrw  years  of  age,  was  admitted  with  tiiln'rcnlar  synoviti.s 
and  osteitis ;  the  parts  about  the  joint  were  gretitly  swollen  from  the  middle 
of  the  thigh  to  the  middle  of  the  leg  ;  the  joint  was  completely  disoi'ganize*!. 
Excision  was  performe<l ;  some  time  later,  as  suppuratiuu  continuc<l,  the 
parts  were  examined  and  a  serjupstrum  in  the  femur  was  found  between  the 
l^mes;  one  month  later  disciisi'  of  the  dorsal  verteitric  was  di.s'ovcrwl,  and 
the  |wtient  died.  Ca.se  10,  a  boy  of  ihirtct^n,  had  tul>ercular  disease  of  the 
synovial  memlinine  of  the  same  character  as  <ia.se  7  ;  excision  was  performed 
after  aljscess  had  formed  ;  the  wound  never  closed,  and  he  died  of  pulmo- 
uan'  tid>crculosis  six  months  after  the  ojwration. 

Cases  7,  8,  9,  and  10  were  unpromising  at  the  time  they  came  under 
observation,  and  perhaj>s  Ixdouged  to  the  class  in  which  amputation  should 
have  Ixxn  performcil ;  in  this  an  ermr  may  have  l)een  made.  The  (juestion 
wliether  infection  of  the  lungs,  brain,  or  vcrtebrtB  was  eaust>d  by  manipu- 
lation during  the  operation  is  difficult  to  answer,  but  the  possibility  of  the 
mviirrenee  of  such  infection  ciuinnt  lie  lost  sight  of. 

Of  the  drath  from  heart-failure  I  can  otter  no  explanation.  The  child 
was  in  good  condition, — the  excision  was  jierformed  to  correct  a  maljKJsi- 
tion, — but  little  blo(Kl  was  lost,  and  the  ii|Teration  was  not  a  long  one. 
Early  in  the  operntiou  the  heart  aeffnl  IkuHv,  aud,  notwith.standing  the  free 
use  of  hyiKHlermies  of  digitalis  and  whiskey,  it  never  ri'gaineil  its  fore«>, 
and  the  jiatient  died  twenty-four  hours  later  from  heart-failure.  Sho<'k 
alone  did  not  seem  to  Ik-  the  csiuse. 

Quite  a  numlK'r  of  np-nitors  sjH-ak  of  bending  of  the  limb  at  the  jMjint 
of  section  some  time  after  the  jiatient  was  g<iing  about.  Harwell '  mentions 
the  ca.s'  of  a  Imy  fourteen  years  old  in  whom  the  union  wa.s  not  Dony. 
Brj'ant'  rejMirts  the  case  ol'  a  ehild  six  years  of  age  on  whom  three  yeai"s 
previous  an  excision  hiul  been  performed  ;  the  tibia  had  Iwcome  bent  to  an 


'  Dispusps  of  the  Joint",  5th  c<J.,  p.  5C2. 

•  Brili^^l  .Mt-difiil  Jimniiil,  1884,  vol.  i.  p.  1046. 
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But  the  action 
the  amount  of 


been  devised  which,  it  is  said,  will  correct  this  deformity.    They 
ally  constructed  with  a  gutt<'r  pxtcuding  up  the  thigh  and  dow 
with  a  hiuge  ojuxtsite  the  juint,  and  worked  with  a  screw. 
of  these  devices  is  ratlier  to  increase  than  to  diminish 
deformity. 

Of  (xiurse  the  patient  should  be  kept  in  the  best  possible  condition  as  to 
his  general  health  :  plenty  of  fofxl,  fresh  air,  and  sunshine  are  to  be  desired. 
The  management  of  tubc^rcular  and  that  of  non-tubercular  osteitis  an? 
the  same.  The  treatment  in  ttie  first  stage  is  that  of  tisteitis,  and  there  must 
be  aljsolute  rest  of  the  jmrts.  As  said  before,  tubercular  osteitis  is  often 
insidiotis  in  its  beginning ;  tlie  lack  of  marked  symptoms  oAen  misleads 
one  as  to  the  true  nature  of  the  complaint,  and  in  many  cases  treatment  i» 
not  begun  until  tlie  discjisc  has  made  considerable  advance.  A  historj-  of* 
occasional  pain  and  lameness,  of  pain  after  exercise,  or  of  stiffness  in  the 
morning  should  always  excite  suspicion  as  to  the  existence  of  an  articulatj 
osteitis.  In  a  eliild  of  tubercular  antcccilcnts  any  injury  to  the  knee-joiai 
should  not  be  looked  upon  as  a  slight  affair  and  of  little  importance,  but 
longer  rest  and  greater  proteetrou  to  the  joint  siiould  be  insistwl  u[)<in  than 
in  a  child  of  prfeetly  jiealthy  parentage.  For  tubercular  osteitis  there  is 
no  better  or  safer  treatment  than  rest  in  bed  with  the  joint  in  a  good  posi- 
tion and  a  posterior  splint  ajtplied.  The  child  may  be  taken  out  of  floors 
daily  in  a  carriage,  and  thus  have  the  advantage  of  air  and  sunshine.  For 
those  in  the  lower  walks  of  life,  wlio  cannot  affonl  the  time  and  care  rt^ 
quired  to  carrj'  out  this  method,  the  best  that  can  be  done  is  to  apply  s 
Thomas  splint  and  a  high  shoe  on  the  sound  limb,  and  allow  the  child  to 
go  about.  Of  course  a  jK)sterior  splint  should  always  Ix;  ap]ilied.  This 
may  consist  of  a  phister-of-Paris  splint  about  the  knee.  To  apply  a  pos- 
terior splint  and  tlien  allow  the  child  to  go  alx)ut,  using  the  limb,  is  do 
treatment  at  all.  If  pain  increases  and  symptoms  of  an  abscess  in  the  bone 
show  themselves,  there  is  no  better  or  safer  plan  than  to  cut  down  njxin  the 
teuder  point,  ap]ily  a  trephine,  and  clean  out  the  abscess-cavity.  We  may 
go  even  further,  and  say,  if  a  diild  has  receive<l  any  injur}'  to  the  articular 
end  of  one  of  the  bones,  and  after  rest  for  weeks  there  still  continneB 
tender  point  over  the  bone,  it  is  gocxl  practice  and  safe  to  trephine  over  this 
point  and  allow  drainage  from  the  bone.  There  is  no  danger  from  this  if 
propnly  jHTliirnied,  and  we  certainly  are  working  in  the  right  direction.  I 
have  seen  good  results  from  this  method  of  treatment. 


m 
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OPERATIOXS   UPON  THE   KNEE-JOINT:    ARTHRECTOMY   AND 

ARTHROTOMY. 

Operations  upon  the  knee  have  gained  much  in  favor  since  the  indio 
tions  and  metluxls  of  opration  have  been  better  understood.     In  ehildrenP 
they  have  been  condcnnicfl  by  some  surgeons  because  of  the  shortening  that 
is  liable  to  occur  from  arrest  of  growth  if  the  epiphysial  cartilages  are  inter- 
fered with.     In  very  young  children  some  operations  are  questionable.    In 
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private  practice  they  are  verj*  seldom  called  for.  Tluit  a  radical  operation 
should  not  be  cf)ndemnc'd  on  accntint  of  the  sluirtciiiiig,  I  am  satisfied  from 
my  own  exjierieutK; ;  that  it  should  always  be  resorted  to  as  soon  as  the 
joint  be«."omes  the  seat  of  an  abscess,  is  bad  surgeiy.  What,  then,  are  tlie 
indications  for  opening  a  kncc-joiiit?  .Supptiratiou,  either  acute  or  chronic, 
demands  an  explorative  oijcration,  be«iusc,  if  unrelieved,  it  will  most  cer- 
tainly, sooner  or  later,  destroy  the  articulation,  and  by  early  interference  a 
recovery  is  generally  obtained  with  more  or  less  useftil  motion.  Chronic 
suppuration  must  be  due  to  one  of  three  causes :  it  is  the  iTsult  either  of 
acute  inflammation,  of  tuln'reular  synovitis,  or  of  a  tulx^rcukr  or  non- 
tubercular  al)siH?s8  of  the  bone  which  has  openetl  into  the  joint.  In  any  of 
these  conditions,  if  we  <:an  n-move  the  cnusp,  a  much  iMittcr  result  can  be 
obtained  by  surgical  interference  than  by  the  e.vpeclant  trentmeut.  In  cases 
of  tubercular  osteitis  where  an  apiarent  cure  has  taken  place,  there  often 
ivmain  caseous  depisits  of  varying  size  which  are  a  constant  source  of 
danger  to  the  joint :  they  may  at  any  time  break  down  and  gain  access  to 
the  joint-cavity.  These  foci  are  often  met  with  io  cases  where  after  an 
ap|>arent  cure  we  are  called  upcm  to  operate  to  correct  a  deformity,  the 
patient  oom])laining  only  of  vague  pains  at  times  in  the  bono.  There  is 
often  also  some  teuderneas  on  pressure  over  certain  points.  Upon  section 
in  such  cases  there  will  be  found  in  the  condyles  of  the  femur  or  head 
of  the  tibia  a  ma-<3  or  massra  of  ca'^eous  deposit  of  varying  size,  which  no 
treatment  other  than  their  removal  would  get  rid  of.  Children  with  these 
deposits  never  have  a  useful  limb ;  they  are  always  liable  to  attacks  of 
pain  ;  and,  if  unrelievctl,  joint-trouble  will  at  some  time  break  out  again. 

In  all  operations  uixm  joints  every  precaution  should  lx»  taken  to  pre- 
vent infection,  not  only  from  any  disease  within  the  articulation,  but  also 
from  without.  The  limb  as  well  as  the  instruments  should  be  washed  and 
disinfected.  There  are  two  ojienitions  for  disease  of  the  knee-joint,  having 
in  view  the  removal  of  diseased  tissue  with  preservation  of  the  limb, — 
arthrectomy  and  arthrotomy. 

Arthrectomy  consists  in  fully  exposing  the  whole  of  the  interior  of 
the  knee-joint,  and  in  cfimpletely  removing  the  disea.se<l  synovial  membrane, 
ligaments,  cartilage,  and  bone,  without  any  formal  removal  of  the  articular 
extremities.  In  fact,  it  is  a  removal  of  all  diseased  structure  of  a  joint, 
and  the  removal  of  diseastil  structure  only.'  It  is  ap])lirablc  to  most  cases 
of  tubercular  synovitis  where  the  bones  are  not  greatly  disease«l ;  it  is  not 
flillowed  by  arrest  of  growth  in  tlie  limb,  Ix-caust?  the  epi])hysial  cartilages 
are  not  interfered  with.  A  movable  artietdation  is  a  possibility,  depending 
upon  the  extent  of  diseaie  in  the  joint,  but  not  a  prolmbility. 

After  rendering  the  limb  bliKMllcss,  either  by  an  Esmarch  Imndage  or 
by  raising  the  limb  for  a  minute  or  so  and  then  applying  a  constricting 
band, — the  latter  being  the  better  and  safer  method, — the  joint  may  be 


>  Wright,  Lancet,  London,  1888,  vol.  ii.  p.  1086. 
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are  stipptiratioii,  iiec-rosis,  mries,  and  heniurrlioge.     A  liiiiitt^tl  neeroeU  is 
s<iiiietinic9  s<?en  for  wliicli  no  cause  can  lie  assigiictl ;  it  dix-s  not  noces^rily 
j<'ojjai\lize  tlic  suct^'ss  oi'  tiie  oiKratiou,  but  delays  tlie  cure.      Heiuorrliugv 
of  a  serious  nature  lias  been  reported  in  some  cases,  from  ulceration  of  tlie 
popliteal  artery  due  to  pix'ssiuv  or  to  a  spicula  of  Ixine.     Gangrene  of  tU" 
limb  Inis  Ixvn   met  with,  fi-om  compression  of  the  artery  due  to  stretehiUs 
of  the  parts  l)ehind  the  joint.     Seoondary  hemorrhage  sometimes  otx-urg.       Wt 

Disease  of  the  boue  alier  excision  is  met  with.     It  may  be  due  to  infe"^ 
tion  at  the  time  of  the  operation,  or  to  improper  dix'ssiiig.      Movement  \p  *^ 
tween  the  fragments  may  cause  trouble;  or  a  tubercular  dejxisit   that  h^^3* 
either  escwiJcd  notice  from  being  situate*!  iK'Vond  the  jxiint  of  seetion,  or  h^^^ 
not  l>een  tiioi-ouglily  scni|K'd  and  disinf(*eted,  may  ii'kinille  the  disease.      I        ' 
much  suppuration  mruis,  it  is  best  to  open  the  wound  and  seareh  for  iCJ^* 
cause.    If  it  is  due  to  tnljercular  foci,  these  may  be  removed  and  the  woun^^' 
clositl  again,  after  wiiich  tlie  t-ase  may  ]>rogn'ss  to  a  favorable  terminatioi^^- 
If  tile  cut  .surfiice  of"  flu-  Ixme  bwomes  diseast'd,  the  parts  may  Ix!  i-c-excis«:d 
but  not  with  nnich  pros|)ect  of  .success,  so  far  a.s  my  e.xperienoe  gocs^  ■ 

Am|>ntation  for  iiiicc-joiut  (Iis(>a.se  is  not  so  often  i)erfbrmed  as  formerly _-i^ 
yet  iji  some  cases  it  is  the  ix'tter  operation.     In  iiises  of  injury  to  the  pop- 
liteal artery,  wiiere  the  bones  are  extensively  diseased,  where  the  lungs  show 
considerable  tubcn'ular  deposit,  where  the  joint  is  enlarged   and  the  skiu 
vei'y  white,  aiu|)Utation  of  the  kntr-joint  may  be  deinaixii'd. 

What  are  tlie  iudimtious  demanding  excision  of  tlie  kneo-joint? 

Ankylosis  in  a  flexetl  pisitiou  «iu  be  coriXH-ted  oidy  by  an  o|)eration, 
either  by  ivmoving  a  wwlge-shapetl  piew  of  l>one,  including  the  ends  of 
the  femur  and  tibia,  or  by  a  suljculaiieous  osteotomy  of  the  femur  or  of  the 
femur  and  tibia,  outvhalf  of  the  deformity  Ixiing  corrceted  by  the  first  sec- 
tion and  the  ivst  by  tlie  second.  This  Iciives  the  jMirtion  iK'twecn  the  two 
points  of  ojK'nition  very  ]»roininent,  liut  this  in  time  is  s<imewhat  decreaswl 
by  moulding  ol"  the  jmrts.  There  is,  however,  danger  that  the  vessels  be> 
hind  the  joint  may  Ik-  compirssed  in  corn-cting  tlie  deformity.  Old  disK»- 
cation  of  the  tibia  backward  can  be  eorrectwl  only  by  excising  the  joint. 

Excision  of  the  knee-joint  for  disease  is  rarely  ealletl  for  among  the 
upjx-r  and  middle  ('lasses,  because  the  disease  is  seldom  allowtxl  to  advance 
to  such  a  stale  that  a  cure  cannot  be  obtained  without  an  operation.  When 
.suppuration  is  profuse  and  long  continued,  or  when  in  a  pitient  of  marked 
tulx>reular  antecedents  the  disease  does  n<it  yiehl  to  proper  treatment,  an 
operation,  even  among  the  better  class,  should  Ix-  |K>rformed.  In  ejLses  wher»^ 
the  joint  has  become  painlessly  enlai-ged  and  the  skin  has  an  abnormal 
whiteness,  excision  is  demande<l  early,  an<l,  if  the  wound  doi>s  not  do  well, 
should  Ix'  followed  by  aiuputaliou.  Where  we  are  satisfied  that  an  alisces* 
n  the  cud  of  one  of  the  Ixmes  lias  opeucnl  into  the  joint,  or  ha.s  ojx'ned  out- 
side of  the  nrticulation,  nothing  but  the  removal  of  the  diseased  bone  will 
stop  the  discliiirge.  Clirouir  sup|)uration  cjills  for  an  exploratory  ofiera- 
tion,  and  if  the  parts  are  (bund  to  be  iu  such  a  state  that  a  cure  by  rest  is 
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to  the  epiphysial  cartilage :  all  small  pits  in  the  cartilage  must  be  gouged 
Mit  In  cases  where  the  tibia  has  become  (li:^lcx'at«l  and  cannot  be  brought 
■nto  position  after  free  tenotomy,  sections  must  be  made  from  the  end  of 
he  femur  and  tibia,  but  for  mechanical  puqxises  only. 

Lifter  all  diseased  tissue  has  been  removed,  the  parts  are  to  be  thoroughly 
lid  out  with  a  mercuric  solution  (one  in  one  thonstmd),  care  being  taken 
h»t  every  crevitv  in  the  joint  is  well  Hushctl.  Alter  removing  the  con- 
tricting  band,  all  bleeding  points  are  to  be  ligated.  Very  hot  water  should 
eus<il  in  these  ciiscs  for  flushing  out,  as  it  [inn'cnfs  oozing.  If  an  Esmarch 
kndage  has  lx;en  cinployttl  there  will  Ix-  cousideraMe  tnjzing,  and  this  should 
EM  before  the  limb  is  finally  put  up.  The  incisions  are  then  to  be  care- 
ffly  brought  together  with  silver  wire  or  catgut.  A  very  important  point 
jbeattendeil  t^»  is  the  dniiuagc  :  this  must  Ix"  ample;  it  is  far  iK'tter  to 
We  too  much  than  too  little.  One  tube  should  lie  brought  through  the 
bplitcal  space,  one  on  each  side  of  the  subcrural  ]>ouch,  and  one  on  each 
ieof  the  latend  incision.  The  use  of  nails  or  jx-gs  is  not  inquired. 
^  The  limb  should  Ix'  jilaccd  upon  a  }Histcrior  splint  and  put  up  in  pbister 
t  Paris.  Iodoform  gauze  is  plaftnl  over  the  line  of  incision,  and  over  this 
I  antisi'ptic  dirssing.  The  dressing  usually  has  to  be  rcnio\'cd  the  day 
Kr  the  openition.  on  account  of  the  gauze  liecoming  tilled  with  bloiKl 
id  .serum,  but  the  iodoform  gauze  need  not  be  disturbed.  After  this,  as  a 
lie,  there  is  no  necessity  for  changing  the  dressing  tor  weeks,  or  until 
B  drainage-tubes  are  reniovetl.  The  best  result  of  an  arthrectomy  is  a 
H  joint,  and  this  should  l>e  the  end  in  view.  A  movable  articulation  is 
nible,  but  there  is  danscr  that  the  disca.'ie  niav  Ik"  rekindled. 

Volkraaun  consider-s  that  there  should  Ix;  a  wrtain  preparation  of  the 
int  befiire  the  oi)eration, — that  all  flexion  should  be  ovenomc  l)y  weight 
H  pulley  where  it  has  existed  and  where  it  is  pr>ssible  to  correct  it, 
,'  aljsces.ses  openfxl  and  freely  sixxmcd,  disinfecttxl,  and  allowwl  to  heal, 
d  all  fungoid  iniu'^si/s  rcnitived  from  sinuse.s.  He  dix's  not  use  the  bUHRl- 
■  methixl,  believing  that  the  condition  of  the  tissue  cannot  be  so  well 
Vgai  of  when  blandu-il,  and  alsn  that  the  l<is.s  of  blwKl  is  greater  after 

illie  of  an  Esman'h  han<lagc  than  witiiout  one. 
The  ultimate  result  of  arthroctcuny  for  tulx-rcuiar  disease  of  the  knee- 
Xt  is  to  a  certain  extent  in  duubt,  as  the  ojH'ration  has  not  l)ecn  in  prac- 
long  enough  to  form  a  basis   for  statistics.      Out  of  fifty-five  cases 
rty-nine  were  reported  as  cured,  and  the  remainder  as  well  at  the  date  of 

flast  report.  In  five  cases  a  suliscijucnt  excision  had  to  Ix'  [xM'fornicd, 
in  one  other  cjtso  it  would  Ix*  ncccsi*!uy.  Of  the  five  jmticnts  mi  wimni 
ojx'ration  of  excision  was  perfornuil,  thrw  subBe(|ucntly  had  the  limb 
iputated  and  recovered.  B*'siiles  these,  in  three  other  cases  amputation 
s  I>erformed,  four  jiatients  dic<l, — three  from  tuberculosis,  one  in  convul- 
iQS, — and  three  cases  were  incumi)lcte. 

I  According  to  Wright  (op.  ciL),  in  those  that  do  well  the  common  factors 
to  to  be  (1)  al)seuce  or  small  amount  <jf  8up|)uration,  (2)  superficial  or  at 
Vol.  III. 
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washings  be  made  with  Thierscli's  fluid  (salicylic  acid  two  parts,  bor 
acid  twelve,  hot  water  one  thousand),  and  the  final  flushing  done  with  ear-1 
bolio-acid  sohitiou,  Ixxause  the  latter  hanlens  the  fibrin  and  renders  it  diffi- 
cult for  it  to  pass  through  the  caiiula.     After  the  operation  is  completed  the 
eanula  is  witlulrawn,  mid  tlic  incision  covered  with  iodoform  gauze,  and  over  j 
this  a  dry  subliiuute  dressing  ;  finally  Imudages  and  a  posterior  splint  arei 
applied.     The  patient  should  be  kept  in  bed  for  ten  days,  when  the  dresa-l 
lugs  are  removed  and  tiie  patient  is  allowetl  to  move  the  joint  in  bed,  and 
within  a  few  days  to  get  up. 

1  have  used  this  inctliod  in  three  cases,  and  have  every  reason  to  be  per- 
fectly satisfied  with  the  result.  There  is,  as  a  nde,  no  pain  af^er  the  opera- 
tion, nor  arc  there  any  ill  effects.  Cart;  must  be  taken  that  the  limb  is  not 
kept  quiet  too  long,  Icat  the  thickeuiug  of  the  synovial  sac  be  so  great  as 
to  limit  motion. 

In  ease  the  first  ojx'ratiou  does  not  accomplish  the  purpose,  a  second  or' 
a  third  may  be  done. 


NON-TUBERCULAR    DISEASE   OF  JOINTS. 

Under  the  titles  of  epiphysitis,  osteitis  of  growing  bones  (Macnamara), 
epiphysial  necrosis  (W.  M.  Baker),  ue<.'rosi8  of  the  extremity  of  the  diaphy- 
869  and  epiphyses  of  growing  hnw  (Eve '),  has  been  described  an  acute,  sub- 
acute, or  chronic  non-tulxTcular  inflammation  of  the  articular  ends  of  the  long 
bones,  oflen  going  on  to  tlie  formation  of  an  abscess  and  sequestrum  and  in 
many  cases  causing  inflammation  and  destruction  of  the  neighboring  articu- 
lation. There  is  no  question  tliat  there  is  an  epi]>hy9itis  of  tubercular  ori- 
gin,— in  fact,  many  cases  of  strumous  disease  of  the  Iwnes  entering  into  the 
formation  of  joints  begin  in  or  about  the  epiphyses, — but  the  class  of 
now  referred  to  do  not  Ixloiig  to  this  category.  The  subject  is  one  of  im- 
portance, and  a  clear  understanding  of  its  pathology,  symptoms,  and  clin- 
ical history  will  throw  light  u[K>n  many  cases  of  joint-affection.  Perhaps 
the  term  osteitis  of  growing  Ixmes  is  the  more  correct,  because  the  epiphyses 
are  not  in  all  cases  the  real  scat  of  disease,  the  trouble  l)eing  sometimes  en-^_ 
tirely  on  the  iliapliysial  side  of  the  epiphysial  disk.  But  in  the  vast  raajoritjT^H 
of  cases  tlie  e|iii)hyses  are  either  primarily  or  secondarily  involved ;  the 
symptoms  and  influent*  ujion  the  integrity  of  the  neighboring  joint  are 
almost  identical  whether  the  disease  liegins  on  the  one  side  or  the  other  of 
tlie  cartilage  existing  between  these  t>vo  portions  of  the  bone.  The  term  epi- 
physitis will  he  used,  m«ming  thereby  disease  of  the  bone  in  the  neighlxip- 
hood  of  the  cpipiiysiai  disks.  Although  epiphysitis  is  strictly  an  affection 
of  the  bones,  yet  tlie  situation  of  the  point  of  the  disease  is  in  such  cL 
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proximity  to  tlie  joint  that  the  articulation  is  readily  affected  ;  and  this  fact 
gives  to  the  Btiidy  of  osteitis  in  the  ends  of  bones  an  importance  equal  to 
tliat  of  primary  disease  of  the  joint  itself. 

Epiphysitis  is  a  disease  of  childhood.  The  peculiar  construction  of  tfie 
articnliir  ends  of  the  bone,  the  active  nutritive  processes  gtting  on  in  tlicse 
parts,  and  their  low  resisting  power  prcdisjxise  the  jxirts  to  inHaniniation 
and  necrotic  changes.  "  The  medulla  tilling  the  arc^ila  of  the  spongy  tissue 
is  tlie  real  seat  of  the  inflammation  ;  iu  it  we  have  increased  vastnilarization 
with  exudation.  In  tliis  condition  the  parts  may  remain  for  some  time. 
In  many  instances  pus  is  early  formed  in  tlic  vaa-ular  m(T<lullary  tissue  j 
the  traljoculie,  which  at  first  maintain  their  structure,  not  infretpiently  ne- 
crose. A  line  of  demarciitiun  is  fornu'^l  Ix'twwn  the  dead  and  the  living 
portions.'"  In  otJier  woixls,  we  have  a  liK"al  osteo-juyclitis.  If  the  pro<'CS8 
>»oes  on,  a  time  comes  when  the  circulation  will  Ijc  cut  off  from  a  portion  of 
tile  hone  in  the  centre  of  tlie  iiiflanintatorv  area,  and  its  lucal  death  will 
take  place,  to  an  extent  depending  upon  the  anmuut  of  disease ;  and  thus 
we  have  at  times  a  s«|uestnim  enclosed  in  a  tuvity,  with  pus  Ix'tween  it  and 
the  living  bone.  The  tendency  ol"  these  Ixnie-abscesses  is  in  time  to  make  a 
way  for  thejnsclves  through  the  bone  and  disi/harge,  the  amount  of  local 
trouble  deix'ndiug  upon  the  acuteness,  situation,  aud  duration  of  the  disease. 
If  tliey  are  very  acute,  they  soon  involve  more  of  the  ossrous  tissue,  break 
through  the  limiting  exudation,  and  make  their  way  rapidly  to  the  sur- 
face in  the  dire<'tion  of  lea.st  resistance,  ofien  involving  the  soil:  parts;  if,  on 
the  other  hand,  tliey  are  more  chronic  in  tlieir  course,  the  l)one  will  be 
slowly  thickened  and  condensed,  and  it  may  take  years  for  the  abecess  to 
reach  the  surface. 

Between  these  two  types  there  ia  every  shade  of  variation.  The  joint  is 
involved  only  secondarily.  In  very  ac\ite  cases  it  may  be  almost  im|x>8- 
sible  to  separate  the  Ixme-  from  the  joint-trt)uble,  while  in  more  ehmnic 
cases  the  articulation  is  affected  only  after  some  time  or  not  at  all.  The 
disease  may  attack  the  epiphyses  alone,  or  the  articular  end  of  the  diaphyses, 
or  both  may  be  in  vol  veil. 

The  origin  of  these  cases  is  often  an  injury  near  a  joint,  as  a  sprain  or  a 
blow.  The  patient  within  a  day  or  so  comj)lains  of  acute  pain  and  tender- 
ness over  the  Imne  nrar  the  articulation,  or  the  symptoms  may  come  on 
suddenly  ailcr  the  patient  has  been  cxjkiswI  to  wet  or  cold.  There  is  often 
swelling  about  the  joint,  at  times  extending  up  or  down  the  limb  lieyond  the 
scat  of  injury.  SiMin  the  joint  Ixvomes  distended,  and,  if  relief  is  not  at 
once  atfonkil,  the  articulation  is  destroyed.  .Simetinies  the  case  does  not 
pursue  so  rapid  a  course,  the  pain  and  tenderness  upon  pressure  are  mucli 
slower  iu  sluiwing  thems<'lves,  aud  the  swelling  nf  the  joint  does  not  aj>- 
pear  until  much  later,  or  the  joint  may  not  become  directly  affected,  as  in 
the  following  t«scs. 
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OitK  I. — A  boy  eijjht  yeun  of  iijjc  vrus  Hdmitti'il  into  St.  Mary's  Unspilnl,  fj'mng  the 
following  history.  Six  weeks  before  crjiniag  miJer  obsurvulion  he  woj  run  over  by  >  tnrt,  , 
t)i«  upper  end  of  the  tibiti,  ncur  the  tubeivle,  being  bruised.  Tn  b  few  days  be  began  to 
have  ponsiderablo  ileep-sealed  )jHin  in  the  head  of  the  tibia,  the  joint  biTatne  swollrn,  nnd 
&n:illy  iin  oiioiiing  formed  on  the  antcriiir  tt^iwot  of  the  Ume  just  below  the  tulicrele  of  ibf 
liblu,  from  which,  at  the  time  of  udmiRsion,  there  wiu  u  di«.-har(i;e  of  pus.  Th«n>  w«s  (wn  » 
KDiull  sinuii  just  below  the  point  of  iittaehiuent  of  the  liy;iimeutum  piitellit',  thn>ugb  which 
necrosed  bone  could  be  detected.  The  upper  piirt  of  the  tibia  wiu  considerably  euliirged. 
The  |>utienl  wil*  etheriw.-d,  and  the  L'pper  portion  of  the  tibia  was  found  to  be  converted 
into  a  larjj;e  cavity  conluinini;  nmny  »e(]ue-itra.  The  cnvily  was  bounded  above  by  th« 
epiphysial  cartilage  and  lined  with  sclenised  bone.  In  this  case  the  proce=»  has  U-en  »low, 
and,  although  thei'e  hud  been  etfasiou  \nU>  the  joint,  the  absce^  did  not  comniutticatv  with 
the  articulation,  being  limited  above  by  the  epiphysial  cartilage,  and  the  joint  wiw  only 
alfect<Hi  by  contiguity  of  tissue. 

Case  II. — A  girl  w^ven  years  of  age  came  under  my  care  in  1881,  with  thr  following 
histfirj'.  From  some  unascertained  cause,  three  years  previoUi<  she  exjierienceil  great  y»\a 
at  the  lower  end  of  the  femur,  with  marked  constitutional  disturbance.  Later  the  joint 
beeiimo  inflamed,  and  an  ab.«cess  ojx-ned  just  above  and  to  one  side  of  the  patollu.  After 
discharging  tor  some  time,  the  swelling  of  the  joint  disapjK'nrod,  but  there  has  always  bern 
some  .tlight  discharge  iVom  the  sinus.  No  further  history  could  be  obtained.  The  tibi« 
was  found  dislocnted  backward  ufKin  the  condyles  flexed  to  a  right  angle.  The  lower  por- 
tion of  the  femur  was  much  enlarged.  AVith  the  patient  under  ether  the  «iDU«  whs  found 
to  connect  with  the  knee-joint.  An  opening  was  then  made  into  the  articulation  ;  the  ear- 
tilagex  were  comparatively  healthy  except  at  a  [mint  between  the  condyb-s  near  their  j»«- 
lorior  surface,  there  was  ex]H>sed  bone,  and  in  this  was  n  sinus  extending  up  the  shaft  of 
the  femur.  The  soft  parts  were  then  detncbc<l  from  the  anterior  aspect  of  the  bone,  and  it* 
anterior  surface  chiselled  out  so  as  to  expose  the  sinus.  In  this  way  it  was  laid  o|>cn  alnKxl 
to  the  joint.  A  se<|uestrum  was  found  in  a  cavity  about  the  size  of  a  ha/el-nut,  looie,  mid 
consisting  of  cancellous  bony  tissue.  The  sequestrum  was  just  above  the  epi|ihysial  cartilage. 
The  following  evidently  was  the  pathology  of  the  ease.  From  some  cause  therr  had  hem 
a  local  osteitis  just  altove  the  epiphysial  disk  ;  this  bad  caused  a  necrosis  of  a  small  portion 
of  the  cancellous  tissue ;  Inter  an  abscess  had  formi'd  which  tinally  had  opened  into  th« 
knee-joint,  causing  suppurative  inflammation  ;  the  absce^  then  p<Tfonited  the  capsule  and 
made  an  opening  near  the  patella  where  the  sinus  was  found.  The  abscess  in  die  Inine 
<«u,«ed  it  lo  become  inflamed  and  enlarged.  In  other  worrls,  them  had  bi-en  nn  acute  epi- 
physitis, followed  by  inflammatory  enlargement  of  the  end  of  the  femur. 

Gnjir  III. — Recently  there  has  l>een  under  niy  car<>  a  child  four  yeans  of  age  who,  follow- 
ing measles,  had  disease  in  the  epiphyses  of  With  femur-  and  wrist-joints,  with  necrosis.  The 
lower  portion  of  the  left  femur  was  considerably  enlarged  ;  there  was  a  sinus  discharging 
considerable  pus  6ituate<l  just  within  and  under  the  bic<^p«.  On  cutting  down  up«in  the 
bone  from  the  lateral  os^wt  of  the  thigh,  an  opening  was  found  at  the  epiphysial  line  Urga 
enough  lo  admit  the  flnger,  and  leading  into  a  cavity  which  represented  the  entirv  epiphysis, 
there  Ix-ing  only  a  thin  shell  of  iHine  separating  it  fi-om  the  joint.  Within  this  cavity  there 
was  found  a  sequestnim  of  the  sIkc  of  an  English  walnut,  representing  in  *hape  the  lx>ny 
pirtion  of  the  epiphysis.  There  had  been  un  acute  epiphysitis  at  the  lower  end  of  th« 
femur,  with  the  death  of  a  small  |K>rlion  of  the  concellous  Kiny  tissue.  The  accompany- 
ing abscess  had  made  its  way  into  the  knee-joint,  causing  a  purulent  synovitis.  The  simu 
would  not  have  closed  until  the  sequestrum  bad  been  removed. 

Case  IV. — A  child  two  years  old  wils  admitted  into  St.  Mary's  Hospital  for  chlldTVi) 
during  the  lost  year,  with  the  history  of  nn  acute  swelling  on  the  anterior  aspect  of  the 
thigh  and  about  the  hip-joint  She  had  complained  of  no  pain  and  had  no  lonicnrss  until 
four  weeks  before  admission,  when  she  was  seized  with  acute  )>ain  al»)Ut  the  hip,  aoi-oin- 
panied  bv  inability  to  use  the  limb.  On  admission  the  upi>er  part  of  the  thigh  was  much 
swollen  and  the  triK-hanter  was  alwive  Nebit^n's  line.  The  abscess  on  the  anterior  a<|ie<'t 
of  the  thigh  was  opened  ;  it  could  not  l>e  found  that  it  communicated  with  the  articulation. 
The  hip-joint  was  then  ex}Hised  ;  the  capsule  was  full  of  pus,  and  the  epiphysis  was  found 
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^^^^Md  Uiu  juiiit-cnvity ;  il  wa»  nut  diacaaed,  Mnd  appvan-d  of  n  «uiiH>th  di^tk  uf  bnni? ;  the 
^^BRrdid  uot  show  niU''li  di^iuH'. 

^B      Epiphysitis  may  follow  a  nuicli  more  a<'uto  oourso.     Ma<imniara '  re- 

^PpcjrtA  the  cnso  of  a  lK>y  nine  year.-*  of  age  who  hail,  a  I'ortniglit  l><'ti>rc  e<>niing 
under  observation,  recvivod  a  severe  blow  over  the  region  of  the  great  tro- 
chanter;  he  snfferwl  severe  pain  at  tlie  time  of  tho  injury,  es|x^>ially  when 
he  attcmpte<l  to  move  the  limb;  the  jiain  wa.-<,  iiowever,  less  the  next  day. 

PpDn  the  night  of  the  tenth  day  atlcr  the  accident,  while  in  bed,  he  was  sud- 
denly seized  with  violent  pain  in  the  injuro<l  hip,  and  three  days  later  was 
brought  to  the  hospital.  His  teiniK-rature  was  l(y.i°  an<l  105°  F. ;  his  left 
thigh  was  slightly  flexwl  ami  uUbicted  ;  any  attempt  to  move  the  limb  caused 
violent  pain  in  the  joint,  as  also  did  the  slightest  pnssiire  appliwl  dire<'tly 
over  the  head  of  the  fi-mur.  The  [wtieiit's  thigh  was  not  swollen.  During 
the  night  the  l>oy  was  delirious.    ( )n  the  second  day  after  admission  the  joint 

H^iras  laid  ojien,  sfi  as  t<i  aft'ortl  efficient  drainage.  On  pif^sing  the  finger  into 
tibe  joint  "the  ii('<'k  uf  the  femur  at  its  lower  |mrt  was  f>inid  se|mrat(xl  from 
the  epiphy.sial  t-artilagc,  ;*<)  that  there  was  a  fiw  oju-niug  through  wiiieh  pus 

Bill  the  canctfUous  tissues  could  (<s<'ajK'  outward.  The  [latient's  temperature 
fell  during  the  evening.  He  was  rlts<'!iarge<l  at  the  end  of  the  fit\h  week, 
able  to  walk  aixnit  without  the  slightest  inc-ouvenienw,  the  m<ive»Jouts  of 
the  hip-joint  being  perfect," 

»  Another  class  of  acute  cases  follow  ji  diftertMit  course.  The  pus  may 
pet  under  the  |x»riosteum,  and  stri|i  it  from  the  bone  to  a  greater  or  less 
distance;  and  finally  it  may  jxTfonite  that  membrane  and  form  deep-seated 
absfx's.si's  in  the  soft  |iarts,  a  consitloralilc  distance  from  the  point  of  di.s- 
fjise.  In  thi-se  cases  the  iintritinn  of  the  Imues  do<^s  not  suffer  much  at  first, 
and  if  prompt  relief  is  att'onli-*!  tlie  parts  rtvover. 

In  a  third  variety  of  csises — namely,  those  which  follow  a  chronic 
ooone — it  may  1h'  mouths  or  even  years  ln'fon^  tlie  abscess  in  the  bone  dis- 
charges, or  the  |>us  may  never  lie  able  to  rwicii  the  surface,  on  account  of 
the  inllammator)'  hyiM'rtn)phied  processes  that  it  has  caused  in  the  bone. 
These  are  the  cas<s  of  aljso'ss  of  the  bone  described  bv  Rnxlie.  Some  of 
the  cases  he  rej)orts  l>cgjui  as  an  epiphysitis  during  cbildlioiKl.  The  latter 
form  of  bone-discjisi'  often  liegins  in  or  near  the  c]iiphysial  {•artilage,  usually 
from  an  injur)-.  The  symptoms  may  lie  at  first  acute,  witli  mucli  pain  ; 
there  may  l>e  a  bruising  of  the  bime  or  an  extravasation  of  bliiixl,  followed 
by  inflammation,  then  death  of  a  small  piece  of  hone ;  the  more  urgent 
symptoms  may  then  disii|)prar,  but  the  foreign  l>ody  cau.ses  a  .subacute  or 
chronic  inflammation  of  the  bone,  followed  by  hy]>ertrophy.  The  after- 
history  of  these  ixiiie-abscesses,  so  far  as  the  joint  is  concerned,  varies 
acoortling  as  the  pus  works  its  way  towards  the  articulation  or  the  inflam- 
mation of  the  bone  extends  to  the  joint ;  and  thus  a  very  troublesome  and 
relx'llious  joint-affwtion  is  set  up. 


'  British  Mcdicnl  Jniimnl,  1888,  vol.  ii.  p.  70. 
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The  joint  may  be  affected  in  one  of  two  ways, — namely,  by  the  opening 
of  the  alisoess  into  the  articulation,  or  by  the  extension  of  the  bone-inflam- 
mutiun  to  tlie  joint  i>y  eoutigiiity  of  tissue.  In  the  former  ela^  the  articu- 
lation may  be  suddenly  inflamed  by  the  bursting  of  the  abscess  into  that 
cavity,  thus  setting  up  an  acute  purulent  synovitis ;  or  there  may  be  from 
time  to  time  attaoics  of  synovitis  of  a  subacute  character  following  an  injury 
or  excessive  exercise,  recovered  from  by  rest  for  a  few  days,  only  to  be  suc- 
ceeded by  another  attack  and  this  again  by  another.  These  attacks  leave  the 
articulation  less  and  Icsj?  able  to  recover,  so  that  in  time  it  i)eeomes  jterma- 
nently  distended.  Subsequently  this  serous  synovitis  may  gradually  assume 
a  jiuruk'iit  character,  so  tliat  vviien  the  abscess  opens  into  it  there  will  be  no 
marked  increase  of  the  symptoms.  If  the  joint  is  alfecttKl  by  the  extension 
of  the  bone-iufliunination,  it  may  gradually  become  .swollen,  but  not  8o 
markedly  as  in  the  ease  of  serous  synovitis ;  it  is  tender  and  painful ;  grad- 
ually it  Ix-comes  fle.xetl  and  stiff.  On  oix-ning  .such  a  joint,  the  articular 
surfaces  are  often  found  bound  togetlier  by  adhesions;  there  may  be  a  slight 
increase  of  synovia,  but  the  inflanimation  is  chiefly  of  an  adhesive  variety, 
and  recovery  with  any  useful  nintiou  is  very  seldom  seen.  These  are  the 
cases  of  chronic  iuHanicd  joiuts  which  go  on  to  ankylosis,  either  fibrous  or 
bony,  with  dislocation  of  the  tibia  backwaitl  upon  the  condyles  of  the 
femur. 

The  .iffcH'tion  may  begiu  (1)  just  beneath  the  articular  cartilsjge,  (2)  in 
the  ueigliborliLKxl  of  tiie  ossifying  centre  of  the  epiphysis,  (3)  in  the  line 
of  the  junction  of  tlie  epipiiysis  to  the  shaft,  or  (4)  in  the  shaft  near  the 
epiphysial  disk.  Tlie  nearer  the  joint  the  affected  tissue  is  situated,  the 
sooner  will  it  Iwconie  involved. 

Symptoms. — Tiie  .symi)toms  of  acute  epiphysitis  are  marked,  but  they 
vary  sfHucwhat,  dej^udiiig  upon  the  situation  of  the  jx>rtion  of  the  bone 
involved.  If  it  is  near  the  cpiphy.sial  di.sk, — that  is,  some  distance  from 
the  joint-surface, — the  joint  will  not  be  affected  so  early  as  when  near  the 
articular  cartilage.  The  disease  commences  with  intense  pain  and  tender- 
ness over  the  articular  end  of  a  long  bone ;  sometimes  this  tenderness  is 
confined  to  or  is  more  marked  in  one  8|x)t.  The  soft  parts  are  eoon  swollen 
in  superfcial  joints,  and  the  articulation  itself  is  often  enlarged  and  the  limb 
flexed.  There  is  a  di.stinct  increjw  of  liesit  over  the  parts,  aud  constitutional 
symptoms  are  marked.  Pain  is  greatly  increased  by  pressure  over  the  Ixjne 
or  by  any  attempt  at  motion.  Sometimes  it  is  imix»sil)le  to  se{)arate  thi? 
bone-  from  the  joint-symptoms,  so  rapid  is  the  c<:)urse  of  the  disease.  In 
those  cases  in  which  the  point  of  the  disea.se  is  withiu  the  articular  cavity, 
it  may  be  imjjossible  todi.stinguish  the  disease  from  acute  purulent  nrthritis. 

Pus  is  soon  formeil,  and  in  bad  cases  the  inflammation  rapiilly  involves 
all  tissues, — the  lK)ne,  the  }>eriosteum,  the  synovial  membrane,  and  the  soft 
jMirts.  The  ei>i|)hyses  may  become  separated  from  their  attachment  to  the 
shaft.  In  a  few  cases  pus  finds  its  way  between  the  periosteum  and  the 
bone,  and  may  separate  them  for  a  considerable  distanc-e  from  the  point  of 
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H||pe^  In  these  cases  the  limb  is  more 
nar3,  brawny  feel,  resemhliiig  the  c^jnditioii  fuiind  in  acute  i)stei»-myi'litis ; 
later  the  matter  perforates  the  {x-riosti'iini  and  forms  abs^x-sses  among  the 
muscles.  Again,  in  cases  not  quite  so  acute  the  pus  may  jK-rforate  lite  iwne 
either  outward  or  into  the  joint ;  in  the  former  event  it  will  burrow  among 
the  muscles  or  remain  within  the  periosteum.  If  it  pains  access  to  the  joint, 
acute  suppurative  inflammation  is  at  once  set  up,  and  the  syniiitoras  are 
those  of  intense  purulent  synovitis.  The  younger  the  child  tlie  earlier 
does  the  articulation  become  involved.  Witii  acute  epipliysitis  tlie  consti- 
tutional symptoms  are  markwl,  tlie  tcmjx-rature  is  liigii,  delirium  is  often 
present,  and  the  child  may  die  from  pya-mia  or  septicajmia  unless  pn>mpt 
relief  in  aflonhnl.  Sf)metirae8  the  parts  beyond  the  joint  are  greatly  swollen, 
bard,  and  oedematous. 

The  symptoms  attending  subacute  epiphysitis  are  not  so  marke<l,  and  in 
its  earlier  stage  the  disease  may  consist  only  of  some  pain  or  aching  about 
the  end  of  the  bone ;  there  may  be  some  tenderness  on  firm  prt'ssurc,  as 
in  those  cases  where  the  point  of  disease  is  near  the  surface  of  the  bone. 
There  is  but  slight  if  any  increase  of  heat  on  the  surface.  The  pain 
is  apt  to  l)e  worse  at  night.  As  the  abscess  approaclies  the  surface  the 
periosteum  is  swollen,  giving  the  impression  that  the  bone  is  enlarged ; 
later  bone-enlargement  may  actually  occur.  Tliere  are  vague  ijains  at  in- 
terval.*, and  some  limping  in  walking;  pain  often  follows  use  of  tlie  limb, 
so  that  the  ]Kitient  is  disinclined  to  move  about.  After  rest  the  dirt4X)nir(irt 
will  often  diminish,  only  to  recur  again  upon  use  of  the  limb.  As  the  dis- 
ease advances  there  is  enlurgeinent  of  the  bone,  with  increase<l  tenderness  on 
pressure  and  more  pain  on  motion.  Tlie  joint  gradually  becomes  fixwl,  and 
finally  the  al)sces8  perforates  the  bone  and  fluctuation  can  be  detected  and 
it  discharge  through  the  skiu.  If  one  of  these  sinuses  is  examinwl  with 
a  prolie,  dead  bone  can  often  be  detected  in  the  end  of  the  Iwne.  The 
cavity  left  by  the  discharge  of  the  absc-ess  varies  in  size :  it  may  involve 
the  whole  articnlar  end  of  the  bone,  or  it  may  Iw  eonfiued  to  a  jM)rtion  of 
it.  With  thest^  symptoms  the  neighboring  joint  is  frequently  at!e<-tcd :  it 
will  be  swollen,  tender,  and  hot.  If  tlie  course  of  the  al»scess  is  towards 
the  joint,  the  history  is  different :  the  attacks  of  synovitis  are  more  frequent, 
market!,  and  [versistent,  until  finally  the  aljscess  enters  the  joint,  f)ften 
through  a  very  small  oiwning;  or  the  abscess  may  suddenly  burst  into  the 
joint,  and  purulent  synovitis  be  set  up  without  any  previous  synovial 
effusion. 

The  symptoms  of  chronic  epiphysitis  are  very  indistinct,  and  are  oilen 
overhxjked.  The  pain  is  not  marked,  and  is  variable:  it  may  be  attributed 
to  rheumatism.  Gradually  after  months  the  end  of  the  lione  will  lK>come 
enlarged,  and  this  increase  in  size  may  extend  up  to  the  shaft.  There  will 
be  times  when  the  child  will  complain  of  pain  and  walk  with  some  limp; 
but  the  j>ain  is  not  intense,  nor  is  there  much  difficulty  in  walking;  the 
{Mjin  is  more  frequently  present  at  uight.  These  symptoms  may  last  for 
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and  a  resultant  pori-synovial  hvjierplasia,  or  a  later  osteitis  of  a  degenen- 
tive  tvjie,  (Iciuaud  our  attention.  Hereditary  syphilitic  joint-manifestatioiiB 
are  obsiTve*!  more  frcfjucntiy  in  iuiatits  and  cliildron,  and,  accrjrding  to 
SchuUcr,  ap[)ear  as  a  synovitis  with  localized  patches  of  cartilage-necroeis, 
or  as  an  ostco-oiiondritis  along  the  epiphysial  line  with  coincident  {lerioatitis 
and  jxjricliondritis. 

Tlie  minor  articulations  are  attacked  in  one-third  of  the  cases  ohsen'ed.  I 
A  differential  diai^iiosis  between  rickets  and  inherited  syphilis  can  usuallr 
be  made  by  a  liistor)'  of  the  case  and  by  an  examination  of  the  articular  I 
extremities  of  other  bones,  and  esjXK-ially  of  tlie  costo-sternaJ  unions.  A I 
history  of  previous  miscarriages  on  the  part  of  the  mother,  and  of  in&ntil»| 
snuffles  and  syphilides  on  tfie  part  of  the  child,  is  oorrolxjrative  evideoceJ 
of  gypliili.s  inherited  by  the  child  suspected  of  osteo-arthritic  syphilis. 

The  treatment  consists  in  local  inunctions  of  oleate  of  mercury  or  nieiv| 
curial   ointment,  and    the  lonfi-continued   internal  administration  of  auti- 
sypliilitic  remetlics,  combined  with  tonics  and  attention  to  the  hygiene  of 
the  child.  ■ 

Py.E^fIC  JnrxT- Affections. — Pyjemic  joint-affections,  aocording  to 
Barwell,  are  almost  always  multiple,  and  the  smaller  articulations  fre- 
quently partake  in  the  morbid  pnwesses.  After  lasting  for  a  week  or  ten 
days,  the  severity  of  joint-symptoms  is  localized  in  one  or  two  joints,  a« 
rule.  The  disease  is  ushered  in  by  pyrexia,  rigors,  and  increased  systeinia 
disturbance;  not  iufrci]uontly  the  infection  follows  sonic  slight  trail matii^m 
over  the  phalangeal  articulations.  Often  I  have  seen  a  slight  incised  or 
lacerated  wound  over  a  phalangeal  articulation  apjiarcntly  heal,  and  a  few 
days  later  give  evidence  of  pymmic  invasion  of  the  underlying  or  contigu- 
ous joints.  The  destruction  is  rapid,  and,  when  there  is  a  history  of  septia 
wound  followed  by  j(Mut-iufeetion  by  the  pus-microbe  (staphylococcus  and 
streptococcus  pyogenes,  aureus  or  albus),  free  incision,  with  antiseptic  irriga- 
tion, is  the  surest  and  safest  mode  of  relieving  tension  and  saving  the  joint. 
At  the  same  time  the  internal  administration  of  quinine,  iron,  and  whisker 
is  dearly  indicated.  General  supp<irting  medication,  with  lo<'al  disinfectiuo 
and  drafiiage,  constitutes  the  l>est  treatment  with  which  I  am  aocpiaiuted. 

Metastatic  Joint- Affections. — Metastatic  joint-affections  are  oeca- 
eionally  seen  in  children  after  an  attack  of  the  mumps.     There  is  an  i 
crease  of  the  quantity  of  synovia  in  the  capsule.     The  joint  becomc-s  stilf, 
slightly  painful,  and   somewhat   doughy.      Usually,  under   rest,  eqiinlil( 
compression,  or  hot  fomentations,  the  syuovitis  disappears  in  the  course  of( 
a  few  weeks. 


0 
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ACUTE  INFECTIOUS  DISEASES  LIABLE  TO  JOINT-COMPLICATIONS. 

In  regard  to  acute  infectious  diseases,  such  as  scarlet  fever,  mea.«le 
BmalI-]K)x,  whooi)ing-cough,  diphtheria,  typhus  and  typhoid  fe%'er,  cerebr 
spinal  meningitis,  erysipelas,  septiciBmia,  etc.,  liable  to  be  followed  by  joint 
inflammations  from  an  infection  of  the  joint  by  the  specific  microbes  of 
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folly  considered  the  trne  cause  of  the  inflammation  may  not  be  suspected. 
In  these  case*  the  joint  is  often  iiivolvwl. 

Treatment. — The  treatment  of  acute  ej)iphy8itis  must  be  energetic  and 
prompt.  Absolute  rest  must  be  rigidly  enforced  j  the  limb  must  be  thor- 
oughly fixed  by  the  use  of  splints,  so  that  there  shall  be  no  motion  what- 
ever, either  in  the  muscles  or  in  the  joints  alwve  or  below  the  affectetl  ar- 
ticulation. If  there  is  much  swelling,  tficre  must  be  no  hesitation  alwut 
cutting  down  hjkiii  the  bono,  aud,  if  necessary,  applying  a  trephine,  under 
strict  antiseptic  rules.  If  the  joint  is  distended  with  pus, — and  this  ran 
readily  be  ascertained  by  the  use  of  a  hyjKidermic  syringe, — it  should  Ije 
freely  opened,  washed  out  with  mercuric  solution  (one  in  one  thousjvnd),  and 
ample  drainage  afforded.  If  a  diswised  jK>int  is  found  in  the  bone,  it  should 
l>e  freely  scraped  out  with  a  Volkmann's  spoon,  so  that  all  discasc<l  Ixme 
shall  lx>  removed,  aud  then  thoroughly  washed  out  with  an  antiseptic  solu- 
tion, a  drainage-tube  put  in,  the  line  of  incision  brought  together  with  catgut 
sutures,  and  an  adetpiate  antiseptic  dressing  applied.  It  is  well  to  dust  the 
parts  with  iotloform  aud  to  place  a  piece  of  gauze  impregnated  with  the 
same  material  over  the  line  of  the  incision,  and  then  the  dressing  over  all. 
Even  if  no  pus  is  fo\ind,  the  relief  aflforded  by  removing  the  tension  and 
allowing  the  inflauimatory  prcxlucta  to  dmiu  off  is  great.  That  pus  should 
be  evacuated  as  soon  as  formed  is  a  rule  that  applies  with  greater  force  in 
acute  disease  of  the  Iwinc  than  in  the  sntno  condition  affecting  any  other 
tissue.  If  matter  has  burrowed  np  or  down  the  limit  among  the  muscles 
or  has  dissected  off  the  periosteum,  it  should  bo  evacuated  by  cutting  down 
on  the  diseased  point,  the  cavity  disinfectini,  draiiir<l,  aud  dn'ssed  as  other 
wountls.  After  this  operation  the  limb  should  be  fi.xed  again  in  spliuta  aud 
the  dressings  changed  as  soon  as  they  have  become  soiled. 
^  If  the  patient's  condition  does  not  improve,  notwitlistanding  free  drain- 
'  -«ge  and  jxTfect  rest  of  tlic  part,  but,  on  the  e<jntrary,  ground  is  being  lost, 
amputation  must  be  considereil.  In  these  cases,  when  the  epiphysis  has  be- 
come detached  and  is  loose  in  the  joint-cavity,  it  should  be  removed.  In 
all  acute  suppurative  diseases  of  the  joints  and  bones  a  supporting  plan  of 
treatment,  with  the  free  use  of  stimulants,  is  imperatively  csdled  fur. 

Where  pus  does  not  have  free  exit,  there  is  danger  of  pyaemia  and 
septicwmin,  and  the  best  way  to  anticipate  their  advent  is  the  early  evacu- 
ation and  drainage  of  any  and  every  collection  of  matter.  In  those  rases 
in  which  the  disease  is  so  near  the  joint  that  infection  of  the  cavity  takes 
place  at  once,  the  treatment  is  that  of  ptirnlent  synovitis. 

Subacute  and  chronic  epiphysitis  do  not  call  for  as  active  treatment  as 
the  more  acute  forms.  In  the  early  stage,  before  pus  is  formetl,  absolute 
rest  to  the  limb  by  means  of  splints  will  often  prevent  further  advance  of 
the  disease  and  effect  a  cure. 

Fly  blisters,  or  the  Paquelin  cautery  lightly  applied,  may  be  of  nse, 
but  rest  must  be  our  main  reliance.  If  the  pain  continues  and  the  Iwne  is 
tender  over  a  certain  point,  and  especially  if  it  is  enlarged,  pus  has  in  all 


ANKYLOSIS. 
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Ankytxisis  (eiyTtuX^,  "  bent")  is  a  term  used  to  signify  a  more  or  j 
complete  fixation  of  a  joint  as  the  result  of  chronic  pathological  cha 
affecting  its  comiH)ueut  parts.  The  term  hiw,  however,  been  employed  in  i 
very  indefinite  sense,  and  without  regard  either  to  the  character  of 
changes  or  to  tlie  spc<'ial  tigsncs  inipiicated.  Thus,  limite<l  movements  oj 
joints,  the  result  of  coutractured  skin  or  fascia,  shortened  tendons 
muscles,  iudui-ed  voluntarily  or  involuntarily,  have  been  included  und« 
the  one  name.  Some  authorities  riualify  the  term  so  as  to  designate 
spurious  ankylosiii  all  restricted  movements  of  joints  determined  by  chang 
of  tissues  exterior  to  them.  Such  extm-ariiculnr  ctmditions  may  l>e  refer 
to  as  complications,  but  will  not  be  more  particularly  cousidercfl  here. 
ankykisis  proper,  the  fixation  is  divided,  if  not  al)Solute,  and  the  cliong 
are  within  the  joint :  the  disea-se  is  iHtra-artlcular. 

The  joint  or  limb  need  not  Im?  bent,  or  crooked,  as  might  be  implied  by 
the  use  of  the  Clix-ek  woitl.  The  relative  position  of  the  bones  may  varrj 
that  is,  the  joint  may  I>e  fixetl  at  any  angle,  or  the  limb  may  be  straight. 

As  the  fixation  must  be  decided,  the  connecting  tissue  will  be  limitt 
in  length  for  the  union  of  the  respective  bones  to  Ix"  close.     The  finnnc 
of  fixation  will  dujwnd  largely  upon  the  character  of  the  uniting  tissuc,- 
its  histological  advance  from  the  original  granulation-tissue  of  inflammation 
Tlie  terms  fibnjns,  cartilaginous,  and  ossetius  ankylosis  express  this  fwl 
True  bony  union  does  away  with  a  joint,  the  contiguous  bones  being  finnlyl 
connectiHl ;  fibrous  union  occasions  varying  degirvs  of  stiffness.    The  classi-^ 
fication  coinplde  and  incomphie  ankylosis,  adopted  by  some,  was  determimil 
by  the  contrast  prescntc<l  by  osseous  union  with  an  abeolutely  immovablej 
joint  and  fibrous  union  with  appreciable  mobility. 

Under  either  variety,  very  different  conditions  of  the  joint  are  found«j 
The  tendency   of  the  fibrous  form   is  to  l)ecome  osseous.      CartihiginoiM 
ankylosis  is  rarely  met  with,  and  may  be  hwiked  upon  as  a  transitional  stngt 
between  the  fibrous  and  the  osseous.     R.  Volkmann  descrilK'd  this  as  seep 
in  young  subjects  after  subacute  coxitis  wilhout  sn]>puration. 

The  kind  of  ankylosis  is  determined  largely  (1)  by  the  character  of  the 

original  cause,  (2)  by  the  continuance  of  the  morbid  processes  to  the  Icaecr 
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posjtioa  of  the  bone  not  be  understood.  Generally  tlie  sinus  does  not  close, 
but  continuts  to  discharge  more  or  less  pus  for  an  indefinite  time,  or  uutil 
the  necrosetl  epiphysis  is  removiil.  For  a  time  the  limb  cau  be  brought 
down  and  the  shortening  temporarily  obliterated  a.**  long  as  the  extension  is 
kept  up.  But  later  the  parts  will  form  adhesions  to  the  ilium,  the  shorten- 
JQw  cannot  be  overcome,  and  the  limb  Innximcs  flexed  or  addueted  and 
often  rotated  outward,  so  that  the  child  often  Las  to  use  a  crutch  iu  getting 
about. 

If  these  cases  are  seen  early  and  the  joint  is  opened  as  so<jn  as  the  swell- 
ins  becomes  marke«l,  the  disease  may  be  cut  short  aud  a  recovery  with  a 
useful  limb  may  result,  as  in  the  case  of  Macnaraara  mentioned  on  page  1231. 
But  if  not  seen  until  the  joint  bei-omes  disorganized,  free  incision  will  save 
the  child  much  suffering  and  shorten  the  time  of  recovery,  although  it  may 
not  prevent  dislocation.  If  the  epiphysis  is  found  loose,  it  should  be  re- 
moved and  ttie  limb  held  in  position  by  extension,  and,  later,  a  hip  splint 
applied  aud  worn  for  a  year  or  more,  in  order  that  the  remains  of  the  head 
and  neck  may  fr>rm  firm  adliesions  to  the  rim  of  the  acetabulum  aud  thua 
tend  to  prevent  fiiture  displacement 

ACUTB   EPIPHYSITIS   IN   INFANTS. 

Acute  epiphysitis  in  infants  differs  in  some  respects  from  that  occurring 
in  older  children,  not  so  much  pathologically  na  in  the  rapidity  of  its  course, 
the  early  implication  of  the  joint,  the  intensely  purulent  nature  of  the  in- 
Hanimatory  process,  and  its  great  danger  not  only  to  the  integrity  of  the 
limb,  but  also  to  life  itself.  Mr.  T.  Smith,'  under  the  title  of  "Acute 
Arthritis  in  Infants,"  first  described  this  affection,  and  later  Baker'  aud 
Marsh  ^  have  reported  cases. 

It  is  a  disease  of  early  life,  and  its  interest  consists  in  the  liability  of 
its  earlier  symptoms  to  Ik;  overhxiked.  Of  thirty-four  cases  it  was  firet 
noticed  in  one  case  on  the  fourth  day  after  birth,  in  one  on  the  tenth 
day,  one  on  the  twelfth  day,  one  on  the  nineteenth  day,  one  at  three 
weeks,  one  at  four  weeks,  one  at  five  weeks,  one  at  six  weeks,  one  at  seven 
weeks,  two  at  nine  weeks,  one  at  ten  weeks,  one  at  two  months,  one  at  three 
montljs,  one  at  four  months,  one  at  five  months,  six  at  six  months,  two 
at  seven  months,  two  at  eight  months,  one  at  nine  months,  one  at  eleven 
mouths,  two  at  one  year,  and  one  at  thirteen  months.  Of  these,  seventeen  re- 
covered, some  with  yierfi-ct  joints  and  some  with  ctnisidcrabic  shortening  and 
more  or  less  crip]iling  of  the  limb  (one  recovered  after  amputation  at  the 
lower  thirtl  of  the  thigh),  and  sixteen  died, — a  mortality  of  a  little  over  forty- 
five  jxT  cent.  In  only  two  cases  could  any  cause  be  assigned,  and  in  these 
the  joint-affection  came  on  after  an  injury.     It  is  probable,  however,  that 


'  St  Bartholompw's  Hospital  Reports,  1874,  vol.  x.  p.  194. 

*  BritiHh  Medical  Journal,  1883,  vol.  ii.  p.  416. 

*  Diieaiei  of  the  Joinla. 
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traumatism  is  more  frequently  the  cause  of  the  dist-ase  than  statistics  would 
seem  to  prove.  The  tender  age  of  many  of  tlie  patients,  and  the  ease  witU 
•which  any  slight  injury  may  be  overlooked  or  ti)e  i-aiise  of  the  pain  wisia- 
terpretcd,  tend  to  obscure  the  symptoms  of  the  early  stage  of  aitii^ular  in- 
flammation ;  moreover,  it  is  oilen  impossible  to  obtain  a  reliable  liinttiry 
of  these  i-ases.  The  hip  was  primarily  affected  in  eleven  oases,  the  knee  io 
fourteen,  the  shoulder  in  five ;  in  one  case  lx)ti»  hip-joints  were  involved 
when  the  patient  was  first  seen,  in  one  the  hip  and  slioulder,  in  one  the  hip 
and  knee,  and  in  one  case  (a  child  twelve  days  old)  many  of  the  epipbyises 
were  found  iniikrated  with  pus  on  jK«t-niortem  examination.  The  laiisc 
of  deatli  was  eitlicr  exhaustion  or  pyoemia,  and  with  the  latter  two  or  more 
artii'ulationa  were  often  affected. 

The  historj'  of  these  cases  is  cliaracteristic.  After  a  day  or  so  of  fret- 
fuluess  it  will  be  noticed  tliat  tlie  child  does  not  use  one  of  its  iiml>6  and 
that  it  will  cry  upjn  any  movement  of  that  extremity  or  of  the  lx»dy  ;  in 
another  day  or  two  swelling  around  one  of  the  joints  will  be  obser^'ed ; 
this  will  ra|)idly  increase,  and  sooner  or  later,  if  not  relieved,  the  abscess 
will  open  and  di.scharge.  With  this  there  will  always  exist  high  fever  and 
marki-d  constitutional  disturbances. 

The  ctiolngj-  of  tliis  affection  is  not  satisfactorily  known.     Marsh  {op. 
cit)  states  that  it  appears  "  sometimes  to  be  due  to  pyaemia  or  some  other 
form  of  blixKl-jKiisttning,  and  sometimes  to  injury  during  birth  or  to  a  sul)- 
sefjnent  strain  or  wrench."     Owen  e-xpresses  a  similar  opinion.     From  the 
identity  of  the  lesions  found  at  post-mortem  examination  with  those  of 
epiphysitis  in  older  children,  it  is  reasonable  to  attribute  them  to  the  samv. 
I  <}ause, — namely,  in  tlic  viust  majority  of  cases,  traumatism, — and  to  suppos 
I  tliat  the  pyicmia  so  often  seen  is  due  to  infection  from  the  articulation  firafe] 
affw-ti'd.     Epiphysitis  in  infants  is  more  rapid  in  its  course  than  in  older 
children,  from  the  fact  tliat  the  epipliyses  are  more  cartilaginous  and  are 
situated   more  within   the  articular   cavity  than  in   those  whose  develop-' 
ment  is  further  advanced.     The  conditions  found  on  post-mortem  exam- 
ination rcs<'!nble  those  found  in  older  chihlren ;  but  they  all  8h<JW,  accord- 
ing U)  Mr.  Smith,  n  (xinsidcrabhi  and  rapid  loss  of  substance  in  the  articulajg 
end  of  one  of  the  long  bones  entering  into  the  formation  of  the  afl'cctc 
joint.     Sometimes  a  small  al>s(!<«3  is  found  in  the  epiphysis  conuuunicatiiifl 
witli  the  joint  through  a  small  oiiening  ;  in  other  cases  the  whole  epi[ihysi( 
has  been  exiavatod,  Imving  only  a  shell  of  bone  and  a  large  irrrgularl 
oiH'ning  into  the  joint.     If  the  disease  is  further  advancc-d,  the  epiphysis 
may  b*.-  detached  and  the  inflammation  extend  to  the  end  of  the  other  bone 
The  articular  cartilage  may  present  an  almost  normal  apix-arance  cxcep 
over  a  limited  surface,  where  nn  irregular  loss  of  substance  may  l)e  found] 
leading  into  a  cavity  in  the  Irone ;  or  there  may  Ix?  only  a  small  "  pin-hcilc" 
sinus  in  the  cartilage,  through  which  the  contents  of  the  abscess  have  gained 
access  to  the  joint;  while  in  more  severe  cases  the  whole  cartilage  may  be 
destroye<l  nn<l  notliing  remain  but  the  end  of  the  dia|ihysis.     Sometimes  y 
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only  the  ossifying  centre  uf  the  epiphysis  is  destroyed,  or  it  may  exist  as 
a  necrosed  piece  of  bone.  The  alewss  may  be  confinetl  entirely  to  the 
epiphysis  or  may  encroach  upon  the  osseous  stnicture  of  tlie  diapliysis. 
Thus  we  liave  an  ac^ute  osteitis  of  the  epiphysis  or  the  lower  end  of  the 
diaphysis  which  has  gone  on  to  tlie  formation  of  pus  and  death  of  tiie  bono 
over  a  larger  or  smaller  extejit  of  surface.  This  abwvss  has  burst  into  the 
joint-cavity  through  au  upuaing  of  vaiyiug  size,  dejiending  upon  tiie  loca- 
tion and  extent  of  the  local  trouble;  this  has  caused  acute  purulent  inflam- 
mation of  the  articulation.  lu  some  cases  the  whole  limb  below  or  abfjve 
the  primary  seat  of  disease  may  suffer. 

There  is  a  case  reported  by  Brown,'  of  a  child  eight  months  old  who 
was  fpiite  well  in  the  evening,  l>ut  ix'ranie  fretful  during  the  night ;  the 
next  day  the  knee-joint  was  swollen  and  exquisitely  painful  to  botli  touch 
and  motion.  On  examiuation  the  limb  was  found  enlarged,  semiflexed, 
and  s«j  tender  that  the  least  touch  elicited  cries  from  the  patient.  By  the 
next  day  the  swelling  hat!  increased  and  had  extendetl  up  tlie  thigh  and 
down  the  leg,  and  by  tlie  sixth  day  the  tumefaction  was  most  marke<l  from 
a  point  two  iucJies  above  the  ]ut(Ha  down  to  the  malleoli.  Au  upetiing 
evacnateil  seven  ounces  of  pus  from  the  joint ;  tlie  epiphysis  of  the  tibia 
was  found  se])arated  from  the  sliaf^.  Later  the  limb  was  amputate*! 
through  the  lower  third  of  the  thigh.  On  examination  of  the  amputated 
limb  the  epiphysis  was  found  to  be  detached  from  tlie  tibia,  and  the  entire 
shaft  denuded  ui'  jx'riosteum  and  necrosed.  There  was  a  pin-bole  ojien- 
ing  through  the  epiphysis  into  the  joint  at  about  the  centre  of  the  external 
semilunar  cartilage ;  the  articular  cavity  was  otherwi.se  healtliy.  In  the 
head  of  the  tibia  was  found  a  cavity,  and  from  this  a  small  sinus  leading  to 
the  joint ;  the  whole  diaphysis  of  the  tibia  was  nec^rosed.  In  this  case  thera 
was  at  first  an  acute  epijihysitis,  with  aliscess;  this  ojicncd  into  the  joint; 
then  followed  acute  purulent  in  flam  mat  ion  of  the  periosteum  of  the  tibia, 
due  priil)ably  to  an  extension  of  the  inflammation  from  tlie  epiphysis,  and 
subseipicnt  death  of  the  sliafl  of  the  tibia,  the  course  of  the  disease  being 
exceedingly  rapid. 

In  the  rejwrt  of  the  post-mortem  examination  in  other  cases,  lesions 
not  so  profound  as  those  mentioned  above  were  found. 

Symptoms. — The  attack  is  nshere<l  in  with  restricted  motion  and  usually 
flctxion  of  the  aifected  limb,  ftdlowetl  by  pain,  swelling,  and  nipid  suj)pura- 
tion  within  the  articulation.  The  disease  comes  on  suddenly,  and,  as  a  rule, 
runs  a  rapid  CI  111  rsc.  Some  cases  have  pn»vp<l  fatal  in  one  week  after  the 
first  syrapt^^ims  were  noted  ;  in  others  an  abscess  has  formed  in  the  soft 
jiarts  and  ojwned  within  the  same  period.  In  Brown's  case,  cited  aljove, 
the  joint  was  disorganized  by  the  fil\h  day,  wliile  in  other  more  chronic 
cases  the  disorganization  has  not  taken  |)laco  for  weeks.  The  swelling  may 
be  confine*!  to  the  joint  or  may  involve  the  parts  above  and  below  the 
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artituilation.  The  coiwtitiitional  symptoms  are  very  marked.  Sometimes 
the  skin  is  red  over  the  swelling ;  iu  other  cases  the  hue  is  not  cliangcd 
until  pus  has  [lerforated  the  capsule  and  is  appnjachiug  the  surface.  Sooner 
or  later,  depending  upou  the  acuteness  of  the  attack,  the  matter  jjcrforates 
the  osipsule,  and  either  finds  an  outlet  almost  immediately  through  the  skiu, 
or  burn»\vs  among  the  mus<'les,  I'ormitig  often  ver)'  lai"ge  collections  of  pus. 
If  free  exit  fur  the  pus  from  the  joint  is  not  afforded,  the  articulation  be- 
comes completely  disorganizetl,  iu  the  acute  cases  at  least,  within  a  few 
days.  A  joiut  may  thus  be  hopelessly  ruined  within  a  day  or  so ;  while  iu 
less  acute  attacks  it  may  l>e  weeks  liefore  the  capsule  is  perforated,  and  e%'cn 
in  these  cases  a  recovery  is  iwssible,  with  a  jierfa't  articulation.  Where  a 
spontaneous  oix-ning  has  been  made  by  the  pus,  improvement  is  often  vciy 
rapid,  and  the  discharge  ceases  sooner  than  it  usually  does  in  cases  of 
8up]nira(jan  within  the  cavity  of  the  joint. 

The  only  disease  with  which  acute  epiphysitis  can  be  confounded  is  acute 
rheumatism.  Such  being  the  condition  of  the  bones  in  fatal  cases,  it  has 
been  asserted  that  acute  inflanunation  of  joints  in  infants  which  recover  is 
not  due  to  an  epiphysitis,  but  belongs  to  another  cl}i.«s  of  articular  disease. 
On  tliis  jM)int  Mr.  Baker  {op.  cH.)  makes  the  following  statement.  "  It  may 
be  said  in  eases  of  acute  arthritis  of  infants  in  which  recovery  takes  place, 
that  necrosis  is  assumed  without  sufficient  reason,  while  jjcrluijjs  the  fact  is 
rather  that  recovery  is  an  iudinvtion  that  no  actual  death  on  the  part  of  the 
bone  has  occurred.  It  may  lie  so,  but  such  is  not  my  opinion.  The  caaes 
in  which  necrosis  is  proved  to  exist  resemble  so  closely  iu  their  general 
course  and  symptoms  those  in  which  recovery  occurs,  that  I  cannot  doubt 
that  the  dificreuee  is  one  only  of  dt^ree.  In  one  the  dead  bone  is  so  large, 
and  the  int^rity  of  the  end  of  the  bone  so  much  interfered  with,  that 
amputation  becomes  necessart' ;  in  the  other  the  destruction  is  so  slight  that 
with  the  escape  of  a  few  drof)s  of  pus  and  disintegration  of  a  mere  crumb 
of  dead  cancellous  tissue  the  primary  disease  comes  to  an  end." 

It  is  evident  that  in  the  early  recognition  and  prompt  treatment  of  acute 
epiphysitis  in  infants  lies  the  secret  of  success  in  cutting  short  the  disease 
and  saving  both  life  and  limb.  Restricted  motion  in  a  limb  of  an  to&nt 
sluHild  always  excite  grave  suspicion,  and,  if  accompanied  by  fixation,  is 
almost  positive  proof  of  ^rticular  trouble  or  of  diseast?  in  cU)se  proximity 
to  tLe  joint.  When  swelling  is  present,  the  disease  has  advanced,  the  joint 
is  in  all  probability  involvwl,  and  we  have  to  do  with  a  purulent  articular 
disease.  The  treatment  of  acute  epiphysitis  iu  infants  nuist  be  prompt,  uo 
matter  how  young  the  iwtient  may  be.  Absolute  rest  must  be  enforced  by 
means  of  splints,  and,  if  we  are  satisfied  that  pus  exists  in  the  joint,  free 
incisions  should  at  once  be  made,  the  cavity  disinfected,  a  drainage-tube 
insc!i-t4^*l,  and  the  joint  fixed  and  «Iressed  antiseptically  :  the  earlier  this  is 
done  the  better  are  the  chances  of  saving  the  joiut.  The  course  of  the  dis- 
ease in  many  c-ases  is  so  rajiid  that  delay  of  even  a  day  in  afTorfling  an  exit 
for  the  pus  may  jeopardize  the  articulation.     The  relief  thus  afTorded  is 
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}ueiUty  followed  by  rapid  improvement  in  all  symptoms,  and,  although 
Itfae  swelliug  may  be  great  aud  tlic  Lxal  and  wmstitutional  symptoms 
'marked,  recover}'  will  take  place  with  a  normal  joiut.  The  jjeculiarity  of 
theae  atfectiona  consists  iu  their  acute  course  and  their  prompt  response  to 
projier  treatment.  If  there  is  mueh  swelling  of  the  limb  above  or  below 
the  joint,  it  is  probable  that  pus  is  burrowing  either  among  the  muscles 
or  beneath  the  pcriost<.>um.  Iu  such  cases  incisions  should  be  made,  so  as 
to  afford  exit  for  the  matter.  Where  the  disease  pursues  a  much  more 
chronic  course,  incisions  may  be  put  off  longer.  The  integrity  of  the  joint, 
even  in  the  most  acute  cases,  is  ofleu  preserved  with  normal  motion. 


SHOULDER -JOmT. 

The  shoulder-joint  resembles  in  wjme  respects  the  hip-joint :  it  is  a  ball- 
and-six'ket  joint ;  it  is  attached  to  a  coinjiarati  vely  short  bone,  the  scapula ;  the 
humerus  forms  the  long  arm  of  a  powerful  lever  when  the  scapula  is  fixed; 
but  the  articulation  is  not  called  upon  to  sustain  any  weight,  as  is  the  hip- 
joint,  aud  thus  intra-articidar  pressure  is  not  so  marked  when  the  patient  is 
up,  and  when  the  arm  hangs  down  by  the  side.  The  epiphysis  is  within 
the  cavity  of  the  joint,  so  that  any  disease  of  that  |>ortion  of  the  bone  is 
almost  sure  to  involve  the  articulation. 

The  joint  may  be  the  seat  of  a«'ute  or  of  chronic  trouble.  The  disease 
may  begin  in  the  synovial  membraue  or  in  the  bone. 

SYNOVITIS. 

Acute  synovitis  is  rare  in  children,  and,  when  it  does  exist,  is  due  to 
traumatism  or  cold.  Its  symptoms  are  stiffness,  pain,  swelling,  and  heat. 
Restricted  motion  is  an  early  symptom,  and  is  wwn  followed  by  [Kiin  and 
swelling.  The  pain  is  either  confined  to  the  joint  or  is  referred  to  the 
middle  of  the  arm  above  the  insertion  of  the  deltoid.  In  acute  troubles  it 
is  usually  severe.  The  swelling  gives  the  shoulder  a  roundel  or  globular 
ap|)earance.  The  delt()id  seems  much  fuller  than  that  on  the  sound  joint. 
Pain  is  incrcasctl  by  any  movement  of  the  arm  or  by  pressing  the  artieular 
ends  of  the  btme  together.  The  parts  are  hotter  than  normal,  aud  fluctua- 
tion can  often  be  detected  in  the  joint.  The  arm  is  held  by  the  side  of  the 
cliest,  that  lieing  the  most  comfortable  position.  In  moving  the  arm  tlie 
scapula  is  found  to  move  with  it. 

The  treatment  of  acute  synovitis  consists  in  rest  and  cold  applications. 
The  arm  is  fixed  to  the  chest  by  means  of  a  haudage,  the  elbow  being 
flexeil  and  suj>ported  on  the  chest :  a  splint  mouldi'd  so  as  to  fit  over  the 
shoulder,  and  securely  fastened  by  bandages  to  the  chest,  is  useful.  A 
simple  synovitis  seldom  becomes  purulent. 

Purulent  synovitis  is  usually  due  to  a  wound,  or  comes  on  in  the  course 
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of  sinrlct  fever.     Ita  symptoms  arc  simply  tliuse  of  acute  serous  8>'novitit] 
intotisificd,  with  the  addition  of  redness  or  oedema  about  the  joint.     It  n»ay 
liegiu  with  a  chill,  and  is  aouompauied  by  a  mucb  higher  tem|>erature  than 
the  simple  form  of  the  disease.     When  it  comes  on  in  the  c-ouree  of  scarlet] 
fever  or  any  of  the  eruptive  diseases,  it  is  a  serious  condition. 

Treatment  of  purulent  synovitis  of  the  shoulder  ditJ'ers  in  no  respeckj 
from  that  of  the  same  affection  in  other  articulations.  The  joint  must  be] 
opened,  disiniected,  and  drained.  Marsh  cijusiders  tliat  in  this  condition] 
sujKTVojiiiig  on  starlet  fever  tiie  indications  are  to  let  it  alone  unless  the! 
destruction  is  marked. 


TUBERCULAR   DISEASE. 

Tul)ercular  disease  of  the  shoulder  is  sometimes  met  with  in  children, 
and,  like  all  affiK-tions  of  this  nature,  it  is  slow  and  insidious  in  its  devel- 
opment. It  may  begin  in  the  synovial  membrane  or  in  the  bone.  Marsh 
states  that  it  usually  begins  in  the  synovial  membrane,  but  in  the  few  casoB 
tliat  have  been  under  my  notice  it  has  started  in  the  bone.  Ita  patholog)'  it  | 
the  same  as  that  of  tubercular  affections  of  other  articulations. 

The  symptoms  of  disease  b«^inning  in  the  synovial  membrane  are  stifT- 
nc9s,  swelling,  pain,  and  restricted  motion.  Restricted  motion  is  an  early 
Bym|ttom,  but  care  is  requires!  in  oixler  to  detect  it.  It  must  lie  remcm-, 
bered  that,  even  if  the  shoulder-joint  is  fixed,  the  arm  may  be  movable 
over  almost  its  normal  range  of  motion,  on  account  of  the  loose  attachment 
of  the  scapula  to  the  back,  the  arm  and  the  scapula  moving  together. 
Hence,  when  testing  the  amount  of  restricted  motion  at  the  eJionlder- 
joint,  the  scapula  should  always  be  fixed  with  the  hand.  Pain  is  variable, 
as  in  stnmious  disease  of  other  joints.  When  it  is  present  it  may  be  in  the 
articulation  it.'iclf  or  at  the  insertion  of  the  deltoid  in  the  humerus.  Atrophy 
is  always  a  promineut  symptom.  The  deltoid  is  more  or  less  wasted,  as  well  I 
as  the  scapular  muscle,  and  this  is  an  important  eyraptom.  The  arm  hangs 
down  by  the  side  of  the  chret  if  them  is  mucli  \mn  ■  otherwise  the  {uitient  I 
apjMirently  moves  it,  but  on  examination  it  is  found  that  tlie  motion  is  in 
the  si^ipula.  Wlien  disease  begins  in  the  bone,  vague  pains  are  often  com- 
plained of,  usually  at  night,  and  the  joint  is  a  longer  time  in  showing  symp- 
toms of  disease.  Af\er  it  lias  Ijccome  involved  its  appearance  will  be  that 
of  disease  beginning  in  the  synovial  membrane.  In  osteitis  of  the  head  of 
the  humenis  there  will  he  considcnible  atrophy  of  the  muscles  before  any  ^ 
marked  swelling  in  the  joint  can  W  detet^ed.  Abscesses  usually  form  in 
the  joint  ;  the  pus  may  escape  by  the  side  of  the  long  tendon  of  the  bieefis. 
They  are  said  to  be  less  liable  to  form  in  disease  beginning  in  the  synovial 
membrane. 

The  treatment  of  disease  beginning  in  the  bone  is  rest,  the  same  as  that 
of  the  synovial  variety  of  the  disease.     If  the  joint  becomes  involved  and 
pns  forms,  it  sliould  I>e  evacuated,  tho  joint  washi>d  out,  and  g<Mxl  ■' 
afforded.    In  cases  beginning  in  the  bone  tl»o  epiphysis  is  otton  detai  i 
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lies  loose  in  the  joint-cavity.  In  snch  a  case  it  should  be  removed.  Often 
the  centre  of  the  end  of  tlie  bone  will  be  di>8troyeti,  its  shell  being  left.  In 
case  of  caries  of  the  head  an  operation  of  any  magnitude  is  not  reqiiin*!, 
nor  any  extensive  gouging,  a  free  exit  for  matter  being  all  that  is,  as  a  rule, 
called  for.  If,  however,  a  regular  excision  is  demanded,  tlie  muscles  about 
tJxe  joint  should  he  interfcrctl  with  as  little  as  possible,  and  great  care  taken 
that  the  deltoid  is  preserved,  as  there  is  always  great  danger  of  dividing 
some  of  the  branches  of  the  cinuimflex  nerve  and  thus  |iaralyzing  that 
muscle.  Mac^rC'ormac  speaks  well  of  the  suljperiosteal  method  of  operation 
when  the  disease  does  not  involve  too  much  bone. 

Three  incisions  have  been  used, — namely,  an  incision  down  throngh  the 
middle  of  the  deltoid,  an  anterior,  and  a  ineterior.  That  through  the  deltoid 
is  always  followed  by  jwi-alysis  of  that  muscle,  on  account  of  the  necessary 
division  of  tlie  circumflex  nerve  or  some  of  its  important  branches.  The 
anterior  incision  is  shown  in  Fig.  2(j ;  and  here  also  the  integrity  of  the 
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deltoid  is  interfered  with  almost  as  much  as  by  the  central  one.  Maisnn- 
DPUve  [»riJiw)S(xl  tJmt  tlio  incision  should  Ixe  made  downward  fnini  the  exter- 
nal margin  of  the  coracoid  process  or  in  the  interval  Ix-twecn  the  deltoid 
and  pectoralis  major  muscles,  the  vessels  and  nerves  being  in  snch  a  case 
pushed  considerably  inward  (MacCormac).  The  ix)8terit(r  incision  (Fig.  27) 
requires  a  cut  about  tlircc  inches  long.  In  tiiis  operation  the  circumflex 
nerve  will  be  divid^il,  and  no  aWuntion  of  the  arm  cjui  Iw  expe<;ted. 

Thus  it  is  seen  that  radiciil  o|K'n»tions  ujmn  the  shoulder-joint  are  beset 

B  with  dangers  in  regard  to  the  future  use  of  the  ann  ;  and  this  is  the  chief 

•leason  why  excisions  of  this  joint  are  so  unpopular  and  followed  by  such 

unsatisfactory  results.     In  removing  diseased  Iwne  from  the  shoulder-joint 

the  operation  should  be  confined  t4)  the  {larts  within  the  capsule  aa  much  aa 
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possible.    If  more  bone  has  to  be  removed  tlmn  can  lx>  reached  from  withia 
the  joint,  the  periosteum  should  be  stripped  off  the  shaft  fri>m  alx»ve  down- 
ward, care  Ixjiug  taken  to  preserve  as  far  as  possible  the  attaehmeut  of  the 
capsule  and  muscles  to  this  membrane.     At\er  the  bone  has  been  removed, 
a  cylinder  of  {KTiosteum  remains  eoimectc*.!  with  the  capsule  and  tlie  attach- 
ment of  the  capsular  muscles.     The  advantage  of  this  method  of  u)K'ratiug  , 
is  that  it  increases  the  prulmbilitics  of  a  gwA  articulation,  and  that  the  i 
muscles  are  not  so  liahle  to  retract  and  draw  the  cut  end  of  the  bone  inward  ; 
to  a  pasition  beneath  the  eoraooi<l  j>rocess,  as  is  apt  to  lx>  the  ease  in  otlier 
methods  of  oiwrating.     (MaeCormac.) 

Excisions  of  the  shoulder-joint  have  not,  up  to  the  present  time,  been 
followed  witli  very  flattering  success,  although  in  a  few  cases  a  certain 
degree  of  useful  motion  has  been  attainwl. 

In  the  after-treatment  massage  and  electricity  should  be  use<l,  to  keep 
the  muscica  from  becoming  more  atrophic. 


ELBOW-JOINT. 

The  elbow-joint  is  in  eliijdreu  liable  to  disease  of  both  an  acute  and  a 

chronic  nature.     Inflammation  may  becauseil  by  a  fall,  a  blow,  or  a  wreuch. 

Tliis  would  naturally  be  expected  from  the  exjwsed  position  and  constant 

use  of  the  articulation.     FractuiTs  into  it  are  freipiently  the  startiug-]K>iDt 

of  strumous  disease  in  tliose  who  by  inlieritance  or  otherwise  are  of  low 

vital  powers. 

ACUTK   INFLAMiMATION. 

Acute  inflammation  may  be  due  to  any  of  the  above-mentioned  causes. 
Its  symptoms  are  restricted  motion,  swelling,  pain,  heat,  and  muscular 
wasting.  Swelling  is  an  early  and  constant  symptom,  first  noticed  on 
the  outer  side  about  tlie  head  of  the  radius  and  the  end  of  the  olecranon, 
giving  to  the  joint  tlie  appearance  from  behind  of  being  wider  than  nornml ; 
the  depressions  are  also  obliterated,  esi)ecially  those  on  either  side  of  the 
biceps ;  later  the  whole  joint  is  enlarged.  When  the  cHjow  is  the  seat  of 
disease,  the  forearm  is  held  at  an  angle  of  about  one  hundred  and  thirty 
or  one  hundred  and  forty  dc'gn?e8  with  the  arm  ;  the  joint  is  also  fusiform 

sliajH*.  Active  motion  at  the  articulation  is  early  lost  if  the  disease  is 
at  all  acute.  The  joint  cannot  be  fully  extended.  S<imetime9  rotation  is 
interfered  with  ;  at  other  times  it  is  not  much,  if  at  all,  restricted.  Pain 
in  acute  troubles  is  marked,  and  the  least  movement  increases  the  suffer- 
ing ;  while  in  subacute  chronic  wises  it  may  be  entirely  aljsent.  The  tem- 
perature of  the  parts  in  acute  disease  is  greatly  raised ;  in  mild  caiics  its  rise 
is  slight,  and  in  chronic  cases  scarcely  perceptible.  Muscular  wasting  is 
often  markiil,  and  in  strumous  aflwtions  the  muscles  are  greatly  reduced  in 
size.     Marsh  states  that  "  the  abseaee  of  muscular  wasting  in  cases  of  su&- 
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!  of  the  elbow  may  be  taken  as  strongly  suggesting  that  the 
int  is  not  itself  afftvtcii."  An  e!l>u\v-joint  that  has  been  the  scat  of 
disease,  more  esjwcially  tuljertuilar  (lipase,  presents  a  very  characteristic 
appearance :  the  museles  of  the  arm  and  forearm  are  greatly  wasted,  while 
tlie  elbow  is  piiifed  out  and  of  a  fusiform  shape. 

Tiie  treatment  of  all  diseas<^  of  tlie  dbow-joint  of  an  inflammatory 
nature  consists  in  keeping  the  parts  at  absolute  rest.  This  is  best  aecom- 
]>lisiicd  by  the  use  of  right-angled  felt 

splints  moulded  to  the  ai-m  and  fore-  F'"-  28. 

arm  (as  in  Fig.  28)  ami  by  carrying  the 
arm  in  a  sling.  The  splints  should  be 
removed  every  day  or  so,  and  the  parts 
bathed,  so  as  to  keep  the  skin  healthy. 
If  the  disea.se  is  very  acute  or  there  is 
much  pain,  the  jiaticut  should  Ije  ct)n- 
fined  to  the  Wtl,  with  the  parts  resting 
upon  a  pillow.  Instead  of  a  felt  or 
k-atlior  splint,  plaster-of- Paris  may  be  spiint  for  the  cibow.   (Mnnh.) 

useil,  but  it  is  not  so  comfiirtablc  as  a  well-fitting  felt  splint.  Some  sur- 
geons advocate  the  use  of  Iceciics,  but,  as  said  before,  they  frigliteu  ehildren. 
The  use  of  an  ice-bag  or  of  cooling  applications  affords  comfort.  Our  main 
relianoe,  however,  must  Iw  u|)on  absolute  rest,  the  joint  Ixnng  kept  fi.xed 
until  long  after  all  symptoms  of  disease  Imve  jtasswl  away.  If  pus  forms 
within  the  joint  during  any  acute  inHamuiatiou,  its  symptoms  will  l)e  in- 
creoi'ed  swelling,  pain,  and  constitutional  disturbaneo.  Tliere  may  be  cedema 
of  tile  parts  and  frequent  rigors,  dc|)cndiug  upon  tlie  degree  of  inflanmiatoiy 
action.  With  these  indimtions  the  joint  should  be  examined  by  means  of 
a  hypodermic  needle  rendered  aseptic,  and,  if  pus  is  found,  the  articulation 
must  at  ouee  bo  ojieuwl,  Wiisliefl  out,  and  di-aineil.  Even  if  suppuration  has 
taken  place,  the  patient  nuiy  reei)ver  with  a  normal  joint  if  action  is  prompt. 

TUBERCULAR   DISEASE. 

Tuljcrcular  disease  of  the  articulation  is  quite  common,  and  is  often 
very  slow  in  ita  development.  The  cJiild  may  use  the  limb  although  the 
joint  may  be  omsiderably  swollen  and  pu.s  )iresent  in  the  articulation,  but 
he  moves  it  over  a  small  are,  DistnLse  may  liegin  in  the  synovial  membrane 
or  the  bone.  In  the  former  case  the  swelling  comes  on  early  ;  in  the  latter 
case  stiffness,  pain,  and  muscular  atrophy  may  l>e  present  some  time  Iwfore 
there  is  much  tumefiietion  of  the  joint.  Even  when  the  articulation  is 
extensively  disrased,  the  child  may  have  consideralile  ase  of  the  arm  and 
may  be  able  to  extend  and  flex  it  over  a  greater  or  smaller  arc. 

The  treatment  of  tubercular  di.sease  of  the  elbow  is  rest  by  means  of 
an  angular  splint.  This  should  Ije  applied  as  soon  as  the  trouble  is  detected. 
By  this  means  we  can  often  obtain  a  cure,  with  motion,  even  when  the  dis- 
ease has  made  cousiderable  progress.    It  is  often  astonishing  how  much  can 
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be  acooniplibhed  by  rest  in  these  cases.  An  elbow-joint  should  always  be 
put  up  at  u  right  angle,  for  if  ankylosis  should  take  place  this  position  is 
the  most  useful  one. 

When  the  bones  are  much  involved  and  abscesses  have  formed  in  the 
joint  and  it  is  disorgjinizetl,  a  movable  articulation  is  not  to  be  loc»k«l  for, , 
and  excision  will  atlbrd  not  ouly  a  useful  but  also  a  movable  joint.     AUi 
o[HTation  is  called  for  when  the  honea  are  much  diseased,  or  in  synovial 
atfection  at\er  the  joint  has  become  disorganized  and  when  chronic  suppu- 
ration is  present,  or  wijeu  the  joint  is  ankylostxl  at  an  unfavorable  angle. 

In  excision  of  the  elbow  a  movable  articulation  is  looked  for.  The 
operation  is  not  a  formidaljile  one,  and,  if  properly  performed,  the  result  is 
goiKl  in  regard  to  the  usefulness  of  the  limb.  In  excising  the  joint  certain 
precautious  must  be  taken.  MacC'ormac  advises  that  "  the  external  lateral 
ligameuts  must  be  preserved  if  possible,  in  order  to  give 
stability  to  the  joint  and  to  preserve  its  connection  with  the 
orbicular  ligaments  of  the  radius,  for  when  these  are  pre- 
^e^^•ed  the  fiitnre  usefulness  of  the  limb  is  materially  cn- 
lianccd."  A  long  median  excision  is  llie  liest  (Fig.  29).  A 
T-shajieil  one  is  not  only  not  neccssnr)',  l)ut  alw  divides  the 
tissues  uselessly.  This  longitudinal  cut  siiould  l>e  three  or 
four  inches  long,  made  in  the  median  line  on  the  bock  of  the 
joint,  luid  should  divide  all  Btru<"tnrcs  down  to  the  Ixine,  care 
being  taken  that  it  docs  not  incline  too  much  towartis  thoj 
internal  condyle,  as  in  such  a  case  there  is  danger  of  injuring 
the  nltiar  nerve.  All  the  soft  jwirts  are  then  separate*!  frrim 
the  iMine  with  a  periosteal  elevator ;  the  internal  flap  contains  ' 
the  ulnar  nerve,  which  is  but  seldom  seen ;  both  condyles  are  thus  cleared 
of  all  tissue.  Marsh  states  that  when  the  nerve  is  divided  it  is  done  below 
the  joint  by  cutting  among  the  muscles  of  the  forearm ;  if,  however,  the 
incision  is  made  down  upon  the  posterior  border  of  the  ulna,  there  can  be 
no  danger  of  such  an  accident.  The  centre  of  the  excision  should  corre- 
spond to  the  joint.  The  triceps  tendon  is  sjilit  longitudinally  and  the  capside 
opened.  The  tendon  of  the  triceps  is  then  separated  from  the  end  of  the 
olecranon,  and  thus  the  interior  of  the  joint  is  fully  exposed.  Another  itt>- 
porfant  prw-aiition  to  take  is  to  preserve  the  anconwis  mus<'le,  as  this  is  the 
only  contHT-fion  lietwt^n  the  triceps  and  the  ulna.  This  musi-le  after  its ' 
future  development  aids  as  an  extensor  of  the  forearm.  After  freeing  all 
muscles  with  as  little  injury  to  them  as  possible,  the  olecranon  is  rrmovfd 
witli  cutting  pliers ;  the  condyles  of  the  humerus  are  then  detached  and 
removed.  The  old  method  of  forcing  the  ends  of  the  boneff  out  through 
the  incision  is  not  an  advantage,  as  the  soft  parts  are  more  linl>!e  to  injury 
than  when  the  bones  are  divided  in  eitu.  After  the  wound  has  closc-d 
firmly,  the  angle  at  which  the  parts  have  been  placed  should  be  changed  ' 
everj-  few  days,  and  as  soon  as  passible  the  patient  should  be  alloNred  to 
be  up  witli  the  arm  in  a  sling,  and  passive  motion  practised  daily. 


r.liie   uT   iiicl- 
alon  In  excision 
'of elbow.   (Mac. 
ariUM.l 
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Partial  excisions  of  the  joint  have  been  performed,  but  usually  for  injury. 
Some  operators,  however,  always  tr\'  to  preserve  the  end  of  the  ctlecrauon. 

Pickering  '  perfbrniwl  the  operation  in  the  following  luauuer.  The  joint 
was  exfKJsed  in  the  usual  way  with  a  long  median  incision  ;  the  tip  of  the 
oleeranon  was  then  divich'd  with  a  chisil  and  reflected  upward.  After  the 
removal  of  the  ends  of  the  bone,  the  tip  of  the  olecranon  wils  unitetl  to  tiie 
ulmi  by  means  of  a  strong  wire  suture.  He  reportj^  a  fair  result  at  the  end 
of  three  months.  The  power  of  extension  was  better  than  that  of  flexion. 
This  is  always  tiie  case.  The  chief  defect  after  excision  of  the  elbow-joint 
is  the  ot\en  extremely  weak  power  of  flexion. 

The  subperiosteal  nictitod  of  operating  is  advocated  by  some  surgeons. 
It  is  clainie*!  that  hy  this  melliod  the  joint  is  more  shapely  and  strong. 
After  the  operation  the  bones  must  be  kept  in  closer  contact,  in  order  that 
the  development  of  new  bone  may  be  greater  and  thus  a  larger  joint-surface 
be  secured.  Passive  motion  must  also  be  begun  earlier,  in  order  to  mould 
the  parts  better  and  to  prevent  ankylosis. 

After  excision  of  tlie  elbow-joint  the  danger  is  that  ankylosis  will  take 
place,  esjjecially  if  not  enough  Iwne  has  been  removed ;  on  the  tither  hand, 
the  result  may  be  a  flail  joint  in  which  there  is  little  power  of  cither  flexion 
or  extension.  To  prevent  the  former,  early  pa.ssive  motion  should  be 
re.sortcd  to.  By  early  is  meant  as  soon  as  the  wotmd  has  closed,  provided 
always  that  it  d<«3  not  irritate  the  soft  part.s  and  cause  thcui  to  be  inflamed, 
and  that  it  d(K>8  not  cause  any  discomfort  to  the  patient.  The  movement 
must  at  first  be  over  a  small  arc,  gradiialty  increased  daily,  and  as  soon  as 
the  {tatient  can  execute  any  active  mnvcment  he  siionld  be  encouraged  to  do 
80.     A  splint  should  not  be  worn  too  long. 

The  best  way  to  guard  against  a  flail  joint  is  to  remove  plenty  of  bone, 
and  not  resort  too  early  to  passive  motion.  In  case  a  weak  joint  should 
result,  the  bones  may  be  again  divide<l  and  put  in  appjsition,  in  onler  to 
obtain  ankylosis.  Care  should  also  be  taken  tliat  the  bones  are  put  at  a 
right  angle,  as  that  is  the  most  useful  position. 

Sometimes  there  remains  a  lateral  movement  at  the  new  articulation. 
Tu  prevent  this,  Gerstcr  advocates  the  use  of  a  simple  application  as  soon  as 


Pio.  30. 


^^^^ 


MMMia 


Apparntiu  ihr  nftcr-trcatmeiit  of  cxrlrion  of  (Ibow^Jolnt.    (GeiMer.) 
it  is  evident  that  there  is  a  defect  in  this  direction.     As  shown  in  Figs.  30 
and  31,  it  is  etmstructed  in  the  following  manner.     "Two  strips  of  hooj>- 
iroD  or  sheet  zinc,  about  one  inch  wide  and  from  four  to  six  inches  long,  are 

^—  ■■ri.l..MMM«lM»Ml.-l.»  ■■■  ■■■i..  I  «■■■ 

>  Lancet,  October  2,  1684},  p.  628- 
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loosely  riveted  to  each  other  at  their  ends,  so  as  to  form  a  hinge.  Two  pairs 
of  hinges  are  necessarj*.  The  patient's  arm  being  proteoted  by  a  few  turns 
of  a  fliiiHii'l  liaudage,  a  light  silicjite-of-sixlium  wristlet  and  arm-band  (Fig. 
30)  are  applied.  To  theae  are  fitted  the  hinges,  one  externally  and  the 
other  internally,  by  giving  their  middle  a  Rtiitable  bend  to  allow  for  the 
expansion  of  the  soft  tissues  on  flexion  of  the  joint.  By  a  few  more  tunis 
of  the  silicate  bandage  the  hinges  will  become  immured  in  the  wristlet  and 
arm-band.  As  soon  as  the  splint  is  dr>',  it  is  split  longitudinally  on  its  an- 
FiQ.  81.  terior  aspeet,  to  j)ermit  of  its  removal  and 

furtlier  fitting.  Shoe-eyelets  are  put  iu 
along  the  edges  of  the  longitudinal  euts, 
for  lacing.  Two  jmirs  of  small-sized  hrase 
serew-eyes  are  let  iu  on  each  side  of  the 
wristlet  and  arm-band,  to  serve  for  the  at- 
tachment of  solid  rubber  Imnds,  which  are 
to  aid  the  effort  of  the  flexor  muscles  in 
bending  the  elbow.  To  prevent  slipping 
down  of  the  apparatus,  a  cap  is  made  of  a 
piece  of  sole-leather  soflened  in  hot  water, 
wliich  is  moulded  to  the  shoulder.  It  is 
then  left  to  dry.  A  button  is  let  in  it  to 
serve  for  susjx^nding  fn)m  it  the  ap|iamtii8 
by  a  short  strap.  Another  strap  over  this 
button  is  pa.s8ed  around  the  thorax  of  the 
Splint  applied.  (Gcrater.)  patient  and  is  biicklctl  in  the  opposite  axilla." 

Always  after  operations  upon  this  joint,  extension  is  more  powerful  than 
flexion.  Sometimes  the  latter  is  so  weak  that  the  arm  is  almost  useless. 
This  weaknesvs  may  result  from  a  lack  of  support  in  the  cut  ends  of  the 
bone,  due  to  their  small  size,  which  allows  one  bone  to  slip  over  the  other; 
or  it  may  be  owing  to  want  of  power  in  the  flexor  muscles.  But,  wliatever 
causes  it,  a  Arm  union  between  the  bone  at  a  right  angle  will  give  a  much 
more  useful  limb. 

The  after-treatment  of  the  limb  consists  in  strengthening  the  weaki 
mustJes  by  exercise,  massage,  and  electricity. 


ANKLE-JOIKT. 

Disease  of  the  nnkle-joint  is  common  among  children,  and  is  due  to  the 
same  rsiiise  a.'«  dijtonsc  of  other  nrtinilatlons.  The  affection  may  be  acute, 
subacute,  or  chronic,  and  of  a  tubercular  or  non-tubercular  untutr,  but  the 
former  is  the  more  common.  It  may  start  in  the  bones  or  in  the  synovial 
membrane.  The  ankle-joint  is  more  frequently  the  seat  of  injury-  than  anv 
other  joint  in  the  body,     Notwithstanding  this  fact,  it  is  not  affected  witii 
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^HHpe  so  frequently  as  might  be  supposed.  In  children  predisposed  to 
tubercular  aflection,  any  slight  tranmatism  may  be  the  starting-jwint  of 
serious  disease. 

The  diagnosis  of  disease  of  the  ankle  is  not  easy,  on  atvount  of  the 
proximity  of  the  tarsal  bones  and  joint.  Mr.  Marsh  makes  the  statement 
tliat  he  has  "  witnessfd  more  than  one  instance  in  wliieh  Symo's  amputa- 
tion has  been  performed  under  the  Wief  that  the  joint  was  disorganized, 
but  in  which  it  has  proved  that  the  disease  was  situated  entirely  in  some 
surrounding  jiarts." 

Disease  may  begin  in  the  bones  or  the  synovial  membrane.  It  may 
begin  in  the  tibia,  the  astn^lus,  the  os  calcis,  or  any  of  the  other  bones, 
the  joint  l>eing  socomlarily  involved ;  while,  on  tlie  other  hand,  tlie  tarsal 
Ixtnes  may  be  diseased  without  affecting  tlie  ankle-joint,  and  in  making  up 
a  diagnosis  this  fact  must  be  kept  in  mind,  otherwise  an  error  may  be  made. 
Tiie  presence  of  a  sinus  near  tlie  ankle-joint  is  of  little  practiial  impor- 
tance unless  a  probe  can  l)e  pa.ssed  into  the  joint  itwlf.  When  abscesses 
have  formed  and  the  parts  are  swollen,  it  is  very  difficult  to  say  whether 
the  ankle-joint  is  involved  or  not.  When  tubercular  deposit  has  taken 
place  in  either  the  end  of  the  tibia  or  the  botly  of  the  astragalus,  there  will 
be  at  first  slight  jiain  in  the  jjarts,  with  tenderness  on  pressure ;  there  will 
be  lameness  at  first  only  after  exercise,  with  perhaps  some  stifl'ness  of  the 
joint  in  tlte  morning,  and  later  occasional  effusion  into  tlie  articulation,  dis- 
appearing after  rest,  but  finally  the  joint  will  become  jicmianently  enlarged 
and  lameness  will  be  persistent.  Swelling  in  synovitis  of  the  ankle-joint  is 
easily  detected,  and  is  characteristic.  There  will  be  swelling  in  fnml,  where 
it  obliterates  all  the  natural  depressions  and  hides  the  course  of  the  extensor 
tendons,  at  the  sides  alwut  tlie  nialJetili,  and  at  the  liack,  where  it  fills  up 
the  normal  depressions  on  each  side  of  the  tendo  Achillis.  Swelling  in  the 
latter  position  is  always  present  when  the  joint  is  distended,  and  is  usually 
more  marked  tlian  in  any  other  location  :  its  absence  in  this  locality  should 
raise  a  doubt  as  to  tiie  joint's  being  involved. 

In  tubercular  synovitis  there  may  lx>  but  little  pain  ;  the  child  will  walk 
with  a  limp,  the  foot  Iwing  held  stiff  in  onler  to  prevent  motion  in  tlie  joint, 
yet  he  will  not  complain  of  pain.  On  examination  there  is  often  found  free 
and  fiainlesis  motion  over  the  middle  range  of  movement,  and  it  is  only 
M'lien  these  )M)ints  aif  jMi-ssed  that  pain  will  be  complained  of.  As  the  dis- 
ease advances  the  |iain  will  increase  and  the  limp  be  more  marke<l ;  the 
child  will  not  put  his  foot  to  the  gnjund,  but  will  go  alxjut  witti  a  cniteli. 
When  the  swelling  is  marked  the  skin  has  often  a  marbleil  apjK'arance. 
There  is  atrophy  of  die  muscles  of  the  leg.  The  temperature  of  tlie  parts 
is  variable ;  sometimes  the  ankle  will  feel  colder  than  that  of  the  sound 
limb.  What  chiefly  attracts  attention  is  the  roundness  of  the  parts :  all 
normal  depressions  are  obliterated,  and  tiie  whole  ankle  presents  a  puffed- 
out  appearance.     Finally  abscess  forms  and  opens. 

Disease  beginning  in  the  bone  has  a  different  history.  The  pain  comes 
Vol.  III.— 79 
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on  long  before  the  swelling,  and  is  at  first  insular  in  its  character,  as 
is  osteitis  of  the  articular  ends  of  other  bone? ;  but  the  laniencsu  is  more 
niarktil. 

Tilt'  <liffcrential  diagnosis  of  disease  of  the  ankle-joint  is  often  pu»- 
elidg :  it  may  be  confoundetl  with  extra-artienlar  al)soe88,  with  disease  of 
the  astragalus,  or  with  inflammation  of  the  sheath  of  the  extensor  tendons. 

In  disease  of  the  astragalus,  the  scaphoid,  or  the  cuboid  bones  the 
swelling  is  liable  to  be  most  marked  in  front  of  the  ankle-joint,  and  there 
is  an  alisenee  of  the  obliteration  of  the  depressions  at  the  side  of  the  tendo 
Achillis.  Extra-articnlar  abscesses  give  still  fiirther  trouble,  because  they 
may  surround  the  ankle-joint ;  but  their  history  is  more  acute  than  that  of 
disease  of  the  joint  itself,  the  pus  seems  more  superficial,  and  the  swelling 
is  liable  to  extend  more  forward  ujk>u  tire  foot  under  or  along  the  course  of 
the  extensor  tendons ;  further,  tliough  at  some  parts  swelling  may  seem  to 
involve  the  joint,  in  other  parts  the  joint  preser\'e8  its  natural  outline.  The 
Swelling  may  bo  well  marked  in  front  and  on  the  onter  side,  but  absent  from 
the  inner  part  of  the  joint  (Marsh).  A  sinns  over  the  joint  affords  no  priKif 
that  the  articulation  is  tlie  point  of  disease ;  it  may  be  connected  with 
tronblf  in  any  other  of  the  tarsal  bones,  far  away  from  the  ankle-joint. 

Ill  disease  of  the  sheatli  of  tlie  tendons  the  swelling  is  in  front  and 
takes  an  antero-posterior  direction,  while  in  disease  of  the  joint  the  long 
axis  of  the  swelling  is  transverse. 

Treatment  of  disease  of  the  ankle-joint,  whether  it  begins  in  the  bone 
or  in  the  sjTiovial  membrane,  is  the  same,  and  consists  in  applying  a  splint  or 
a  plaster-of- Paris  Imndage  to  the  foot  and  leg  and  keeping  the  child  from 
putting  the  foot  to  ttie  ground.  In  fixing  the  joint,  care  nuiet  be  taken  that 
the  foot  is  placed  at  a  right  angle  to  the  long  axis  of  the  leg,  for  if  anky- 
losis takes  place  with  the  foot  either  slightly  flexed  or  extendotl  there  will 
be  difficulty  in  walking.  With  the  foot  in  an  extendtnl  jxisition  the  jtatient 
will  walk  with  grwit  insecurity,  and  ot^en  with  pain ;  while  with  it  in  a  flexed 
position  the  heel  alone  comes  to  the  gtound.  Treatment  should  be  kept  up 
nntil  all  signs  of  disease  have  long  ceased.  If  the  joint  be<x)mos  di.*oi\raii- 
ized  and  an  abscess  forms,  it  should  Ix-  oj)cned  and  the  joint-cavity  !»fnijM<l 
and  disinfected.  If  the  bones  are  involv«l,  the  diseased  portion  can  bo 
easily  removed. 

A  r^ilar  excision  of  the  ankle-joint,  as  laid  down  in  works  upon  sur- 
ger}',  is  never  called  for.  The  nrticnlation  may  be  examinwl  by  making  an 
incision  just  behind  and  parallel  with  the  fibula  to  its  lower  extremity  and 
thettc-c  forward  over  the  front  of  the  foot,  the  latter  jxtrtion  of  the  rut  otdy 
dividing  the  skin  :  the  external  malleolus  is  then  cut  off  and  removed,  and 
the  ligaments  and  capsule  are  divided,  so  that  the  foot  can  be  dishxated 
inward  and  its  jwrts  reached.  If  further  room  is  required,  the  sanjc  oper- 
ation can  be  done  upon  the  inner  side,  and  thus  ever}'  jxjrtion  and  reoesa  of 
tlic  joint  reached.  I  have  found  that  with  an  osteotome  a  section  can 
readily  taken  from  both  the  astragalus  and  the  end  of  the  tibia.    It  is,  bow> ' 


DISEASES  OF  THE  MAJOB  ABTICULATIONB.  1 251 

ever,  seldom  necessary  to  remove  a  section  from  either  bone,  but  with  a 
Volkmaan's  spoon  any  diseased  portion  of  bone  can  be  taken  away.  After 
removing  all  that  is  necessary,  the  foot  is  put  in  an  antiseptic  dressing  and 
fixed  at  a  right  angle  in  some  kind  of  splint. 

Operations  upon  the  ankle-joint  in  childhood  generally  do  well,  a  use- 
ful and  movable  joiat  is  usually  obtained,  and  there  is  little  if  any  limp. 
In  case  the  tendons  have  to  be  displaced,  care  should  be  taken  to  replace 
them  and  fix  the  shield  by  sutures  before  closing  the  wound.  If  the  foot 
at  the  time  of  the  operation  or  at  any  subsequent  time  should  become  ex- 
tended, the  tendo  Achillis  should  be  divided  and  the  malposition  corrected.^ 

'  The  writer,  in  preparing  this  article,  has  made  very  free  use  of  Dr.  Oibney's  work  on 
"  Diseases  of  the  Hip"  and  of  Dr.  Howard  Manb's  treatise  on  "  Diseases  of  the  Joints." 
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INTRODUCTORY    REMARKS. 

In  considering  the  diseases  and  treatment  of  the  minor  articulations, 
refei-enr-e  will  1k'  made  solely  to  those  affw-tions  wcnrriiig  iu  childn-n  that 
implicate  the  carpal,  metacarpal,  and  phalangeal  articulations  of  the  upjter 
extremity  and  tlie  tarsal,  metatarsal,  and  phalangeal  articulations  of  the 
lower  extremity. 

So  far  as  I  am  aware,  there  is  no  essential  difference  in  the  pathological 
processes  that  take  place  in  tlie  smaller  joints  of  children  that  would  8er\'e 
to  distinguish  them  from  similar  changes  induced  by  like  causes  in  adult 
jointj^,  if  we  except  the  greater  tendency  to  re|)air  and  the  more  rapid  re- 
generation of  injured  tissues  that  are  so  uniformly  obserN'cd  in  the  average 
child  patient.  There  is,  however,  the  possibility  of  mistaking  an  epiphysial 
separation  for  a  fracture  or  a  dislocation. 

We  must  als<^)  remember  the  risk  of  causing  an  epiphysial  separation  if 
undue  force  is  used  in  breaking  up  adhesions  in  joints  previously  inflamed. 
Owen  '  stjites  that  stiffness  in  Joints  in  childliood  almost  certainly  works  off 
iu  time,  aud  Paget  *  adds  tlie  warning  that  "  cliildnm's  joints  are  much  more 
imiTerillcd  by  violence  than  those  of  older  patients." 

There  is,  of  course,  a  grcjitcr  fieltl  for  the  exercise  of  tact  and  finesse  in 
the  examination  and  treatment  of  the  diseases  and  injuries  to  which  tlieir 
smaller  joints  are  liable.  \Vc  are  not  able  to  go  directly  at  the  injureil 
member  as  we  would  in  the  adult,  but  must  first  gain  the  confidence  of  the 
little  patients  before  they  will  permit  any  examination  to  be  made.  We 
must,  if  jHjssible,  put  ourselves  «i  rapjMi-t  with  them  and  be  regartled  as 
their  friends,  and  study  their  unsi)oken  language  of  signs  and  fiu-ial  ex- 
pressions, if  we  would  patiently  yet  persistently  get  the  ailments  of  their 
ijnor  articulations  at  our  fingers'  ends. 

Much  information  is  gained  by  ocular  inspection  and  comparison  of  the 
joint  while  listening  to  the  history  of  the  case  from  the  mother  or  nurse  of 
the  child.     Begin  the  examination  iudirectly  by  handling  the  opposite  liaud 
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'  Surgicsl  Diseases  of  Children,  1885,  p.  889. 
'  Clinical  Lectures  and  Essajs,  p.  98. 
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or  foot :  teach  the  child  by  tlie  gentleness  of  your  mauipulatiou  of  the  sound 
toes  or  fingers  that  you  are  not  going  to  inflict  unnecessary  jiain,  and  yon 
have  gained  a  great  point  in  the  subswjuent  management  and  troitnicut  of 
the  tase.  The  first  examination  sliuuld  always  be  thorough,  and  niatle  ia 
a  room  with  good  light  and  every  opportunity  for  a  careful  observation 
of  the  siirface-niarkiugs.  In  ca'^c  it  is  neccssar}-  to  use  an  anaM?thetic, 
clilorcjform  should  preterabh'  be  admiuistercd,  on  awount  of  its  comparative 
safety  for  children,  its  pleasant  odor,  and  the  rapidity  with  which  narcosis 
can  l>e  indiiceil  when  a  few  drojw  arc  phuied  on  a  small  linen  handkerchief 
and  held  closely  over  the  nostrils  of  a  rapid ly-Lreathing  child.  During 
anicsthesia  and  operation  tlie  parents  should  be  excludetl  from  the  room,  as 
their  presence  only  tends  to  distract  the  attention  of  the  surgeon. 


ANATOMICAL   PECULIARITIES. 

The  bones  are  developed  from  the  mesoblast,  or  middle  layer  of  the 
blastoderm.  "  The  wrist,  or  radio-i'arpal  joint,  is  frjrinct.1  above  by  the 
lower  end  of  the  radius  and  the  triangular  meniscus,  IkjIow  by  the  upjier 
articnlar  surfaces  of  the  scaphoid,  scmihuiar,  an<l  cuneiform  hones.  An 
investing  ligsunent,  limil  by  a  synovial  membrane  and  subdividetl  into 
anterior,  posterior,  internal,  and  e.vternal  bands  of  fibres,  encloses  the  joint. 
It  is  the  oblong  form  of  hinge-jiunt,  and  ikisscsscs  two  axes,  a  long  and  a 
short.  Around  the  long  axis  movcnicntjj  occur  which  bend  tfie  hand  for- 
ward, or  bring  it  in  line  with  the  forearm,  or  bend  it  Imckward.  Around 
the  short  axis  the  hand  may  be  moved  towards  the  radial  or  ulnar  margin 
of  the  foivarm. 

"The  car|>al  and  carpo-raotacaq>al  joints  are  constructed  thus:  the  ar- 
ticular surfaces  are  retained  in  cotitact  by  certaiji  ligaments  passing  between 
the  dorsal  surfaces  of  adjacM'nt  bones,  by  others  between  tiicir  palmar  siir- 
face.«,  and  by  interos-seuus  ligaments  between  tlio  semilunar  and  cuiiciforin, 
semilunar  and  scaphoid,  oa  magnum  and  unciform,  os  magnum  and  trajie- 
zoid  :  lateral  ligjimcuts  also  attach  the  scaplioid  to  the  trajMiKium,  and  the 
cuneiform  to  the  unciform  ;  similarly  the  trapezoid,  os  magnum,  and  unci- 
form are  connected  to  the  metac-aqml  bones  of  the  fingers  by  dorsal,  palmar, 
anil  interosseous  ligaments,  and  the  uictacarjuid  iiones  of  the  fingers  have  a 
like  mode  of  union  at  their  caqml  ends.  Furtlier  a  transverse  ligament 
extends  between  the  distal  etids  of  the  mctacaq)al  bones  of  the  fingers  and 
checks  too  great  lateral  displacement.  The  range  of  movement  at  any  one 
of  these  carpal  joints  is  vciy  slight,  but  the  multiplicity  of  joints  in  this 
hx-ality  contributes  to  the  mobility  of  the  wrist,  and  makes  the  junction 
between  the  hand  and  forearm  Ic-iss  rigid  in  its  nature.  The  metacarpal 
bone  of  the  thumb  is  not  jointcfl  to  the  index,  an<l  has  a  distinct  saddle- 
shaped  articulation  with  the  tra|>czium,  investetl  with  a  capsular  ligament, 
so  tliat  its  range  of  movement  is  extensive. 

"The  metacarpo- phalangeal  and  inter-phalangeal  joints  are  connected 
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by  lateral  ligaments  passtn);  between  the  bones,  and  by  an  arrangement  of 
fibres  on  their  palmar  and  dorsal  surfaces.  J 

"  The  moveracnta  of  the  joints  are  iudicated  on  the  surface  of  the  palnM 
by  tegumeutary  folds, — an  oblique  fold  for  the  thumb  and  two  oblique  fold*! 
for  the  motacarpo-phalangcal  joints  of  the  fingers.  The  joints  of  the  seoouill 
and  third  phalanges  arc  also  niarked  on  the  surface  by  folds.  J 

"  Tiie  ankle-joint  is  furmtil  by  the  convex  upper  and  the  lateral  surfaces^ 
of  the  astragalus  fitting  into  the  concavity  formed  by  the  lower  end  of  the 
tibia  and  the  two  malleoli.  An  investing  ligament,  lined  by  synovial  mcju- 
branc,  encloses  the  joint;  the  lateral  portions  of  this  ligament  form  distinct 
bands,  and  are  much  stronger  than  the  anterior  and  posterior  fibres.  A 
diai-tlirodial  joint  also  exists  between  the  astrs^lus  and  os  calois,  between 
which  bones  a  jKjwcrful  intorossi.'ons  ligament  passes.  Between  the  asti-ag- 
alus  and  scaphoid,  and  the  os  calcis  and  cuboid,  important  diarthrodial  joints 
arc  found  which  are  enclosed  by  ligivmciitous  bands.  The  remaining  tarsoti 
bones  are  connected  together  usually  by  dorsal,  plantar,  and  interosseous 
(ligaments,  and  a  similar  mode  of  union  is  found  between  the  distal  row  of 
tarsal  bones  and  the  metatarsiils,  except  Ijctween  tlic  great  ttie  and  entoj 
cuneiform,  where  there  is  no  interosseous  ligament.  The  four  outer  meta- 
tarsals are  also  wunwtcd  at  their  proximal  ends  by  distal,  plantar,  and  interos- 
seous ligaments,  and  further  a  transverse  metatarsal  ligament  |ia8se8  between 
the  distal  ends  of  all  tlic  metatarsal  bones.  The  metatarsal  Ixines  articuLite 
with  the  phalanges,  and  the  phalanges  with  each  other,  in  a  similar  manner 
to  that  described  in  the  corresponding  bones  of  the  hand.  At  the  ankle- 1 
joint  movements  of  flexion  and  extension  take  place.  .  .  . 

"  Between  the  sevexa!  Ixjucs  of  the  tarsus  a  certain  amount  of  gliding  is 
permitted,  more  especially  between  the  os  calcis  and  cnlx>id  and  the  astrag- 
alus and  scaphoid,  so  that  it  is  j)ossible  to  invert  or  evert  tlie  foot, — it,  to 
raise  the  inner  or  outer  bordere  from  the  ground.  .  .  . 

"The  hallux,  or  great  toe,  is  tho  most  important  digit.  A  lino  pro 
longed  backward  through  it  to  the  heel  forms  the  proper  axis  of  the  foot, 
and  the  sole  chiefly  rests  n|K>n  the  pads  of  integument  situated  beneath  its 
metafarso-phalaugeal  joint  and  the  heel."  ' 

The  epiphysial  nucleus  appears  in  the  metacarpus  and  phalanges  from 
the  tliinl  to  the  fifth  year,  and  the  epiphysis  unites  in  the  twentieth  year;, 
wliilc  ill  the  metntiirsus  and  phalanges  it  appears  from  the  tliirtl  to  tJie 
eighth  year,  and  union  occurs  firom  the  nineteenth  to  the  twenty-first  year.' 

The  four  inner  metacarpal  and  metatarsal  hemes  have  distal,  the  outer 
proximal  epiphyses.  All  tlie  phalanges  have  the  epiphyses  proximal.  Thus, 
all  the  metatarpo-phalaiigeal  joints,  save  that  on  the  thumb,  are  on  two 
epiphyses ;  and  so  at  the  foot  all  metatarso-phalangeal  articulations  are 
doubly  epiphysial  except  tlie  hallnx. 

•  Creighton,  Encj-clopwditt  BritAnnica,  ninth  edition,  1878,  rol.  i.  p.  889,  wt 
"Anatomy." 

*  Barwell,  Treatise  on  DisetuM  of  the  Joint*,  1881,  p.  8. 
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la  aocoixlance  with  mtnleru  pathological  views,  the  diseases  of  tlie 
smalltT  joints  may  be  clnssifiiHl  or  dividfd  as  follows. 

Pliutic  Injiammaiions. — Synovitis  (simplex),  syndesraiti.s,  arthritis, 
osteo-arthritis,  osteitis,  teno-synovitis,  ganglion. 

Clwonic  Infectious  InjUiinmaliojui. — Tuberculosis,  osteo-myelitis,  rheuma-> 
tism,  gonorrhosa,  syphilis,  pyteraia,  metastatic. 

Aadc  Iitfedious  Infi<imnuiJtioii«  (^Se/juelw). — Measles,  scarlet  fever,  small- 
pox, typhus  fever,  typhoid  fever,  oerebro-spiual  meningitis,  pneumonia, 
dysentery,  diphthei'ia,  ery8iiH?las,  parotitis,  pertussia. 

Tumors. — Chondroma,  sarcoma. 


PLASTIC   INFLAMMATIONS. 

As  a  result  of  contusions,  sprains,  or  injuries  of  the  minor  artieiilations, 
wc  have  a  variety  of  simple  iuflatumatious  that  have  a  natural  teudency  to 
recovery  if  tlie  injured  joint  is  kept  at  rest.  This,  however,  is  not  an  easy 
matter  in  a  child :  hence  the  fre((uency  with  which  we  see  these  simple 
acute  inflammations  merge  into  the  chronic  forms  of  disease,  tlie  it-stlesa 
activity  of  the  child  preventing  the  necessary  quietude  of  the  joint,  and  the 
repeated  jars  and  irritations  of  a  damaged  joint  favoring  the  lo<alization  of 
infective  niierol>es  latent  in  the  blood  of  the  child,  until  the  soil  is  properly 
prepared  by  blood-stasis  and  aggregation  of  leucocytes  for  the  segregation 
and  destructive  multiplication  of  infective  microtirganisms.  In  this  way 
we  so  frequently  trace  the  clinical  historj'  of  joint-tuberculosis  in  children, 
and  henw  tlie  necessity  for  prompt,  early,  and  jK'rsistent  tnsitment  of  the 
plastic  or  simjde  non-infectious  joint-inflammatious  of  childhood. 

The  relative  strength  of  the  different  anatomical  structures  entering  into 
the  formation  of  the  smaller  joints  of  children  prtilisposcs  to  the  greater 
frequency  of  sprains  on  the  infliction  of  traumatism  rather  than  to  fracture 
or  dislixntion.  The  joint- formation  is  alsu  favorable  to  overstretching  of 
tlie  ligamentous  structures. 

SvNOViTi.s. — Simple  synovitis  involving  the  carpal,  tarsal,  or  phalan- 
geal articulations  ia  most  fre(juently  due  to  a  wrench  or  sprain,  although  it 
may  result  from  exposure,  from  over-exertion,  or  from  unknown  causes. 
In  few  affections  are  the  four  classi(aU  Galenic  symptoms  of  inflammation 
better  cxemplifitxl  than  in  an  acute  synovitis.  Ilcat,  jHiin,  swelling,  and 
redness  are  or<liiiarily  ci>mplaiue<l  of  within  a  few  hours  after  the  joint  has 
been  injured.  The  effusion  is  rapid,  and  the  increasctl  amount  of  synovia  is 
frequently  tingetl  with  blood  from  rupture  of  minute  iutra-artieular  capil- 
lary vessels.    Ixws  of  function  and  tenderness  acoonii»any  the  other  symptoms. 

Syxdesmitis. — In  syndesniitis,  or  inflammation  of  the  ligaments  aliout 
a  joint,  there  is  usually  the  history  of  a  sprain  followed  by  the  ordinary 
symptoms  of  such  injunV>s, — pain,  tenderness,  liKwlized  swelling  (at  first 
limited  to  one  side  of  the  joint,  as  a  rule),  ecohymoeis,  and  immediate  loss 
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of  fuuction.     The  pain  is  instantaneous  in  character.     After  a  few  daj-a 
plastic  crepitus  may  be  noticed,  due  to  peri-articular  eflftision.  i 

Arthritis. — A  simple  arthritic  inflammation  may  be  caused  by  injury  1 
or  ex])osure,  or  by  an  extension  of  a  contiguous  iuflammation,  and  givesl 
rise  to  8ymj)toni8  closely  allied  to  those  described  as  atvonipauying  synovitis.  1 

OsTEO-AuTiiKiTis. — Au  osteo-arthritis  or  osteitis  is  generally  cauwdl 
by  8  concussion  or  contusion  of  the  joint  and  a  bruising  or  laceration  of  I 
minute  bhxxl-vessels  or  capillary  loops  at  or  in  the  articular  extreraitjrl 
of  the  bone,  followed  by  hypcrnemia,  stasis,  thnjmlxBis  or  minute  emboli,! 
and  a  locmlized  infiammatiuu  tliut  has  a  distinct  tendency  to  extend  to  thai 
adjacent  joint-surface  if  absolute  rest  is  not  enjoinetl.     The  pain  is  deejier 
seated,  more  aching  in  character,  subject  to  exacerbations,  and  sonietiniw  tlie 
little  patient  complains  only  of  the  joint  "  feeling  tiretl."      There  is  not 
mucii  swelling  at  firet,  rarely  is  eochymosis  present,  and  there  is  but  partial 
Busjwnsion  of  joint^function. 

Teno-Syxovitis. — Teno-synovitis  is  moat  frecjuently  developed  along ' 
the  sheaths  of  the  flexor  tendons  of  the  wrist,  although  also  observed  in 
the  estoiisor  sheaths  of  the  same  joint  as  well  as  around  the  tendons  of  tlie  , 
ankle,  and  is  csuisc<l  by  a  sudden  sprain  from  a  blow  or  over-lifting  or  from  , 
over-exercise  at  an  unusual  or  unaccustomed  kind  of  work. 

The  synij)tonis  complained  of  are  pain,  tenderness,  and  swelling  along 
a  tendou-slieath,  the  jxiin  Ix^ing  increase*!  by  movements  of  the  tendon. , 
There  is  an  evident  disability  of  the  member  at  first,  but  after  a  few  daj'8  ' 
this  is  less  marked.  On  jKjl|)a(ion,  a  fine  tendinous  crepitus,  soft  and  rus-  I 
tling  in  quality,  can  be  elicite<l.  Congestion,  foUoweil  by  serous  and  later  i 
by  fibrinous  exudate,  marks  the  jwitliological  changes  that  are  present,  j 
The  atfection  usually  lasts  from  one  to  three  weeks. 

Ganoijon. — Upon  the  back  of  the  wrist  we  sometimes  find  ganglia,  j 
either  cystic,  articular,  or  merely,  and  far  more  commonly,  hernial  pouches 
or  protrusions  through  the  tendon-siieatb  at  some  weak  point  that  has 
yielded  iu  conscfjucncc  of  a  sj>rain.  Tliey  are,  as  a  rule,  of  slow  growtJi, , 
paiuless,  and  we  are  consulted  about  tliem  more  frequently  on  account  of 
their  unsightliuess  than  anytliing  else,  although  sometimes  they  cause  an 
appreciable  weakness  of  the  wrist  and  become  painful  after  manual  labor. 
The  contents  are  viscid  and  albuminous. 

The  projHT  treatment  of  ganglion  in  the  early  stage  oonsisia  of  firm 
elastic  pressure  by  a  jMid  and  bandage,  and,  if  this  proves  inefficient,  then 
subcutamnms  puncture  with  antiseptic  precautions,  and  expression  of  the 
contents,  with  subsequent  compression.  If  refilling  occurs,  excision  of  the 
hernial  sac  of  the  tendon-slieatl),  with  strict  attention  to  Listerism,  secures 
a  permanent  cure.  The  edges  of  the  sheath  should  be  closed  by  a  fine 
catgut  suture,  the  external  wound  elostxl  with  silk,  and  the  wrist  imraol>i- 
lized  for  several  days.  The  tubercle-bacillus  has  a  tendency  to  infect  these 
hernial  sacs  of  tendon-sheaths. 

For  clinical  purposes,  all  these  affections  known  as  plastic  or  non- 
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infectious  inflammations  of  the  smaller  joints  might   be   united   in  one 

l^groiip  iind  dfS(TilK.'d  as  sprains  of  more  or  less  severity,  iiivolvinjj  onft 
or  nil  of  the  conipouent  j>arts  of  a  joint,  according  to  the  severity  of  the 
tniuraatisin  applied.  In  the  consideration  of  their  treatment  we  will  regard 
tliem  as  so  grouped. 

Treatment. — The  indications  for  treatment  are,  cli-arly,  to  seeure  rest, 
relieve  jwiiu,  siilxliic  inflauimation,  and  restore  tlie  functions  of  the  joint. 
Complete  physiological  rest  of  an  injured  or  inflamed  joint  is  of  prime 
iniportauco.  This  may  Ix;  sceured  in  the  smaller  jttints  most  readily  hy 
tile  appliesitlon  of  a  moulded,  uiwly-iMiddtHl  splint,  apjilied  so  as  to  iiielude 
also  the  proximal  joint.  In  the  case  of  the  ankle-  or  wrist-joint,  immob- 
ilization is  attainwl  Ity  ap|»lying  a  light  plaster-of-Paris  cast.  In  all  caeca 
smooth,  elastic,  firm  pressure  should  Ik.'  ol»taine<l  by  surrounding  tlie  joint 
with  layers  of  cotton  batting  or  absorbent  cotton  under  the  fi.xation  dreea- 
ing.  If  wounds,  abrasions,  or  blisters  are  present  on  tlie  skin,  they  should 
be  first  well  chiansed,  disiufeetc-d,  dusted  with  iiKloforra,  and  covered  with  a 
layer  of  antiseptic  gauze.  When  immobiliztition  of  tlie  joints  of  the  fingers, 
hand,  and  wrist  is  secured,  the  forearm  sbould  lie  carried  in  a  sling. 

In  acute  inflamm.ition  of  the  ankle  or  tarsal  joints,  after  immobilization 
the  patient  should  remain  in  IxhI  for  some  days,  or  at  least  keep  the  foot 
elevated,  and  afk-rwards  use  crutches  imtil  repair  is  complete. 

In  the  phalaugeid  joints  of  the  toes  and  metatarsal  joints,  immobiliza- 
tion may  l>e  seeuretl  by  wearing  a  Chinese  shoe  or  a  siioc  with  a  Tlionias 
8ole  or  a  brood  un))euding  sole,  care  lieing  taken  that  it  is  long  enough 
not  to  press  upon  the  Un-a}  This,  however,  is  more  useful  in  flic  chronic 
inflammations  of  the  joints. 

Pain  may  be  relieved  by  the  application  of  firm  elastic  compresses,  a 
layer  of  soft  wtton,  and  over  this  a  flannel  bandage  or  pure  rubber  bandage 
drawn  with  just  sufficient  tightness  to  give  a  feeling  of  support.  Hot 
fomentations,  hop-bags,  hot  salt,  and  various  anodyne  solutions  are  of 
advantage,  and  give  comfort  to  the  patient. 

Children  almost  always  want  "stjmething  put  on  it  that  will  stop  the 
pain."  I  have  fimnd  great  relief  from  the  use  of  the  following  formula  in 
all  contusions  and  injuries  around  the  joints: 

B  Acidi  carbolici,  3  ii ; 
Glyc'crini,  f^y\ ; 
Tinct.  opii,  fjvii ; 
Tinct.  amietp,  f^'"*  i 
Spt».  vini  rect.  dil.,  q.  6.  sd  f^viii. 
Apply  freely  to  the  injured  purt. 

The  internal  use  of  sedatives  is  also  often  required  if  the  pain  is  severe. 
Inflammation  is  lessened  by  the  elevation  of  the  joint,  by  its  fixation,  and 

'  K.  H.  Bmdford,  R.  W.  Lovett  Buck's  Reference  Hand-Book  of  tho  Medical  Sciences, 
1889,  vol.  viii.  p.  868,  art.  "Joints." 
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by  the  iise  of  comj)res8ion,  hot  fomentations,  ice-bags,  auJ  such  other  mcn»-l 
ures  as  will  tend  to  relieve  arterial  tension.  When  there  is  tnarketl  cB'nsiiml 
within  a  joint,  aseptic  aspiration,  with  subsequent  elastic  comprci«ion,  should  " 
be  resorted  to.  It  is  ads'ised  by  Martin  to  apply  a  rubber  Ijandage  aruuud 
the  joint  and  aspirate  Wtwcen  tlie  folds  of  the  Ijandage,  and  after  the  with-, 
drawal  of  tiie  duid  to  allow  tlie  Imndage  to  remain  on.  This  is  exceUentJ 
practice,  and  gives  admirable  results,  especially  iu  the  knee.  I 

The  functions  of  the  joint  on  be  restored  by  frtissive  motions,  frictionj 
embrocations,  and  esiM?ciully   by  systematic  massage,  which  stimulates  ihel 
adjacent  lymphatics  to  carry  away  tlie  excess  of  plastic  deposit  around  tli#l 
joint  that  is  often  the  cause  of  the  stiffness.      If  there  is  a  considerable 
amount  of  ankylosis,  it  is  better  to  aniesthetize  the  child  and  completely 
break  tip  adhesions  nithcr  than  run  the  risk  of  causing  additional  joint-' 
trouble  by  repeated  inefficient  attempts  to  overcome  tliem.    Gamgee  advises 
soft  dry  spouges  applied  firmly  around  an  inflametl  joint,  and  then  by  wet- 
ting  them  elhcieat  tirra  pressure  is  obtained  that  favors  the  absf>rption  of  ' 
efl'used  protlucta.     Firm  continuous  pressure  favors  absorption  and  atrophy. 
Intermittent  pressure  stiaiulatcs  new  growth  and  plastic  exudate.      Chil-J 
dreu  regain  the  usefulness  oi'  an  inflamed  joint  in  a  remarkiiblc  manner,  1 
and  I  have  been  agreeably  surprised,  in  a  number  of  cases  where  passive 
motion  had  to  be  discontinued  on  account  of  pain  or  the  dread  of  the  child  i 
to  have  the  joint  movetl,  t>o  find,  after  a  judicious  selection  of  toys  or  games  I 
which  would  necessarily  bring  into  use  the  offending  joint,  that  iu  the  course  I 
of  a  few  weeka  or  months  the  child  had  "  worked  ofi'  the  stiffness,"  a»  Owen 
expresses  it. 

In  teno-synovitis,  or  thecitis,  firm  elastic  compression  along  the  course 
of  the  inflamed  tendon-sheath  should  Ije  applie<l  and  secured  by  a  fhtunel 
roller.  The  forearm  sluiuld  lye  laid  ujwn  one  of  Levis's  metallic  splints  J 
after  tlie  compress  is  applietl,  or  a  light  plastcr-of-Paris  cast  may  be  put! 
on,  or  the  forearm  may  be  laid  on  a  jwdded  basswood  splint  and  carried  io 
a  sling  for  a  week  or  two.  The  disability  rarely  lasts  longer  than  thn.« 
weeks. 

CHRONIC   INFECTIOUS  INfLASIMATIONS.  " 

Tf  BEiicuLosis. — Tuberculosis  of  the  minor  articulations  usually  oo- 
curs  as  a  primary  osteitis  or  osteo-arthritis,  more  rarely  as  a  synovitis. 
Althougli  generally  mentioned  as  a  primary  tuberculosis,  it  is,  strictly 
spi^king,  a  secondary-  invasion,  as  the  primary  dfpAt  must  be  situated  in 
some  of  the  lymph-channels  lx'fi>re  the  bacillus  rt^ches  Iwnes  or  joints^ 
The  mrxle  of  entrance,  or  "  jwrt  of  entry,"  of  the  tubercle-bacillus  to  the 
human  organism  may  be  either  directly  through  a  wound  or  abrasion,  or 
through  a  lesion  of  the  mucous  membrane  of  the  bronchial  tulies,  alimentary 
tract,  or  un)-genital  system.  In  cliildren  invasion  takes  place  most  fre- 
quently via  the  lungs.  No  matter  what  the  mofle  of  entrance,  we  find  forty 
per  cent,  of  the  cases  oocun-ing  as  a  localized  osteo-arthritis. 
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B  Tuberculous  joiiit'-tlisease  is  pre-cmineatly  a  disease  of  childhood.  Boys 
are  aff«;t«?d  more  frequently  than  girls. 

Localization  of  Tuberculosis. — A«x>rding  to  Sclimallftiss's  statistics 
relative  to  the  frequency  of  localization  of  tuberculosis  in  the  different  bones 
or  joints,  we  find  that  the  foot  is  ati'ected  in  niueteen  j>er  cent,  of  the  cases, 
and  the  hand  in  eight  jwr  cent,  only.'  When  we  con.«ider  that  children  are 
peculiarly  liable  to  the  sprains  and  twists  and  various  local  minor  artic^ 
ular  tratiniatistns  that  initiate  the  localization  of  tubercular  processes,  we 
can  readily  appi^eciate  the  importance  of  this  subject  and  the  necessity  for 
its  early  recognition  and  pi-oper  treatment.  Miiller  has  dcmonstratetl  that 
when  the  bacilli  of  tuberculosis  arc  present  iu  the  blood-cnrrent  loc-aiiza- 
tion  takes  place  frcfjuently  in  young  jiersons  near  the  cpipliysiiil  cartilage  by 
the  microbes  becoming  arrested  iu  one  of  the  terminal  branches  of  an  artery, 
causing  an  obliteration  of  its  lumen  by  an  embolus  of  granulation-tissue 
containing  bacilli  j  or  the  bacilli  may  Ix^  implanted  upon  the  vessel-wall, 
and  a  gradual ly-incirasiug  mural  tlirombus  obstructs  the  lumen  of  the 
vessel.* 

The  peculiarity  of  the  tubercle-bacilli  is  to  incorporate  themselves  with 
a  white  bloiKl-corpuscle  and  tnin.«form  it  into  a  lymphoid  cell  of  larger  size.* 
Obstruction  of  the  lumen  of  an  artery  in  the  epiphysis  of  a  long  bone  leads 
to  the  frequently-obser\'ed  sequestration  of  a  triangular  piece  of  bone  cor- 
responding in  shape  to  tbe  aiva  supplied  by  the  vessel.  Obstrurtion  of 
the  nutrient  artery  in  the  phalanges  may  Iciid  to  death  of  the  entire  shatY, 
especially  if  the  pus-microbe  invades  the  subiieriosteal  tissue. 

Dia^nosiB. — Generally  there  is  not  much  difficult^'  in  arriving  at  a 
correct  diagnosis  of  tuberculosis  of  a  minor  articulation  when  we  take  into 
account  the  history  of  the  case, — slight  traumatism,  a  neglected  sprain  or 
contusion,  a  subsidence  of  the  acute  |«iin  and  swelling,  fi»lluwe<l  by  a  chronic 
thickening  of  the  joint-structui'cs,  and  a  jraiuless  swelling  of  the  joint  or  near 
the  joint  (jiainless  unless  overilexiou  or  extension  or  deep  firm  pressure  is 
made,  which  causes  pain  to  be  felt).  There  is  an  increasing  weakness  of  the 
joint,  extending  to  the  proximal  muscles  also,  which  soon  become  atrophied 
from  disuse. 

In  ease  of  involvement  of  the  wrist,  the  fingers  are  usually  kept  ex- 
tended, and  there  is  a  marked  helplessness  about  the  member;  fluctuation  is 
indistinct,  and  scjmctiracs  "  boggy"  by  reason  of  the  mass  of  gi-anulation- 
tiasue  in  which  coagulation-necrosis  has  not  yet  occurred.  If  the  aflcction 
originates  in  the  synovial  membrane,  the  effusion  and  swelling  are  more 
marked.  There  is  not  much  iniiminiient  of  general  health  unless  die  lungs 
are  the  scat  of  miliary  tubercles.  There  is  not  much  tendency  to  anky- 
losis.    Fibrinous  iloceuli,  or  rice-bodies,  are  indications  of  tuberculosis. 

'  Fcngcr,  Joumul  or  the  American  Medical  Awociation,  1889,  toI.  xiii.  p.  687,  art 
"  Tubcreuloei*  of  Bones  and  Joint*." 

•  Senn,  Surgical  Bacterioloirj-,  1889,  p.  185. 

*  Qentar,  Aauptic  and  Antiseptic  Sui^gery,  1888,  p.  284. 
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In  the  aukle-joint  the  fungous  synovitis  with  painless  abscesses  and  fis- 
tulous tracks,  through  tlio  mouths  of  which  grauulation-tissue  protrudes,  is 
the  variety  luost  frcqueutly  seen. 

In  the  phalanges  of  the  fingers  and  toes  we  meet  with  the  central 
myeloid  tuherculosis,  or  "  spina  ventosa"  of  some  authors,  expanding  the 
compact  structure  of  the  bone  to  a  mere  shell,  and  fre<]uently  implimting 
multiple  phalanges,  with  a  tendency  to  epiphysial  and  articular  involve- 
ment. This  tuberculous  osteo-myclitis  also  aticcts  the  metacarpal  and  meta- 
tarsal bones  in  children. 

We<.^ping  sinews  or  ganglion,  communicating  with  the  wrist-joint  or 
existing  in  the  slieaths  of  the  extensor  tendons  overlying  it,  are  now  recog- 
nized as  a  form  of  tulxrcular  infection  of  the  synovial  order,  where  we 
have  the  loi'alizatiun  of  the  floating  bacilli  in  the  membrane  by  capillary 
embolism  or  mural  implantation. 

Tendou-tul>erculosis  is  an  appjndix  of  joint-tuberculosis,  and  merits  the 
same  e<.insidui'ati<.m. 

Pro^osis. — Tiie  prr>gno8i8  in  a  case  of  local  articular  or  osseous  tuber- 
culosis in  a  small  joint  is  usually  good,  espei'tally  in  children,  provided 
there  are  no  foci  in  the  lungs.  There  is  a  natural  resistance  on  tlie  part  of 
the  child  to  disease-proceiises,  a  constant  antagonism  between  growth  and 
nonnol  healthy  tissue-development  on  the  one  hand,  and  dt^nerative 
changes  due  to  the  activity  of  the  tiilxvrcle  on  the  other,  with  the  fortunes 
of  war  pretty  constantly  on  the  side  of  the  physiological  cell-soldiers. 
Hence  the  fretpient  recoveries  from  joint-tuberculosis  in  children,  with,  to 
he  sure,  occasional  relapses,  but  generally  a  recovery  with  a  lasting  memcnlo 
of  the  fight  in  some  scars  or  a  si.)mewhat  imjiaired  joint  that  was  the  stvue 
of  the  conflict 

Treatment. — Conservatism  shotdd  be  practised  in  all  ojienitions  upon 
tiie  joints  of  children  :  erosions,  rather  than  excisions,  should  l>c  the  rule. 
The  underlying  principle  of  treatment  in  all  simple  inflammations  of  joints 
is  rest — physiological  rest — until  the  pathological  changes  are  arrested. 
The  principle  of  treatment  of  infective  joint-aftections  should  be  to  mini- 
mize the  activity  of  the  micriil>e  that  is  the  causal  factor  of  the  pathological 
processes  under  discussion,  and  to  mnltiply  the  tissue-resistance  of  the  child 
against  the  ravages  of  the  micro-organisms  of  disease. 

The  organism  minimizes  the  activity  of  the  Imcilli  sometimes  in  cases 
where  the  destructive  processes  originate  in  bone  near  an  articidar  surfiice ; 
when  perfi.iration  of  the  joint  takes  place,  a  wall  of  granulation-tissue  is 
tin-own  across  the  joint  around  the  seat  of  infection,  and,  if  the  circum- 
stances are  iavorable,  a  wall  of  cicatricial  connective  tissue  is  formed  which 
protects  the  intact  from  the  infected  jwrtion  of  the  joint,  and  resists  the 
advance  of  the  bat'illi,  which  thus  l)e<!ome  walled  in  by  their  own  environ- 
ment and  die  a  natural  death.  Of  t»urse  where  such  a  favorable  termina- 
tion lakes  ])laee  it  is  probable  that  the  tubercular  virus  was  attenuated  by 
age  or  suffered  from  want  of  a  proper  nutrient  medium.     We  fortift"  the 
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resistanpe  of  the  child's  organism  by  rest,  diet,  stimulauts,  and  local  refriger- 
ation or  pressure. 

Operalive  Treatmeid. — Artificial  aiifemia  of  the  limb  by  means  of  a 
nibbcr  bandage  should  precede  the  operation,  the  bandage  being  applied 
above  the  affei-ted  joint  only.  In  all  ojierations  njwn  tulKTcnlar  joints 
strict  attention  to  the  details  of  antiseptic  snidery  is  essential  to  success: 
sterilizwl  hands,  instruments,  and  field  of  operation  are  most  desirable. 
Because  i»f  the  opening  up  of  venous  channels  in  tubercular  tissue,  we  are 
liable  to  snbjci-t  the  patient  to  the  risks  of  diss<'raination  of  tubercle  through 
the  opened  blowl-cliaunels,  if  care  is  not  taken  to  remove  thr.iroughly  all 
infectetl  tissue  by  knife,  scissors,  sharp  spoon,  or  Paqueliu  cautery  ;  more- 
over, if  antiseptic  pR-eautions  are  neglected,  pHS-microl>es  are  brt)ught  in 
ooutact  with  a  surfaif  well  pre|)ared  by  previt.uis  pathological  processes  tor 
the  development  and  propagation  of  suppurative  and  septic  prtjcesses  that 
imjK?ril  the  integrity  of  the  ji/int  or  may  destroy  the  patient.  Where  the 
wrist-joiut  is  involved,  and  especially  if  suppuration  has  resulteil  by  reason 
of  the  invasion  of  the  tubercular  tissue  by  tlie  pus-microbe,  the  infected 
joint  should  Iw  thoroughly  disinfected  by  irrigation  with  a  sublimate  solu- 
tion, one  to  two  thousand,  careful  cleansing  and  disinfection  of  the  cuta- 
neons  surface  around  the  joint,  enlargement  of  existing  sinuses,  or  a  free 
dorsal  or  lateral  incision  over  the  most  prominent  part  of  the  distended 
eaj>sule,  followed  by  a  thorough  scraping  and  clipping  away  of  all  di.«ieased 
tissue,  infected  capsule,  and  carious  bone,  then  t<puching  all  oozing  ves.sels, 
especially  in  Iwne,  with  Pa(]ueiin  cautePi'.  Perfect  hoemostasis  is  desirable, 
Itnt  uot  always  attainable.  When  the  disea-sed  tissue  is  all  reniovMl,  the 
joint  should  Iw  fluslux!  with  a  fitty-per-tx-nt.  solution  of  compound  tincture 
of  iodine,  lightly  iodoformized,  drained  with  a  small  perforatetl  rubber 
drain  or  twist«Hl  bit  of  iodoformcil  gjiuze,  clost^^l  by  a  c«jntinuou3  silk  KUture, 
complete  antiseptic  dressing  ai)])lie<I,  and  then  placwl  on  a  well-padded 
palmar  splint,  or,  better,  a  light  plaster -of-Paris  east  applied,  and  then 
redressed  every  three  to  five  days.  Not  infrcquently  a  revision  of  the 
o|ieration  is  necessary-  where  some  infected  tissue  has  Ix^'n  lell.  Fuuetional 
results  are  better  than  from  excision. 

In  ankle-joint  tuberculosis  the  astragalus  is  most  frequently  primarily 
infected,  and  in  cas(w  requiring  operative  i nterfei-enco  no  attention  should 
be  paid  to  the  anatomical  outlines  of  the  joint  with  a  view  to  limiting  the 
ojTcration  to  a  single  bone  or  capsule.  Free  lateral,  slightly-curved  incisions 
should  Ix;  made  that  will  permit  free  acct>8s  to  and  thorough  scraping  and 
curetting  of  the  diseasetl  tuljercular  tissue.  If  an  abscess  has  already 
opened  on  the  instep,  as  is  frequently  the  case  when  we  are  first  consulted, 
the  sinus  should  be  enlarged  and  traced  into  the  joint,  thoroughly  spooned 
ont,  and  injected  with  tincture  of  iodine.  Through-and-through  drainage 
should  be  provided,  and  dressings  applied  and  changed  as  suggested  for  the 
wrist-joint. 

As  a  rule,  the  functional  use  of  the  joint  is  fairly  good  after  these  opera- 
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tioDS.  Indeed,  if  tliey  are  done  before  the  articulation  becomes  pu&-iufected, 
and  the  operative  cavity  is  permitted  to  fill  with  a  moist  clot  under  jjerfect 
aseptic  closure,  a  remarkably  good  result  is  attainable.  Tiiere  is  al\va\-s 
some  liability  to  relapses,  and  often  a  neoessitA'  for  an  operation  of  revision. 
This  slKiuJd  always  be  done  when  pale  tulxrciilar  granulations  protrude 
fmm  drainag<.'-o|)enings,  or  when  cicatrization  is  slow. 

In  tendon-ttiWrculosis,  the  not  itifreijuent  sequel  of  sprains,  the  sheath 
should  be  fre('ly  opened  and  every  portion  of  it  that  is  infected  carefully 
rcnK)ve<l,  along  with  the  gelatiniform  tissue  frecjuently  surrounding  it.  The 
tendon  itself  sliould  be  scraped  if  it  is  covered  with  fine,  pale,  jelly-like 
granulations,  and  after  the  wound  has  been  thoroughly  irrigated  with  a 
mercuric  solution  the  surrounding  healthy  muscular  and  connective  tiiisue 
should  be  closixl  around  it  with  a  ctjutinuous  fine  catgut  suture,  and  the 
integument  closed  with  silk  sutures  without  drainage,  the  idea  being  to 
permit  a  moist  clot  to  form  around  tiie  tendon,  and,  by  subsequent  careful 
jMissive  motions  of  flexion  and  extension,  commenced  ten  days  after  the 
operation,  a  new  sheath  is  grooved  out  of  or  in  the  blood-clot,  and  the 
movements  of  tiie  wrist  or  aukle  tendons  are  restored.  Better  results  are 
obtained  upon  the  dorsal  tlian  u|)on  the  palmar  surfaces.  After  operations 
of  this  kind,  for  the  first  week  or  ten  days  a  firm  elastic  graduated  com- 
press, with  immobilization  after  the  application  of  the  primary  typical 
Lister  drc^ssiug,  shttuld  constitute  the  treatment. 

A  similar  plan  sliouhl  i)c  followed  in  the  treatment  of"  weeping  sinews," 
or  localized  infwtetl  dilsitiition  of  the  tendon-sheath:  all  fibrinous  floccnii 
or  melon-seed  b(xlies  should  be  removed,  and  the  sheath  closttl  around 
the  tendon  after  tlie  removal  of  infccteil  parts. 

OsTEO-MYELrTLS. — Tulicrcular  osteo-rayelitis  of  the  phalanges,  or 
"spina  ventosa,"  sometimes  suljsides  sjiontaneously,  or  is  diminished  by 
the  alterative  action  of  iodine  locally  ;  but  its  manifest  tendency  is  to  in- 
vade more  tissue,  to  disseminate  itself,  to  attack  secondarily  the  perioeteuin, 
and  to  form  indefinite  aliscesscs.  The  safest  nde  in  dealing  with  this 
rather  rare  form  of  osseous  tuberculosis  of  the  minor  articulations  is  to 
make  a  free  incision,  and  chisel  and  8cra])e  a\vay  all  intected  tissue  with 
very  small,  siiecially-selected  instniments.  Often  an  excision  or  an  am- 
putation is  required ;  and  the  invariable  rule  is  permanent  deformity  or 
distortion  of  tlie  digit. 

In  the  milder  and  earlier  cases  of  osseous  or  osteo-arthritic  tuberculosis 
of  the  minor  articulations,  where  the  child's  organism  is  physiologically 
active  and  its  general  health  good,  and  where  the  attack  of  the  bacilli  seenis 
to  be  comparatively  feeble,  we  should  be  justified  in  waiting  for  a  reason- 
able time  l)efore  advising  oj)erative  interference,  and  relying  ujx)u  complete 
rest  of  the  affected  joint,  placing  it  upon  a  moulded,  well-padded  splint, 
with  moderate  elastic  uniform  compression,  for  a  sufficient  length  of  time 
to  enable  us  to  judge  of  the  progress,  arrest,  or  diminution  of  the  infective 
pathological  processes,  at  the  same  time  improving  the  child's  nutritioOij 
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should  it  seem  necessary,  by  the  administration  of  tonics  and  nutriments. 
In  tliat  variet)'  where  tiie  raorhid  processes  are  initiated  in  tlie  synovial  niem- 
lirane,  aspiration  and  overd intention  of  the  joint  with  a  (wo  or  three  per  cent. 
warm  carbolized  solution  or  with  an  emulsion  of  etlier-imlofurm  is  occasionally 
curative,  although  not  devoid  of  danfrer.  It  is  safer  to  tnist  to  elastic  com- 
pression and  fixation  of  the  joint.  If  ttie  synovitis  becomes  suppurative,  a 
free  incision  and  persistent  warm  antiseptic  irriij^ation  may  stive  the  joint. 

Acute  infectious  osteo-myclitis  is  distinguished  from  myeloid  tuliercu- 
losis  hy  its  greater  oonstitutional  disturbance,  its  agonizing  j>ain,  involving 
usually  multiple  Ixmes  and  joints,  an<l  the  rajiidity  of  its  eours<.>  towards 
suppuration  and  e]>iphysial  destruction.  It  is  most  frequently  mistaken  in 
its  early  clinical  history  for  rlienniatism,  growing  pains,  or  tyjihoid  fever. 
As  soon  as  its  nature  is  recognizwl,  the  indications  for  treatment  are  to  re- 
lieve tension,  lesson  pain,  and  support  the  strength  of  the  patient.  This  can 
best  1)0 done  by  limiting  the  destructive  processes  by  early  incision,  opening 
up  the  epij)hysial  ends  of  the  alTefrtcd  Iwne,  scraping  and  disinfecting  the 
rac^lullary  canal,  and  iodoformizing  the  infected  area.  Go<id  drainage,  fix- 
ation of  the  joint,  and  elevation  of  the  atfected  part,  with  frequent  change 
of  dressings,  constitute  tlic  most  efficient  treatment.  Metastatic  abscesses, 
py:einia,  and  death  often  close  the  scene  in  (his  terrible  disease. 

Rheumatism. — RIteumatism  affecting  the  minor  articulations  retjuires 
no  jartieular  mention,  and  is  amenable  to  (lie  same  rules  of  treatment  that 
apply  to  other  articulations.  Locally,  chloroform  lltiiment  and  «iniphorated 
soap  liniment  freely  applied  to  the  affected  hands  and  feet,  these  being  then 
covered  with  cotton  batting  and  oileil  silk,  or  enveloped  in  soft  flannel 
Iwindages,  have,  according  to  my  experience,  \kcii  the  most  conifoilable 
ap])lication8  until  the  systemic  treatment  affoixiixl  relief.  Subsequent  stiff- 
ni-ss  of  (he  fingers,  wrists,  or  ankles  may  be  greatly  diminished  by  massage 
and  passive  motion. 

Arthritis  deformans  is  occasionally  met  with  in  the  minor  articulations 
of  children,  but  this  intractable  affection  is,  fortiniately,  seldom  seen. 

GoNORRHCEA. — Gonorrhrt'al  infection  of  joints  is  usually  observed  as  a 
synovitis  of  an  essentially  chronic  character  and  likely  to  be  followed  by 
more  or  less  loss  of  functional  activity  of  the  joint  for  an  indefinite  length 
of  time.  Exacerbations  are  common.  The  gonococcus  expends  its  surplus 
energy  ujwn  the  synovial  membrane  when  it  invades  a  joint.  Out  of 
three  hundred  and  eight  cases  of  gonorrhoea!  joint-infixition,  the  minor 
joints  were  implicated  one  htmdrod  and  eleven  times.  In  children  it  is  so 
rare  an  affection  that  I  have  never  seen  an  example  of  it  under  fifteen  years 
of  age.  If  seen,  however,  it  presents  the  same  peculiarities  and  is  amenable 
to  the  same  treatment  as  in  the  adult. 

GoiT  is  unknown,  so  far  as  I  am  informed,  among  children. 

Syphilis. — Joint-inflammations  in  syphilis  may  develop  in  either  the 
secondary  or  the  tertiary  stage  of  disease.  In  the  secondary  stage  the  mor- 
bid phenomena  of  synovitis  appear,  while  in  the  tertiary  stage  gummata 
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and  a  resultant  peri-synovial  hypeq>lasia,  or  a  later  osteitis  of  t 
tive  tjiie,  demand  our  attentioo.  Heixnlitary  syphilitic  joint-naafaKM  1 
are  obecrved  more  frt'tjueDtly  in  infants  and  cliildren,  and,  iroMSi|»  I 
Schullcr,  appear  as  a  synovitis  with  l<jcalized  jiatelies  of  cartilip-iiw»  I 
or  as  an  osteii-cliondritis  aluug  the  epiphysial  line  with  coinddeot  poida  1 
and  jiericliondritis.  j 

The  minor  articulations  are  attacked  in  one-third  of  the  casadtB^ 
A  differential  diagnosis  between  rickets  and  inherited  syphilis  laa  mi;> 
be  made  by  a  historj*  of  the  c'ase  and  by  au  exaniiuation  of  the  anhk 
extremities  of  other  bones,  aud  esiKJcially  of  the  costo-stemal  uniitt.  i 
history  of  previous  miscarriages  on  the  jiart  of  the  mother,  and  of  lohti 
anufflcs  and  syphilides  on  the  j^iart  of  the  child,  is  corroborative  evi4a« 
of  sypliilis  inherited  by  the  child  suspected  of  osteo-arthritic  8v"philti 

The  treatment  consists  in  hxal  inunctions  of  oleatc  of  naercuir  gf  ■*• 
curial  ointment,  and  the  long-continued  interual  administration  of  •• 
syphilitic  remedies,  combined  with  tonics  and  attention  to  the  hygifon' 
the  child. 

Pyemic  JorNT-AFFEcnoys. — Pyiemic  joint-affections,  accordinc:  to 
Barwell,  are  almost  always  multiple,  and  the  smaller  articulations  fn- 
quently  partake  iu  the  morbid  processes.  After  lasting  for  a  w«'k  or  w 
days,  the  severity  of  joint-symptoms  is  localized  in  one  or  two  joints,  »> 
rule.  Tile  disease  is  usiicred  in  by  pyre.xia,  rigors,  and  increased  srsirew 
disturljatK-e ;  not  infrequently  tlie  infection  follows  some  slight  traunarisB 
over  the  phaliingesil  articnlatinns.  Often  I  have  seen  a  slight  inciatd  ■' 
lacerated  wound  over  a  plialangeal  articulation  apparently  heal,  and  a  fi'* 
thiys  later  give  evidence  of  jniemic  invasion  of  the  un<lerlying  or  contipi- 
ous  joints.  The  destruction  is  rapid,  and,  wl)cn  there  is  a  history*  of  scpti* 
wound  followed  by  joint-infection  by  the  pus-microbe  (staph vlococcos  wd 
streptococcus  pyog(?nes,  aureus  or  alhus),  free  incision,  with  antiseptic  irrijja- 
tion,  is  the  surest  and  safest  ramie  of  relieving  tension  and  saving  die  ji^iiit- 
At  the  same  time  the  internal  administration  of  quinine,  iron,  and  whiskey 
is  clearly  indicated.  General  supporting  medication,  with  local  disinfection 
and  dminage,  constitutes  the  best  treatment  with  which  I  am  acquainted. 

Metastatic  Joint- Affections. — Metastatic  joint-affections  are  o«*- 
sionally  seen  in  children  after  an  attack  of  the  mumps.  There  is  an  in- 
crease of  the  quantity  of  synovia  in  the  capsule.  The  joint  becomes  stiff, 
slightly  painful,  aud  somewhat  doughy.  Usually,  under  rest,  equable 
compression,  or  hot  fomentations,  the  s^movitis  disappears  in  the  course  of 
a  few  weeks. 


•4 


ACUTE  INFECTIOUS  DISEASES  LIABLE  TO  JOINT-COMPLICATIONS. 

In  regard  to  acute  infectious  diseases,  such  as  scarlet  fever,  measles, 
small-pox,  whooping-cough,  diphtiieria,  typhus  and  typhoid  fever,  cerebro- 
spinal meningitis,  erysipelas,  septioemia,  etc.,  liable  to  be  followed  by  joiut- 
iuflammatioas  from  an  infection  of  the  joint  by  the  specific  microbes  of 
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^these  different  diseases,  it  may  be  said  that  the  infection  either  occurs 
''^•through  the  iikhUuih  ot'  the  circtihitinn  earn'ing  tlie  infective  microbe  to 
••fcthe  synovial  surface,  or  reaches  the  joint-surface  from  a  separate  focus  of 
•i'  disease  by  the  lymph-channels,  or  by  direct  extension  from  continuity  or 
•f-  contiguity  of  surface. 

Micro-organisms  are  found  in  the  diseased  joints  corresponding  to  the 
t  micro-organisms  of  the  general  disease  from  which  the  little  (wticut  is  suf- 
K  fering.  This  is  now  the  geDerally-ai-ccpted  belief  of  mf)deru  pathologists, 
J.  and  the  occurrence  of  joint-complications  in  the  acute  infectious  diseases  is 
^  prf>mptly  recognized  and  its  treatment  l>aseil  ujxin  this  recognition  of  the 
f  essential  cause.  The  general  treatmeut  consists  in  the  exhibition  of  reme- 
f  dies  calculatetl  to  combat  the  geuenil  systemic  infection  of  the  particular 
j  infectious  disease  under  consideration  that  gave  rise  to  the  local  joint^symp- 
,      toms,  and  the  hx-al  treatment  consists  of  rest,  fixation,  and  clastic  compres- 

Ision  of  the  affectwl  joint,  or,  later,  of  aspiration,  incision,  disinfection,  and 
drainage,  if  extensive  disorganization  has  occurred. 


TUMORS. 


The  minor  articulations  of  cliildren  are  liable  to  the  development  of 
cither  chondromas  or  sarcomas,  which  may  appear  upon  the  joints  of  the 
hand  from  injury,  or  n[K)U  the  distal  tocvjoints  from  shoe-pressure.  They 
present  the  same  clinical  iiistory  here  that  accomjianies  their  development  in 
other  localities.'  The  chondromas  refjuirc  complete  excision,  with  removal 
of  the  cartilage-matrix,  or  tliey  will  certainly  recur. 

The  sarcomas  are  usually  central  or  medullary  fn  their  origin,  although 
sometimes  springing  from  periosteal  or  synovial  surfaces,  are  rather  rapid  in 
their  growth,  and  reriuire  amputation  at  the  proximal  articulation  of  the 
bone  involved.' 


'  Ctimi!  and  Runvier,  Pwlhological  Histology,  1882,  p.  217. 
>  Mareh,  Diseaies  of  the  JoinU,  1886,  p.  288. 
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ANKYiiOSis  [n-ftxjXij^  "bent")  is  a  term  used  to  signify  a  more  or  ka' 
complete  fixation  of  a  joint  as  tbe  result  of  elironic  pithological  changes 
affwtiug  its  component  jmrts.  The  term  has,  however,  been  em))loyed  in  a 
very  indefinite  sense,  and  without  i-egard  either  to  the  character  of  the 
changes  or  to  the  special  tissues  implicate*!.  Thus,  limited  movements  of 
joint«,  the  result  of  contrac-tured  skin  or  fascia,  shortened  tendons  or 
muscles,  inducetl  voluntarily  or  involuntarily,  liave  been  included  under 
the  one  name.  Iconic  authorities  qualify  the  term  so  as  to  designate  as 
spurioim  anlcyl()«i«  all  restricted  movements  of  joints  determined  by  changog 
of  tissues  exterior  to  them.  Such  extra-aiiicular  conditions  may  be  referred 
to  as  complications,  but  will  not  be  more  particularly  considered  here.  In 
ankylosis  proper,  the  fixation  is  decided,  if  not  absolute,  and  the  changra 
are  witliin  the  joint :  the  disease  is  intra-articular. 

The  joint  or  limb  nccfl  not  be  bent,  or  cnioktKl,  as  might  be  implied  bv 
tbe  use  of  the  Ga-ek  word.  The  relative  position  of  the  bones  may  van.'; 
that  is,  the  joint  may  lie  fixed  at  any  angle,  or  the  limb  may  be  straight. 

As  the  fixation  nuist  Im'  (lr>fi<l«l,  the  connecting  tissue  will  be  liniiteil 
in  length  for  the  union  of  the  respective  bnnes  to  be  close.     The  firmncs 
of  fixation  will  dc[«'iid  largely  upon  the  character  of  the  uniting  tissue, — 
its  histological  advaiK'C  from  the  original  graiiuliition-tis.sue  of  inflammatinn. 
The  terms  fibrous,  cartilaginous,  and  osseous  ankylosis  express  this  fact 
True  bony  unimi  does  away  with  a  joint,  the  contiguous  bones  being  final; 
connected ;  fibrous  union  occasions  varjing  degrees  of  stifTness.    The  claesi 
fication  fomp/tif  and  iiwompMe  ankylosis,  adojitf^l  by  some,  was  detenninf< 
by  (he  c'oiitnist  prcsi-uti'd  by  osseous  iwiion  with  an  absolutely  immovable 
joint  and  fibrous  union  with  appreciable  mobility. 

Under  cither  variety,  very  different  conditions  of  the  joint  are  foiinJ, 
The  tcndcniy  of  the  fibrous  form  is  to  Ijcwime  osseous.  Cartilaginous 
ankylosis  is  rarely  met  with,  and  may  be  looked  upon  as  a  transitional  stage 
between  the  fibrous  and  the  ass<'ous.  R.  Vulkniann  described  this  as  seen 
in  young  subjects  after  suljacute  coxitis  without  su])puration. 

The  kind  of  ankylosis  is  determined  largely  (1)  by  the  character  of  the 
original  cause,  (2)  by  the  continuance  of  the  morbid  processes  to  tlie  lesser 
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or  greater  destnirtion  of  tiBsiip,  aiul  (3)  by  the  degree  of  reparative  power 
prevailing  in  the  strudurt'S  imjdirated. 

Thus,  we  find  the  fibrous  ankylosis  commonly  as8ociato<l  with  slight 
iiijiirics,  or  with  stntmous  or  rlieuniatic  conditions.  Tlic  osseous,  on  the 
other  hand,  follows  active  pyogenic  protx'sses,  or  septic  inllammations  ctin- 
sequent  upon  severe  traiiinatic  lesions.  Not  infrefjucntly,  however,  the  two 
varieties  coexist,  and  time  only  may  be  needed  for  the  larger  development 
of  the  more  highly  orgauized  tissue. 

In  all  cases  of  true  intrn-articular  ankylosis  a  series  of  pathological 
changes  can  be  traced  progressively  to  the  complete  loss  of  function  and 
final  fixation  of  the  Joint.  The  synovial  membrane  suffers  first,  as  a  rule, 
the  inflamniatidn  dctenuining  plastic  cfiVision,  ccll-dcvclrtjtment,  and  forma- 
tion of  thick  granulation-tiasue.  The  adjacent  capsule  and  other  ligaments 
participate  in  due  time  in  like  changes.  Tlie  articular  ends  of  the  bones 
become  infiltrated  with  inflammatory  prtKlucts ;  the  cartilages  liave  their 
nutrient  supply  cut  off,  so  that  portions  die,  while  the  greater  portion  of  the 
matrix  liquefies  under  the  invasion  of  the  granulation-tissue  formed  from 
the  synovial  membrane  and  the  articulating  extremities  of  the  bones;  car- 
tilage-cells proliferate  and  mix  with  the  numerous  cells  of  the  granulation- 
tissue,  and  pus  now  ocvupics  the  joint.  With  subsidence  of  action  the  layers 
of  granulation-tissue  springing  fnjm  the  contiguous  bony  surfaces  cijaJesce, 
and  thus  a  fibrous  Ixnid  of  union  is  obtained.  Subsefpiently  ossification 
ensues,  and  bony  ankylosis  is  the  favorable  termination. 

In  some  instances  tiie  morbid  process  l)cgin3  in  the  ends  of  the  bones, 
and,  again,  at  times  it  originates  in  the  tissues  exterior  to  the  synovial  sac. 
Tlie  final  result,  however,  is  seen  in  the  changes  above  descriljed,  which 
are  to  eventuate  in  bony  ankylosis. 

The  amount  of  tlio  inflanmiatory  product  and  its  future  development 
vary,  and  hence  the  observable  variety  in  the  extent  of  the  ndhraions  and 
their  nature.  At  times  these  are  dclirato  and  tiniitc*!  to  small  drtincfl  por- 
tions of  the  synovial  mcmbmne ;  or,  again,  tlu'  synovial  membrane  is  prao 
tieally  replaced  by  stout  bands  of  fibro-ligamentous  tissue  which  closely 
connect  the  bfjnes  and  arrest  the  function  of  the  joint.  More  genendly, 
as  aljove  described,  the  synovial  membrane  has  been  destroyed,  and  the 
fibroid  tissue  comes  direct  from  the  bones,  where  it  has  l)ecn  formc<i  from 
the  granulation-tissue. 

In  regtirvl  to  the  t>ssef>us  adhesions  we  may  note  equally  variable  condi- 
tions. There  may  ho  firm  and  abundant  osseous  material  uniting  the  br*iad 
contiguous  surfaces,  the  two  bones,  as  it  were,  being  fused  into  one ;  or 
there  may  exist  narrow  bridges  of  Ixme,  with  a  prcflominance  of  fibroid 
tissue  as  the  connecting  medium.  In  fixation  f)f  some  joints,  as  in  the  ver- 
tebral column,  the  osscftus  bridges  may  be  entiri'ly  outside  of  the  articida- 
tion.  These  cases  would  not  properly  come  within  our  definition  of  tnie 
ankylosis,  and  their  occurrence  may  with  some  be  an  objection  to  tlie  classi- 
fication ado2>tcd. 
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The  secondary  changes  pertaining  to  the  extra-articular  tissues  it  is  nut 
our  province  here  to  describe. 

Causes. — .\nkylosis  originates,  as  we  have  seen,  from  arthritis,  and, 
consequently,  may  be  traced  to  every  kind  and  degree  of  traumatism  of 
the  articulations, — flight  spraius  or  twists  of  a  joint,  luxations,  contusions, 
wounds,  fi-actures  near  or  through  joints,  infective  periostitis,  osteo-myelitis, 
epiphysitis,  pytcmia,  struma,  syphilis,  contagious  fevers,  etc.  Ijuxations 
and  iVaiturcs  are  perhaps  among  the  most  conuuon  cau.scsi,  lx>ing  ass<A.>iatrd 
with  iujiiry  of  so  many  of  the  proper  tissues  of  the  joints,  and  with  tlieir 
long  disuse  as  enforced  by  certain  kinds  of  treatment,  often  too  carefully 
and  tiiiucccssarily  jxjrsistcd  in.  That  the  long  disuse  of  a  joint  under  these 
circumstances  may  be  a  cause  of  ankylosis  we  prefer  to  admit,  although  the 
fait  is  denied  by  go^xi  nuHlern  authorities.  The  exercise  of  the  functions 
of  all  organs  is  necessary  to  healthy  conditions,  and  the  al^solute  immobility 
of  a  joint  will  assuredly  in  time  lead  to  troublesome  and  persistent  BtiSueas^ 
if  not  to  jKisitive  ankylosis. 

Where  fractures  penetrate  a  joint  we  find  (1)  a  high  degree  of  inflam- 
mation following  thetrnunuitisin,  (2)  intra-capsolar  and  extra-capsular  blood- 
extravasation,  (3)  exubcrauiv  of  callus,  and  (4)  displacement  of  the  fragments 
of  bone  and  their  encroadimcnt  upon  the  joint-cavity.  All  these  hinderances 
to  motion  may  lead  secondarily  to  contraction  of  tissues  and  to  true  anky- 
losis. The  constitutional  causes  above  alluded  to  may  often  be  regarde<l  as 
mere  complications  determining  the  character  and  degree  of  the  changes 
following  upon  the  traumatism.  Tuberculosis,  if  viewed  in  the  light  of  a 
constitutional  condition,  must  also,  when  met  with  primarily  in  the  ex- 
tremities of  the  Itonts  or  in  certain  other  tissues  jwrtaining  to  the  joints,  be 
n^rded  as  a  local  process  directly  determining  those  pyogenic  inflamma- 
tions which  an'  so  destructive  in  young  subjects. 

Diagnosis  and  Sigros. — In  considering  the  <liagnosia  it  must  be  pre- 
supposed that  all  acute  action  has  subsided,  and  that  we  are  not  to  consider 
those  hinderances  to  moliility  of  a  joint  whicli  are  the  natural  conct)mitants 
of  such  action.  It  will  in  this  view  be  no  difficult  matter  to  ascertain  the 
existence  of  that  degree  of  fixation  constituting  true  ankylosis.  Decidedly 
rough  handling  may  at  times  l>e  necessary  to  retrognize  signs,  and  it  is  ofien 
advantageous  to  botli  ))aticnt  and  surgeon  to  conduct  the  examination  under 
an  antesthetie.  In  the  tiip-  and  shoulder-joints  difficulty  arises  from  the 
mobility  of  the  jK'lvis  and  the  scapida.  The  yielding  of  bones  must  not  be 
confounded  with  nutbility  of  the  joints  prop<>r. 

Chronic  ostecnarthritis  may  be  confounded  with  ankylosis.  The  history 
and  age  of  the  subject,  the  joints  affected,  and  the  existing  deformity  will 
assist  in  the  differentiation  of  tiie  two  affectiona. 

The  diagnostic  point  more  generally  to  be  decided  has  reference  to  the 
variety  of  ankylosis :  is  it  the  fibrous  or  the  osseous  form  that  we  have  to 
deal  with?  Al)solute  fixatiitii,  witliout  pain  upon  mani|nilation,  pnK'laims 
tiie  osseous  form.     But  at  times  the  fibrous  variety  gives  apparent  immo- 
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bility  :  so  the  exaiuiiiation  must  be  carefully  made.  Some  degree  of  ptun 
wifli  oven  tlic  sli|;l»tcst  yielding  of  the  bones  will  decide  the  question.  Bony 
fonnatiitn  outside  of  a  joint,  as  is  seen  in  the  osseous  bridges  of  a  diseased 
B)>inal  column  passing  from  one  vertebra  to  another,  may  occasion  fixation 
wlicre  there  is  little  or  no  intra-articular  disease;  or,  again,  we  may  be 
deceivwl,  as  in  the  case  rejwited  by  Bonnet,'  where  the  femur  and  the  tibia 
were  fixed  by  a  large  mass  of  fibrous  tissue  occupying  the  popliteal  region, 
the  joint  being  healthy.  These  cases  are  so  excej)tional  that  they  need  not 
affect  the  classification  which  accepts  only  intra-articular  changes  as  neces- 
sary to  true  ankylosis.  Where  fibrous  union  is  so  short  an<t  firm  as  to 
simulate  osseous  union,  it  may  be  safely  concluded  that  this  latter  will 
finally  obtain. 

The  jfositive  differentiation  of  these  varieties  of  ankylosis  is  at  times  a 
very  practical  question,  inasmuch  as  a  yet  mobile  articulation  may  mean 
continiictl  local  and  constitutional  irritation  threatening  the  life  of  the  in- 
dividual, while  an  immovable  one  offers  assurance  of  the  cessation  of  irri- 
tation and  gives  hope  of  recovery.  A  correct  estimate  of  the  shortness  and 
strength  of  the  adhesions  is  also  important,  because  bearing  directly  upon 
the  treatment. 

Treatment. — It  is  of  primary  importance  to  ascertain  beyond  doubt 
the  degree  and  the  character  of  the  fixation  of  the  jwirticular  joint.  To 
this  end  an  aniesthetic  will  avail  much.  All  extra-articular  hiuderances  to 
motion  (false  ankylosi.'*)  must  l>e  dcterniincd,  for  it  may  prove  ninx'ssary 
to  overcome  these  as  pre}>aratory  to  dealing  with  the  intra-articular  con- 
dition. 

The  original  causes  of  the  disease,  local  and  general,  and  in  certain  eases 
more  especially  the  septic  or  the  non-septic  character  of  the  arthritis  which 
establislnfl  the  ankyhtsis,  must  be  duly  weighed.  In  some  instances  the 
ankyhjsed  ctmdition  must  Ije  regardetl  as  a  njuservative  result ;  in  others 
the  very  tendency  to  this  should  be  coml>ated  by  every  resource  of  art, 
in  order  to  preserve  the  function  of  the  joint  and  the  usefulness  of  the 
limb.  Treatment  aims  at  times  to  restore  uornial  motion  and  function  ;  or, 
again,  it  ivsts  satisfied  with  an  approximation  to  so  favf>rahle  a  result.  lo 
special  cases  the  nial[>osition  of  the  limb  is  the  impitrtant  thing  to  overcome; 
A  leg  bent  at  the  knee  may  Ik*  a  useless  apjK'ndage,  and  an  extendetl  elbow 
a  source  of  much  annoyance.  Such  malpositions  are  otlen  due  to  want  of 
judicious  treatment  during  the  acute  stages  of  the  arthritis.  This  is  now 
BO  well  recognized  that  nMKlern  scientific  treatment  insists  upon  the  avoid- 
ance of  such  evils.  Ijastly,  as  life  is  more  valuable  than  a  limb,  the  sacri- 
fice of  a  limb  may  be  preferable  to  persistent  efforts  for  ])i*eventjng  or  over- 
coming ankylosis  or  restoring  usefulness  by  correcting  malposition. 

Preventive  treatment  we  cannot  discuss  as  fully  as  we  should  like  in  the 
limits  assigned  to  this  article.     It  resolves  itself  into  the  proper  treatment 
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of  the  preceding  arthritis,  acute  or  chronic     lu  connectioD  with  the  iiu-H 
portant  uulyect  of"  luxations,  and  of  fractures  near  or  iuvolviiin  joints,  pre- J 
'Ventive  treatment  cannot  be  too  strongly  urgtHl.     Awrurate  udjnstnient  of 
articulating  surfaces  and  of  displaced  fragments  of  buue,  and  the  fixation 
of  thc^  for  a  dflinitc  time,  will  lim^it  effusion  and  the  formation  of  calliid.. 
Extravasated  blood  must  be  got  rid  of  by  aspiration  or  by  comprcission  audi 
massage.     In  joints  like  the  knee,  the  good  effects  of  early  aspiration  arel 
clciirly  evident.    After  the  third  or  fourth  day,  methodical  compression  and 
luussage  give  good  results.    These  shmdd  Ik?  employetl  so  as  not  to  interfere 
with  proper  circulation  or  the  adjusted  fragments  of  bone.     The  nibber' 
bandage  applied  directly,  or  over  soft  wool  or  cotton  compresses,  is  most 
efficient.     Sjilints  and  bandages  may  \ie  temporarily  removed  afler  a  week, 
and  massage  practised.     Smaller  contiguous  joints,  also  muscles  and  ten- ' 
dons,  must  be  actively  or  passively  exercised  once  in  five  or  six  days,  and 
the  s[fliuts  and  iKtiidagi's  replaceil.      There  should  Ije  no  immobilization  of 
a  joint  longer  tliun  is  necessary  for  due  repose  and  consolidation  of  the 
fracture.      The  time  required  for  immobilization,  we  believe,  is  generally 
over-estimated. 

Where  sofl  nuion  already  obtains,  treatment,  except  in  cases  where 
Ankylosis  is  considered  salutary,  should  bo  directed  to  preventing  this  from 
becoming  osseous.  Here  passive  movements,  with  gentle  frictions,  careful 
exennse,  and  gradual  increase  of  extension  and  flexion,  must  be  persisted  in, 
if  necessary  for  weeks  and  months.  Any  reaction  following  such  move- ' 
meuta  should  be  rcgardcni  as  an  indimtiou  for  longer  suspension  of  exercise 
and  for  more  nKxlenite  and  ciireful  manipulations. 

In  the  fibrous  form,  when  deformity  and  stiffening  are  marked,  attempts 
must  be  made  to  overcome  such  and  to  restore  the  movements  of  the  joint 
We  may  resort  to  gradual  extension  by  weight  and  pulley,  or  some  form 
of  screw  ajijiaratus.  Ntmieroiis  machines  for  this  purpose  luive  Ixen  in- 
vented, and  c»n  l)e  found  illustrated  in  most  of  the  surgical  treatises  from 
tlie  Middle  Ages  up  to  tlie  present  time.  The  sim|)ler  means  arc  usually 
tlie  l)est.  The  weight  and  pidley,  with  or  without  some  kind  of  rubber 
extension  foroe,  will  usiiully  suoceed  if  success  is  attainable.  Preliminary 
division  of  tendons,  muscles,  fasciae,  or  cicatricial  bands  may  at  times  Iw 
nef^issary.  No  extensive  division  of  such  tissues  should  be  made,  however, 
until  the  use  of  an  antesthetio  has  enlightened  us  as  to  their  cjctcnt  and 
strength.  Where  cicatrices,  especially  of  the  skin,  are  firm,  the  extension 
must  never  be  violent.  We  suoceed  best  in  overcoming  tJicse  by  repeated 
and  slow  stret*ihirig.  Should  rupture  of  exterior  tissues  occur,  and  an  oi»eD 
wound  result,  the  complication  becomes  most  serious. 

The  trt«tment  by  gradual  extension  is  necessarily  slow,  and  in  the  end 
it  often  fails  to  establish  the  ivatural  mobility  of  the  joint.  A  quicker  and 
generally  more  satisfactory  method  is  by  rapid  and  forcible  extension  or 
flexion  under  an  anresthetic,  and  at  times  afler  preliminary  division  of 
teudous.     This  is  the  brisemciU  forci  of  the  old  authors,  and  was  originally. 
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Iwlicu  practised  witliout  antesthesia,  au  ojx?ration  of  much  terror.     At  the 

mre.sci)t  day  it  is  efticiciit  as  well  iis  attnictive.     It  savt-s  valuable  time. 

I       Geutlo  muvemout^  .sluuild  tii^it  be  mudu  iu  all  directiuua,  so  as  t(j  get  rid 

■•i'  minor  obstacles.     Often  a  sudden  rotation  or  twist  of  one  of  the  bones 

insures  replacement,  with  yielding  of  the  rigid  structures  of  the  articulation. 

Tiie  hands  of  the  sui^eou,  alone,  or  aided  by  the  niauipulntions  of  assist- 

anl.-<,  will  usually  suffice.     At  times  powerful  mechanical  contrivant.'cs  are 

brought  into  use. 

Pain  and  swelling,  with  some  reflex  excitation  of  surrounding  muscles, 
naturally  follow  such  operations.  The  immediate  after-treatment  slionld 
seek  to  limit  or  prevent  these  painful  results,  and  likewise  to  obviate  eub- 
scfpient  deformity  or  nialfxisition  of  the  limb.  A  hyjMjdermatic  injection 
of  morpliine  will  usually  be  a])prupnatc. 

The  limb  should  be  carefully  [mdded  and  bandaged  from  below  upwaitl, 
and  a  suitable  splint  adjusted  to  prevent  extension  or  flexion.  A  plaster 
bandage  at  times  is  preferable  to  ordinary  splints.  Whatever  contrivance  is 
used,  the  indication  is  to  iiLsure  abHoIitie  rent  nf  the  joint,  and,  together  with 
this,  moderate  and  uniform  compression  as  an  additional  aid.  Wc  have 
pt'cn  excellput  results  from  enclosing  the  joint  and  limb  in  a  soil  pillow  and 
binding  this  tightly  around  with  a  bandage. 

The  immobility  and  support  of  the  joint  must  be  insured  for  eight  or 
ten  days,  or  until  the  swelling  and  irritation  subside  ;  then  the  further  treat- 
ment will  depend  upon  the  result  desii-ed.  If  mobility  of  the  articuktion 
is  sought,  passive  motion  and  massage  must  be  i-arcfully  commenced ;  if 
permanent  ankylosis  is  desirable,  the  limb  mu.st  be  fixe<l  for  many  weeks  in 
the  |(o9ition  which  promises  the  greatest  utility.  The  judgment  of  the  sur- 
geon must  determine  the  question,  and  also  guide  as  to  the  frequency  of  the 
movements  to  l)e  carried  on,  and  as  to  the  use  or  disuse  of  spliutsi,  liandages, 
and  other  apjiaratus.  To  relieve  the  pain  and  swelling  following  ujKjn 
bruemenl  forcfi,  or  to  prevent  the  occurrence  of  these,  some  authorities  rely 
upon  ice  jwultices  to  the  joint,  or  use  the  metallic  or  rubber  coil  through 
which  iced  water  is  made  to  flow. 

In  the  hip,  knee,  and  ankle  a  Arm  ankylosis  admits  of  a  com])aratively 
useful  limb,  and  iu  directing  treatment  this  must  be  borne  iu  mind.  In 
the  shoulder  and  ellx>w  there  is  greater  advantage  from  mobility,  and  this 
must  be  sought  by  the  means  already  referred  to,  or  even  by  a  resort  to 
resection  of  the  joint. 

Bonif  anl-yloxij),  when  cf)n!«isting  only  of  fwble  osseous  bands,  may  be 
treated  by  the  rapid  and  forcible  method  already  described.  But  when  the 
ends  of  the  bones  are  fused  together,  or  are  connected  by  fibrous  bands  of  great 
strength,  the  management  must  lie  different.  Decided  flexion  and  rigidity 
at  the  hip  or  the  km-e  renders  the  limb  useless,  and  the  extendwl  and  im- 
movable ellxjw  admits  of  but  poor  use  of  the  arm.  A  stiff  shoulder-joint 
is  not  so  serious,  as  the  comiTcnsatory  movement  of  the  scapula,  under 
continued  exercise,  serves  the  sufferer  admirably  well. 
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varim  dptld'initics.     By  this  ll»e  foot  can  be  gnultially  fort-cd  into  pueitioa 
and  thin  t'oixv  aj)plii'<l  in  whicliever  direction  and  in  whatever  amouat 
be  found  ncressary  at  difl'erent  .sttigi's  of  the  oomx-'tion. 

For  retention  after  tlie  deformity  has  been  overcome,  and  for  caseH  vrhc 
no  distortion  has  oetnirrcd,  the  Taylor  rhib-f(x>t  shoe  will  be  fouTid  ail8])te 
in  the  majority  of  instances.     If  equiniw  is  associate*!  with  the  varus,  a  stop 
joint  at  the  unkle  will  usually  l>e  neccssar)-,  so  pla<«d  as  to  prevent  plant 
flexion  beyond  a  right  angle.      It  is  of  gn-at  importance  that  the  shot* 
<Mirreetly  applied,  as  otherwise   the   foot   will   not   l)e  bmught   into  prop 
|X)sition,  and  the  apparatus  will  be  inetJ'ectual.     The  f<x)t  must  be  pressed 
firmly  against  the  sole-plate,  with  the  upright  brought  forward,  lying  oijfl 
liqnely  across  the  leg.     The  foot  is  tlieu  secured  by  the  .strajwi,  and  finall^^ 
the  upright  is  forced   back   into  jxjsition.     By  this  motion   the  varus  ami 
equinus  are  mrrec^ted.     Aiiplied  in  tliis  way  it  act«  both  as  a  corrertii 
and  as  a  retention  ajipliance.     Occa.sioually,  when   there  is  shortening  i 
the  leg,  this  .stop  may  1h'  ouiitteil,  as  the  .sliglit  amount  of  equinus  conipti 
sates  this,  improves  rather  than  injures  the  gait,  and  adds  to  the  oomfal 
of  the  patient.      When  there  is  but  a  sliglit  inversion  of  the  toes,  the  apj] 
ratus  may  be  made  very  liglit,  witli  a  simple  joint  at  the  aukle;  and 
same  is  tnie  when  this  is  associated  with  a  moderate  degree  of  rotation  < 
the  fore  i»art  of  the  foot. 

In  many  of  these  ca-ses  of  slight  degrees  of  d(.'formity  it  is  a  question  1 
be  carefully  considered  whether  any  apparatus  should  be  worn  during 
day ;  but  the  importance  of  some  support  at  night  cannot  be  too  strong 
ui^ed,  and  the  recurrence  after  oirrection   in   mair? 
eases  and  the  persistency  in  others  arc  oft«'U  uudoiilrt- 
cdly  due  to  the  pressure  of  the  l>edclotheB  again 
these  weakened  mus<^le.s.     Frequently  sup|H>rt  duriii 
the  day  may  be  dispensed  with  when  the  foot   is 
bmught  into  an  abnormal  ]H>sition  while  Ixaring 
weight  of  the  Ixnly,  and  the  natural  use  of  the  health'^ 
|Kirtion  is  then  not  restricted  by  the  ap])aratus.     Th» 
form  of  the  appliance  worn  at  night  is  not  ini]H>rtaa^| 
BO  long  as  the  f(K)t  is  kept  in  jxtsition.    The  wire  spliat 
can  l)e  used,  or  a  tin  shoe,  which  can  easily  be  made  b^_ 
any  one.     A  piece  of  tin  is  cut  into  slia])e  and  be^| 
Tl     and   riveted   in  the  manner  shown  in   Fig.  4.     The 
dotted  line  indicates  the  ))art  which  is  bent  inwanl  to 
make  the  sole.     The  upj)er  jwrtiou  is  curved  to  tit  the 
calf,  and  the  small  tongue  is  turned  backward  to  remove  the  liearing  fro^| 
the  heel.     It  is  imp(trtant  to  have  this  concavity  deep  enough  to  hold  the 
heel  without  pressure. 

Pes  Valgus. — When  this  exists  to  a  slight  degree,  forming  a  flat 
only,  witli  im  oilier  distortion  of  the  foot,  rarely  will  more  than  an 
quate  support  t*)  the  arch  be  required.     The  eversiou  of  the  foot  is  con 
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DEFORMITIES  OF  BONE. 

OSTEOCLASIS  AND   OSTEOTOMY. 
Bt  a.  g.  gerstek,  m.d. 


I.  INTRODUCTORY   REMARKS. 

The  osseous  deformities  rwjiuring  surgical  correction  are:  ill-united  frao- 
tures ;  irreduced  dislocatious  of  old  standing  (Macoweu) ;  the  various  ibrms 
of  malformatiou  due  to  rickets,  as  knock-knee,  bow-lc^s  ;  the  various  curva- 
tures of  the  femur  and  the  bones  of  the  leg ;  pes  valgus;  aud,  finally,  the 
pathological  condition  known  under  the  name  of  rachitic  contracted  pelvis. 
We  have  to  add  the  many  forms  of  contracture  aud  ankylosis  of  the  several 
joints  of  the  human  LmkIv  due  to  ostco-myelitic,  tuberculous,  or  rheumatic 
processes  that  have  run  their  course  either  in  the  aflwted  joint  or  in  ita 
immediate  vicinity.  Finally,  astcotoniy  or  osteoc'lusis,  or  Lxith,  may  be 
employed,  in  cxiujunetion  with  preceding  open  division  of  the  soft  parts, 
for  the  cure  of  club-foot  (Phelps). 

II.  OSTEOCLASIS. 

Definition  and  History. — The  artificial  production  by  the  surgeon  of 
a  srihcuianmit^  fracture  is  called  osteoclasis  (oVr/nv,  "  bone,"'  xkaZut,  "  I  break"). 
Its  distinctive  eharat^teristic  is  to  be  sought  in  the  avoidance  of  an  injury  to 
the  integument.  That  the  great  value  of  this  ft'ature  has  been  fully  compre- 
heiMled  by  the  surgeons  of  all  ages,  is  testifietl  t«  by  the  early  attempts  at  ita 
intelligent  practice,  as  reconltnl  in  Uie  history  of  surgery,  and  by  the  names 
and  descriptions  of  a  number  of  venerable  though  clumsy  apparatus,  as, 
for  instance,  tlie  "seamnum  Hipp<x'.ratis,''  tlio  "  tripastum  Arehimedis,"  and 
tlie  "  glossix'omium  Nymphodori." 

But  until  recent  times  a  serious  defect  in  the  methods  of  the  procedure 
militated  agsiinst  the  jwipulariaition  of  osteot^lasi.s.  Wliencver  a  iraeture 
was  to  be  i)roduecd  near  tlie  middle  of  a  long  bone,  existing  apparatus  or 
manual  force  gave  the  8iirge<in  to  a  certain  extent  the  power  of  locating  the 
artificial  separation  in  the  vicinity  of  the  point  of  selwtion.  But  tlie  nearer 
he  was  obligwl  to  approach  an  epiphysis  the  more  inicertain  and  risky 
became  the  result  of  his  en<leavors.     Injuries  were  produced  not  intended 
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by  the  operator,  and  often  of  a  serious  character,  while  the  object  of  his 
intentioiiis  rcinaiuetl  unaccomplisiicd. 

Manuid  Odcoda«w. — Keocnt,  badly-united  fractures  and  non-eburnated 
rachitic  curvatures  of  the  shaft  of  the  long  bones  of  children  can  often  be 
corrected  by  the  use  of  purely  manual  power.  The  hands  of  the  siirj^eon, 
after  firmly  grasping  tlie  limb  above  and  below  the  site  of  the  intendtxl 
fracture,  are  steadii-d  by  resting  tlieai  upon  tiie  a)uch  or  table  occupied  by 
the  anjEsthetized  patient.  The  tinnubs  in  ju.xtajjosition  serve  as  a  fulcrum 
over  whicii  the  fracture  is  produced.  Tlie  surgeon's  knee  or  tlie  edge  of 
the  table  may  also  serve  as  au  olHcicut  fulcrum  (Tillaus). 

Delore,  of  Lyons,  invented  a  new  name  for  an  old  thing.  His  redrtme-  ] 
ment  forvf  or  liniMfUi;  recummendi'd  for  the  corrci'tion  of  genu  valgum, 
wjii.sitits  ill  the  {oliuwiiig  steps.  The  {witient's  limb  is  so  plaoeil  ui)on  ihe 
table  that  the  external  malleolus  and  the  outer  aspect  of  the  thigh  are  in 
cxjiitact  with  it.  In  tiiis  position  the  deforraeil  knee  ivpresents  the  ajjcx  of 
a  triangle,  the  l^ase  of  which  is  the  suriace-line  of  the  table.  By  his  hands, 
the  surgeon  brings  to  bear  ujxin  tlie  projecting  knee  sufficient  force  to  cause 
a  separation  of  tlie  resisting  parts.  In  diildivn  and  adolescents  a  sejiara- 
tion  of  ihe  femoral  epiphysis  results,  arxl  the  ultimate  issue  of  the  pro- 
cedure is  not  unfrequently  a  good  one.  But  after  the  si.vteenth  year,  when 
tlie  ossifimtiou  of  the  epiphysial  cartilages  is  more  or  less  complete,  rupture  i 
of  the  lateral  ligament  and  distention  of  the  crucial  ligaments  were  so 
frwjucutly  observed,  follnwiHl  l>y  gri'jitei  or  lesser  laxity  aud  disability  of 
the  joint,  that  the  crude  an<l  dangerous  procedure  was  generally  abandoned. 
L  The  lung  duitition  of  the  heating  |>nK-css  after  the  use  of  Di^lore's  method 
P(from  two  to  five  months  in  children)  hasteiie<l  its  final  condemnation. 

The  uncertainty  aud  lack  of  precision  in  the  eniployraeut  of  osteoi-lasit 
were  sufficiently  great  to  overcome  the  pi-evailing  and  well-foundwi  fear  of 
suppuration  of  even  as  ancient  authorities  as  Paulus  ..'Egineta  (<j(jt))'  aud 
Avicenna  (died  10;]7),'  both  of  whom  recNjmraended,  for  the  cure  of  fractures 
united  in  a  vicious  ])osition,  the  exposure  of  the  dcformetl  callus  aud  it« 
division  liy  the  diisel,  in  prelerence  t<»  osteix-lasis. 

It  is  natural  tluit  tiie  comparative  ease  with  which  a  fracture  oiu  be 
elfecte<l  iu  the  middle  of  the  shaft  of  a  long  Ixineshonhl  invite  prai-titionen  ] 
to  enipldv  it  in  suitable  cases.     And  so  we  see  G.  M.  de  la  Motte  and  Jan 
Miiys,  about  tlic  ycitr  1 700,  practising  os(eoc!a.si»  by  fVidention  in  cases  of  de- 
formed callus  with  shortening.    About  the  same  time,  or  later,  three  OvmiAn 
eurgcniis,  Purniann,  Bosch,  and  Ocstcrli'ii,  |H'rfe<'ted  this  extension  metbodj 
by  adding  to  it  a  new  and  fruitful  principle, — namely,  that  of  Inlrral  j)reM$- 1 
ure  brought  to  bear  frmn  above  upon  the  convexity  of  the  deformed  maoij 
of  Iwne.    Their  several  apparatus  are  all  base»l  upon  the  idea  of  the  coiumon 
book-press. 

l  '  Paultu  jEpinctn,  De  Re  Medio*,  Comaro  interprete,  liber  vi.,  cap.  eix.,  p.  601. 

"  '  Avicenna,  Liber  Canonis,  lib«r  iv. 
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The  name  invented  by  Oesterlen  for  his  apparatus  is  a  fair  exponent 
Bf  its  8iiu|)licitv  and  liauiliut^ss.  It  is  the  nonosyllabic  "  dysinorph-osteo- 
'  palin-ivla8tfi<." 

In  tliL'  year  1845,  Rizzoli,  of  Bologna,  Italy,  invented  a  simplified  and 
very  eflPeetive  ap|tanitus  for  the  prodrietion  of  fractiii-es  of  the  shaft  of  the 
long  l>onc8.  Kaeli  end  of  a  steel  r«l  is  attaehotl  to  tlve  limb  by  a  strap. 
Exaetly  corresponding  to  the  pSauc  where  the  i'racture  is  desirtn],  a  pad  is 
fitted  to  the  limb.  On  the  posterior  aspect  of  this  pad  impinges  a  strong 
screw,  playing  through  a  threaded  hole  of  the  stwl  n>d.  Each  turn  of  the 
screw  tends  to  depress  the  pail,  which  attacks  the  bone  at  a  place  devoid  of 
sapport ;  and,  the  pressure  being  raised  to  a  sufficient  degree,  the  procedure 
will  terminate  in  a  fracture  at  the  place  where  the  pad  is  applied.  For 
obvious  rea-sons,  this  apparatus  lacks  the  qualities  necessary  for  the  produc- 
tion of  fractures  near  a  joint. 

Von  Bruns's  UKKlification  of  Rizzoli's  instrument,  Sehncider-Meners  and 
Heine's  apparatus,  Ksniai-ch's  ostet)clast,  and  Volknianu's  engine,  ctjnsist- 
ing  of  an  iron  hcxip  ami  a  long  lever,  had  no  characterlstii's  that  would 
markedly  distinguish  them  as  preferable  to  Ri^oli's  original  osteoclast. 

We  owe  the  most  noteworthy  and  indisputable  advance  of  the  technique 
of  osteoclasis  to  Robin,'  a  French  surgeon,  whose  great  success  was  needed 
to  overcome  the  strong  prejudioe  entertaini>d  by  his  countrymen  against  the 
practicability  of  the  pnxxxliire,  fostered  by  Dupuytren's  erroneous  dogma, 
that  (he  breaking  of  a  callus  was  impossible  after  the  lapse  of  sixty  days 
following  the  fracture  to  which  it  owed  its  existence. 

Pousson'  cites  a  numl>er  of  cases  in  which  refracturing  of  callus  was 
Bucoessfully  done  two  hunilred,  three  liundrcil,  and  seven  hundred  days  after 
the  original  injury.  Billroth  repaired  a  badly-nnifeil  fracture  of  the  leg  of 
a  middle-aged  woman  four  years  after  the  time  of  the  injuiy. 

Robin's  ajiparatus  cijinsists  of  a  s<ilid  b<iard,  representing  a  slightly- 
inclined  plane,  which  serves  as  a  firm  base  of  supjKirt  to  the  entire  length 
of  the  limb  to  be  operated  on  for  genu  valgum.  A  gutter  matlc  of  steel 
is  fitted  to  the  superior  aspect  of  the  memlHT.  Its  shallow  C(mcavity 
permits  the  lateral  shifting  of  the  soft  jmrts  of  the  limb,  thus  preventing 
undue  preasure  and  bruising  of  muscles,  vessels,  and  nerves.  By  means  of 
four  threadol  uprights  and  a  corresponding  nnnilKT  of  screw-heads,  two 
strongly-wrought  stcvl  luMjps,  fitting  the  anterior  and  jmstcrior  etlgos  of  the 
gutter,  are  made  to  bear  the  reciuisite  pressure  iijion  the  limb  for  its  im- 
movable fixation  to  the  bnartl.     (Fig.  1.) 

No  fear  need  be  entertained  regarding  the  safety  of  the  soft  jiarts,  and 
the  screws  have  to  Iw  brought  down  with  a  gootl  deal  of  for<"e  to  secure 
immobility.     Pousson  has  demonstrated  the  permeability  of  the  ]>opliteal 


•  Traitemcnt  du  Genu  Valffum  i  tous  les  Ages  par  un  nouveau  ProcW^  de  I'OjtSoclasle 
ta^canique,  Thdse  de  Lyon,  1882. 

'  De  I'OitiocWuie,  pp.  89,  90,  96,  97. 
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artery  during  bis  experiments,  by  maintaining  through  it  an  uninterrupted 
current  of  water  while  the  limb  was  subjected  to  the  utmost  pressure  by  the 
operation. 


Fio.  1. 


BoUn's  oiteoclait 

Tlie  upper  part  of  the  femur  being  thus  fixed,  a  heavy  but  narrow 
leather  strap  ia  slung  about  the  condyles  from  lx?low,  its  ends  being  caught 
up  by  a  siiitabIy-shafH'<]  clasp  of  steel.  A  }K>w(;i"ful  lever,  being  now  carried, 
thraugfi  under  tiii.s  cia.«p,  is  nmvably  attached  to  a  forke<l  staple  resting 
upon  the  anterior  steel  hoops :  thus  the  a])|)aratus  is  made  ready  for  actioa 
The  surgeon  grasps  the  projecting  eiul  of  the  lever,  and  by  a  brisk  upward 
movement  tlic  fracture  is  effectetl,  and  is  attested  by  an  audible  crackir 
noise.  The  limb,  being  freeil  from  the  apparatus,  is  immediately  ooc 
in  an  immobilizing  splint  in  a  corrected  position. 

It  is  evi<lent  from  the  nature  of  the  apparatus  that  the  fracture  can  take^ 
place  only  where  the  steel  gutter  and  the  leather  strap  meet. 

However  precise  the  action  of  Robin's  ap|)aratu8  may  be,  its  drawback 
is,  that  variously  shaped  and  sized  gutters  and  hoops  are  required  for  ita 
appliwition  to  limbs  of  ditl'epent  degrees  of  development.  For  the  hip-' 
joint  the  principle  had  to  lx>  made  practicable  by  the  construction  of  quite 
another  a|»paratiis,  in  the  useof  whicli  the  dUtal  jmrtof  the  lower  extremity 
is  fixed  upon  the  lase-board,  tlic  leather  strap  Iwing  applie<l  next  to  the 
joint,  when  by  means  of  two  powerful  levers  a  verj'  precise  fracture  can 
be  produced. 

Another  Frenchman,  the  surgical  cutler  Collin,  also  invented  an  oetoo- 
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dast,  in  the  year  1879 ;  its  object  was  the  correction  of  knock-knee  by  os- 
teoclasis. It  was  much  inferior  to  Robin's  apparatus  in  cvorv  rrspiirt,  its 
modus  operandi  being  iJcntita!  with  tlie  process  of  Delon^'s  nicthixl,  with 
the  addition  of  an  inci-eased  capacity  for  niiseliief,  due  to  the  augmcntatioa 
of  dvnaniic  jHiwer.  Tliia  appari^tiis  was  soon  i-upcrsctled  by  a  second  device 
of  the  same  inventor,  which  was  manifestly  fashioned  upon  the  idea  embodied 
in  Robin's  oste<K'last. 

Bccly,  of  lierlin,  has  recently  increased  the  nnmlx?r  of  known  osteo- 
clasts by  the  constniction  of  a  new  apjiaratus,'  tlie  working  of  which  will 
be  readily  understood  by  reference  to  the  subjoined  cut  (Fig.  2).     As  estab- 

Pio.  2. 


Bcelr't  (wteodut 

lished  by  a  sufficient  number  of  experiments,  its  action  is  ns  reliable  and 
precise  as  that  of  Robin's  apparatus,  and  it  ia  suitable  for  limbs  of  all 
shapes  and  sizes.  It  is  also  e(]ual  to  Robin's  instrument  in  this  respect, 
that  the  soft  jMirts  and  the  periosteum  are  not  injiirc<l,  and  that  the  line  of 
fracture  is  transverse  in  the  main,  and  not  complicated  by  comminution. 

The  newest  addition  to  our  ostcoelastie  armamentarium  comes  from 
Italy,  where  Ferrari '  has  prcscnte^l  what  is  undoubtwlly  the  best  osteoclast 
for  the  treatment  of  knock-knee.  Its  ingenious  simplicity  is  evident  from 
the  illustration  (Fig.  3),  and  its  effectiveness  is  attested  by  its  author  and 
by  other  writers. 

Application  of  Osteoclasis.  —  Before  entering  into  the  discussion 
of  the  merits  and  limitations  of  osteoclasis,  due  mention  has  to  be  made 
of  the  non-operative,  hence  slow,  method  of  correcting  bony  deformities,  as 


'  Buttersack,  Inaugural  Dissertation,  'Pber  Oi>teocla«ic,  Berlin,  1887. 
>  Archivio  di  Ortopedia,  vol,  Iv.,  parta  1  and  2,  Milan,  1887. 
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promulgated  by  Sayro  in  his  work  on  orthoptedic  surgery.     Its  value  in 
cases  of  knock-knee  of  ret<eiit  origin,  whore  the  cbumation  of  the  deformed 


Fio.  3. 


Fio.  4. 


Perrtrl'a  octeoclut. 

bone  has  not  yet  taken  place,  is  undeniable.     In  properly-selected  cas 

employment  will  mwt  with  gratifying  success. 

Osteoclasis  holds  the  same  relation  to  osteot- 
omy that  obtains  between  a  subcutaneous  and  a 
compound  fracture.  A  fracture  for  the  sake  of 
nittktl  eorrw^tiun  of  a  deformity  is  priKluced  in 
the  former  case  without,  iu  the  latter  with,  ex- 
ternal wounding  and  its  concomitant  danger?. 
It  is  true  that  the  dangers  of  osteotomy  have  lie- 
oome  very  slight  indeed,  whenever  the  surgeon  is 
a  competent  aseirtieian.  Nevertheless  it  would 
be  vain  to  a.«sert  that  osteotomy  is  or  ever  can 
beoime  abstjlutely  free  from  the  dangers  of  su|>- 
puration.  The  disadvantage  of  instrumental  oe-j 
tcoclasis  as  compared  with  osteotomy  inherre  in 
the  liulkiucss  of  the  nee<lcd  apparatus,  which 
circumstance  is  no  objection  to  its  use  in  hospi- 
tals, hut  militates  again.st  its  application  in  pr(?_ 
vate  awl  especially  in  country  practice.    Anothef" 

defect  of  the  method  is  that  it  is  inadmissible  in  several  gron{>s  of  bonv 

deformities,  as,  for  instance,  contractions  and  ankyloses,  for  reason.^  presently 

to  be  mentioned. 

Let  US  now  examine  under  what  conditions  instrumental  oste<icla 

can  be  reconimended  as  safe ;  and,  on  the  other  hand,  let  us  see  what  will 

contra-indicate  its  practice. 

Indriimcninl  ogteoclasis  is  advisable: 

1.  In  rachitic  curvatures  of  the  long  bones  of  children  over  two  yeans 
old,  which  are  not  amenable  to  8ayre's  treatment  by  gradual  correction  on 
account  of  ndvancetl  hardening  or  eburnation  of  the  bone, 

2.  In  badly-united  fractures  of  the  shaft  of  the  long  bones  of  children 
and  adults. 

3.  In  such  cases  of  knock-knee  at  all  ages  as  are  not  amenable  to 


Sajrre'i  knock-knee  uppanitiu. 


DEFORM  rriES   OP   BOKE. 


1279 


Sftrre's  treatmpnt,  and  in  which  even  the  slightest  risk  from  siippiinition 
must  be  avoided,  for  various  reastms.  One  of  the  cogent  indications  for 
the  selection  of  osteoclasia  would  be  the  unlkmiliarity  of  the  surgeou  with 
the  antiseptic  discipline. 

O^eodasia  w  not  adi-mihle  : 

1.  In  contractures  and  ankyloses  of  joints  previously  aftccted  by  acute 
suppurative  or  tulx*n"td;ir  pntccsses  (white  swelling).  Tlic  c«utni-indica- 
tion  here  is  liased  upon  the  fact  tliat  the  unavoidable  traumutiisni  connected 
with  osteoeliLsis  tends  to  reUindie  a  nuies<'ent  pyogenic  or  t>ibt;rciilous  focus 
from  latency  to  full  activity.  Dangerous  jK)*isibilities  can  thus  be  called 
forth  to  mischievous  activity,  which  would  remain  unprovoked  by  the 
gentler  though  more  incisive  metliixls  of  cisteotrmiy. 

2.  lu  liadly-uiiitctl  fiactnrcs  ItH^ted  near  and  jx-rhaps  closely  related  to 
a  joint,  especially  where  there  is  chronic  joint-trouble  caused  by  the  pre- 
oetling  injury.     Here,  also,  osteotomy  would  deserve  the  preference. 

3.  Ill  deformities  due  to  rlieumatic  joint-tnnible. 

4.  In  deformities  eonscfpieiit  ujion  nnrwlucetl  disltjcations  of  old  stand- 


ing. 


III.    OSTEOTOMY. 


Definition. — Osteotomy  is  tlie  exposure  of  a  Iwnc  by  incision,  and  the 
sul)Sf<iucnt  separation  of  it.n  continuity  by  means  of  a  saw  or  cliiscl.  The 
object  of  osteotomy  is  the  artifirial  pnKhiction  of  the  equivalent  of  a  com- 
pound fracture.  The  injury,  however,  is  devoid  of  the  usual  ominous 
aocom[>aninicnts  of  a  compoinid  fracture,  such  iis  extensive  latvration  of  the 
soft  parts,  tlie  commimitioii  of  l>one,  the  injury  to  ves.sels  and  nervi's,  and 
last,  but  not  least,  the  frequent  soiling  and  septic  infection  of  the  wound 
by  contact,  whicii  forms  oiu'  of  the  chief  elements  of  danger  in  accidental 
comjKiund  fi-acturcs.  In  osteotomy  tliero  is  a  trlean  and  small  wound  of 
the  soft  parts  leading  from  the  surfaoe  to  the  bone,  as  a  direct  and  simple 
continuation  of  wliich  appears  a  smootli  and  straight  section  of  the  bone. 
There  is  no  extensive  woiuidiiigof  the  skin  f)r  muscles,  no  jjocketing  caused 
by  laceration  dne  to  the  im^lculablc  ways  of  one  or  more  sharp  fragment.s, 
wieldwl  by  the  often  enormous  forces  of  accident ;  antiseptics  prevent  the 
intro<hicti<in  of  substances  apt  to  inaugurate  sujipunition,  such  as  do  vcrv 
frtYjuently  find  their  way  into  the  wound  in  compound  fractures.  Ttie  selec- 
tion of  the  sit«  of  the  osteotomy,  and  the  absence  of  violence, — in  short, 
the  gentleness  of  the  whole  process, — insure  against  accidental  injuries,  from 
which  few  operations  are  as  free  as  this  one,  even  in  unpmctised  hands. 

Hiatory  of  Oeteotomy. — As  stated  in  the  preceding  pages,  the  first 
mention  of  osteotomy  is  l)y  Paul  of  ^-'Egina,  in  6fiO  a,d.,  followed  by  the 
Arabian  Aviwnna  (980-1037) :  both  of  these  writers  recommeuJcd  the  ex- 
posure of  a  hanl  deformwl  callus  by  the  chisel,  and  its  division  by  the  same 
instrument,  After  Avicenna's  time  the  operation  fell  into  oblivion  for 
over  eight  hundred  years.     Not  until  1821  do  we  find  any  evidence  of  its 
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revival,  when  Wasserfuhr  carried  out  the  ^Eginetan's  indication.  In  1826 
Kiecke  also  performfd  ustootoniy  for  the  rectification  of"  vicious  callus. 

In  America,  John  Rhea  Barton,  a  Philailelphian,  had  the  coui-age  tO 
take  up  osteotomy  again,  and  displayed  remarkable  originality  in  applying 
tiie  oix>ration  to  a  new  field.  Samuel  (Jross'  gives  the  following  description 
of  the  first  osteotomy  performed  for  the  cure  of  ankyloeis :  "  A  crucial 
incision  was  carried  through  the  integuments  over  the  moet  prominent  part 
of  the  great  trochanter,  when,  raising  the  flaps  thus  defined,  the  muscles 
connected  with  this  portion  of  the  bone  were  detaclied,  a  jiassage  being 
thus  made  both  in  front  and  beliind  the  femur  for  the  easy  introduction  of 
tlie  finger.  With  a  saw  constructed  for  the  purpose,  the  Iwne  was  divided 
through  the  great  trtK'hanter  and  a  iKxrt  of  its  neck  in  a  transverse  direc- 
tion." The  case  terminate*!  successfully.  In  1830  Dr.  Ilodgers,  of  New 
York,  excised  a  wedge-sliaped  piece  of  bone  below  the  trochanter  for 
ankylosis  of  the  hip-joint,  and  in  1836  Barton  performed  a  cuneiform 
osteotomy  iitr  the  cure  uf  an  aukyIo8e<l  knee-joint.  Gross  states  that  "of 
fourteen  eases  of  this  operation  of  which  the  results  have  transpired,  twelve 
rccoverctl,  and  tWM  {ierishcd  of  liwtic  irritation  and  exhaustion  resj>ectively. 
The  smx-ess  would  thus  swm  to  Iw  eraiueutly  flattering." 

The  operation  met  with  further  development  in  Germany,  where  io 
1852  A.  Mayer  publtsluHl  a  noteworthy  |mix^r'  on  the  subject,  which  seems 
to  have  served  as  an  impetus  for  Ljingcubcck  to  perform  the  operation  with 
the  aid  of  a  new  princi[>lc.  His  firet  mihculaneoxui  onlcoiomy,  by  means  of 
a  small  straight-pointed  saw,  was  done  in  the  «imo  year  for  ankyhjsis  of  llie 
hip-joint,  and  was  soon  foUowcil  by  a  similar  operation  for  ankylosis  of  tlie 
knee.  In  1854  we  find  a  record  of  Hcvoral  operations  for  rachitic  deformity 
of  the  leg.  Suppuration  %va8  the  rule  in  Laugenbeck's  cases.  Afler  Ijangen- 
beck  a  number  of  mitdifications  were  intrmlucctl  in  quick  succession  by  vari- 
ous surgoous.  Bminaixl  itiventc<l  (1854)  mheiilaneotis  perforation  of  (he  bone, 
which  was  adopted  by  Pancoast  and  Gross  (1859)  for  the  cure  of  ankylosis 
of  the  knee.  Sayre,  of  New  York,  publi.sli«l  in  1862  a  new  prf>cetlure  for 
tlie  corret^tion  of  hip-joint  ankylosis,  which  c<;nsi8ted  in  the  removal  of  a 
semilunar  section  of  bone  from  above  the  leaser  trochanter.  In  1868  wc 
Bee  Stromcyer  Little  in  England  and  in  1870  Billroth  in  Vienna  using 
the  chisel  for  the  first  time  in  subcutaneous  osteotomy.  In  1869  William 
Adams  divided  with  a  saw  the  net^k  of  the  femur  for  bony  ankylosis,  and 
in  1873  Volkmann  jxirformed  his  first  cuneiform  osteotomy  below  the  great 
trochanter. 

Although  the  results  of  subcutaneous  osteotomy  were  considerably 
better  than  those  observed  af\er  open  section,  yet  the  ultimate  issue  of  a 
vast  number  of  cases  was  put  in  great  jeopardy  by  the  frequent  occurrence 


* 


'  A  System  of  Surgfry,  6th  ed.,  1872,  vol.  {.  pp.  1092,  1098. 

'  Die  Ost«ot<.>mie  aU  orthopiditcbes  Heilverfabren,  Verhandlungen  der  Med  -Phnlk. 
OeMUicbftft,  1868. 
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of  auppuratiou.  If  we  wjusider  how  bulky  aud  clumsy  an  iutitruincnt  tlie 
!«w  or  a  c-hiscl  is  in  i-omparisoii  with  a  tt'iiotoinv  kiiifi-,  wt>  must  admit  tliat 
most  of  th<^8t'  oiR-ratiourt  were  "  8ulx"utaneou.s"  in  iiami'  only.  A.s  far  a.s 
safety  from  auppurariim  was  oouoemed,  they  were  much  inferior  to  subcu- 
tnaeous  teiiotoniy. 

Volkmann,  of  Hulk',  ili-privwl  the  procedure  of  its  last  terror — suppu- 
ration— by  inaugurating  in  1874  tiie  new  era  of  imtiiieiAic  osteotomy.  Mat;- 
ewen  performed  in  1875  the  first  antiseptic  osteotomy  in  Great  Brituin,  tlie 
second  was  lione  by  Lister  in  the  winter  of  ISlo-ld,  and  the  tiiird  by 
Ogston  in  1876  for  f^-nu  valgum.  Harwell,  of  lAnidun,  followed  in  the 
same  year,  aud  since  then  the  operation  has  been  universally  adopted  ai* 
"safe,  certain,  and  most  suwessful"  (Maecwen). 

Application  of  Osteotomy. — A.  (rnurdl  lieinarhs. — Among  the  great 
variety  of  instruments  devised  and  n-wrtumended  for  osteotomy  only  those 
will  be  considered  that  have  met  with  universal  acceptance.  They  are 
Adams's  saw,  the  chisel,  and  Maccwen's  ostwitonie. 

Adams's  instrument,  aoc«itling  to  his  own  deaTiption,  is  a  small  saw 
"  rather  more  than  a  ijuarter  of  an  inch  in  width,  with  a  cutting  «lge  an 
inch  and  a  half  in  length  at  the  cntl  of  a  blunt  slmnk  three  inches  in 
length."  On  acitjunt  of  the  simplicity  of  its  use,  it  is  still  by  many  sur- 
geons prefern-d  to  any  instrument  of  the  chisel  order.  The  weight  of 
Langenbeck's  objection,  that  the  Wny  d6bris  dcixisitcd   by  the  siw  be- 

Fio.  6. 


Aduna'a  aaw. 

tween  the  cut  bone-surfa<*s  is  apt  to  act  as  a  foreign  Ijody,  musing  .-iuppum- 
tion,  has  been  much  diminishe<l  by  the  use  of  ascjitic  methods,  under  tlie 
protection  of  which  the  osseous  sawdust  is  readily  absorlxnl.  A  more  valid 
objection  to  tlie  sinv  is  tiie  danger  of  la<-cnitit)u  of  the  sofV  parts,  with  wliich 
the  instnnneiit  must  needs  come  in  contact  during  its  to-and-fro  movement. 
But  aseptics  liave  rendered  even  this  clement  of  danger  very  slight  indeed. 

The  chisel  and  ]VIa<'cwen's  osteotome  differ  from  wich  other  in  this,  that 
the  former  has  a  Inn-flktl  cutting  edge,  whciras  the  osteotome  has  the  .slmjie 
of  an  attenuatixl  double  inclined  plane,  or  a  wedge.  The  cliisel,  as  used  bv 
the  author,  is  identi<iil  in  sha|>e  witli  tin-  urdinary  ('ar|x'ntcr's  chisel,  differ- 
ing from  it  only  by  its  fine  temj)cr. 

A  solid  wooden  handle  is  a  great  eonvenientv  in  doing  clean  and  pi-ecise 
work,  for  which  a  firm  grip  is  indisjicnsidilr.  A  half-inch  and  a  ijuarter- 
iuch  blade  will  answer  every  purpose,  the  rule  of  safety  being,  in  ortier  to 
Vol.  Ill— «T 
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revival,  when  Wasserfuhr  carried  out  the  jEgiuetan'     uieut,  always  to  use 

Riecke  also  performed  osteotomy  for  the  reftifiw        «)ne  to  be  cut.    The 

In  America,  Joiiu  Rhea  Barton,  a  Phil'         ./ie  hard-wood- or  ivory- 


take  np  osteotomy  again,  and  di8])]aye<l 
the  ojM-ratiou  to  a  new  field.    .Saniurl  <' 
of  the  first  osteotomy  perforn)e<i   f< 
incision  was  carried  through  the  it 
of  the  great  trochanter,  when,  • 
connected  with  this  |)ortion  i 
tlnis  made  botii  in  front  and 
tlie  finger.     With  a  saw  r 
thi-ough  tlie  great  trtK-h' 
tion."     The  tase  toro^ 
York,  excised 


;  harder  material  is  npt  t'^' 
(emper  of  sui^ical  chii«els  »* 
,1  (if  the  chi&el  is  the  paring  o' 
-iiaixKl  sections  of  Ix'ne,  its  cdg^ 
liie  bone  when  brought  in  contat'^ 


a  V 


ankylosis  of  the 
osteottmiy  for  l' 
fourteen  caate 
rcfx>vercd,  i< 
The  succe 

The 
1852.'  '■;• 


ha 


«■.'*'"■; 
'^.l*.'/' 


,;;i  (lea  os"  (Billroth),  or  "  bone-scalpel," 

clean  and  straight  section  through  any 

.11).     It  i.'3  a  formidable  rival  of  the  saw, 

__  ,.jiiii*e8  more  skill  and  familiarity  than  that 

[^  hy  the  advantages  of  the  absence  of  bony 

■    ,/iutvration  of  tlie  soft  parts.     Another  advan- 

.••^^i*!  or  ostfotome  is  the  «ise  with  which  its  edge 

'^u^'j^t  any  special  tools  or  skill, — an  important  con- 

',,^  ^nk'tice, 

" ''""'-J'""'''  '*•''  '^^  being  evenly  bevelled  on  Iwth  sides,  will, 

"  ./iniiigli  lif>ne,  not  suffer  a  deflection  to  one  side  as  an  ordi- 

'".j  i,i\t  will  maintain  its  direction  unerringly  until  the  section 

j[  ••  is  an  instrument  of  the  chisel  order,  bevelled  on  both 


'^W'''*''  A**'"'''^  a  very  slender  wedge.     The  handle  and  the  blade 
a^^^_   The  handle  is  octagonal,  which  is  preferable  to  the  oval  or 
f^^ffi  it  affords  a  Ix'tter  grip,  and  enables  the  oj>erafor  to  rtwlily 
i/iW'    i-,.jati()n."'     The  top  of  the  instrument  lia<  a  nrojerling  head. 


,.<-«'' 


(/(<<*''  LjJateral  borders  of  the  blade  is  marked  with  half-iu<hcs,  toen- 
*''"  '^  jiirarc'D  '<^*  e.stimate  tlie  depth  of  its  penetration.  The  edge  of  the 
*''^'  ^(  should  Ix'  sharp  enough  to  |)are  easily  the  finger-nail.  The 
'     et '"  ^^  l'''^''i  t^®  requisite  temjx'r  of  the  edge  is  produced  is  tBrefuUy 


"'*-,•/«<]  hv  Mawwen.*    If  the  Ixme  to  be  dividwl  is  \erY  tliij-k  and  dense, 

,,frti  osteotomes  of  various  sizes  are  to  be  used.     Macewen's  set  ct>ntaiiw 

■  ^  blades.     The  thickest  is  first  €»mjiloyed  until  about  one-half  of  tin' 

Lgg0  is  jienetrafed ;  the  s<x^)nd,  of  medium  thickness,  is  intnxluced  int4)  Jlif 

^ve  made  hy  the  first,  and  is  put  a.side  to  admit  the  third  or  most  slcndoJ 

louo  only  M-heii  the  deepest  layere  of  bone  are  to  be  dividetl.    The  osteotome 

mends  itst^lf  to  the  aseptic  sui^^n's  favor  by  its  effectiveness,  its  sim- 
'plieit}',  and  the  gi-eat  ea.se  with  which  the  instrument  can  be  kept  abtdiUfiy 

n,  mi  advantage  not  p>.ssesseil  by  the  saw. 

The  mallet  to  be  used  should  be  one  of  hard  wood, — lignum  vit«  «>r 
ixwofwl.  The  old-fashioned  metal  mallets  usually  furnisluid  by  the  in- 
ruuicnt-makers  are  too  small  and  too  light  for  serious  work. 


>  Willism  Macewen,  Osteotomy,  London,  1880,  p.  68. 
'  Op.  dt.,  p.  09. 
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To  the  safe  performance  of  osteotomy  aniesthcsia  is  indispensable. 
Whenever  {wssible,  artificial  amemia  should  also  Ijc  procured  bv  the  use  of 
Esmarch's  band.  Scriipiil<»iis  ascjwis — that  is,  extreme  siii^icai  cleanli- 
ness— is  to  Ix^  observed.  Tliis  is  accomplisluHl  by  the  careful  shaving, 
scrubbing,  and  disinfei-tion  of  the  field  of  ojwratiou  and  its  vicinity.  Clean 
towels  dipjK'd  iu  an  antiseptic  solution  are  so  wrapiK^i  alj<jut  the  lirab  to  Ije 
operated  on  as  to  leave  exposal  only  the  araouut  of  s|>aee  which  is  indisi^u- 
sable  for  the  performant«  of  the  sui^'on's  work.  The  surgeon  and  his 
assistants  and  the  inirse  or  other  adjuvants  should  carefully  .see  to  the  clean- 
liness and  disinfection  of  their  hands  and  finger-nails;  the  instrumeuta, 
especially  the  saw,  should  be  rendered  a.septic  by  previous  boiling,  and 
should  be  kept  ready  for  use  inimersfxl  iu  a  thrce-iK'r-ccnt.  solution  of 
carbolic  acid.  A  stream  of  irrigating  fluid  should  continually  wash  away 
d6bris  es<'apiug  alongside  of  the  saw. 

After  the  completion  of  the  section,  which  if  projwrly  done  will  not 
cause  injury  to  im|K>rtant  vt's.sels,  a  short  pledget  of  iodoform izitl  gatiiie  is 
placed  over  the  small  wound,  and  this  is  enclosed  in  an  ample  antiseptic 
dressing.  Esmarch's  band  is  removed,  and,  if  there  be  no  evidence  of  ex- 
cessive hemorrhage,  tlie  limb  is  encased  in  an  immovable  splint  of  plaster 
of  Paris  or  smne  other  material  in  a  correct  position.  >Sliould  the  dressings 
become  immediately  soaketl  with  blood,  exjwsnre  of  the  wound  and  instant 
search  for  tlie  severed  ves.sel,  followwl  by  its  safe  ligatuif,  should  Ix"  insti- 
tuted. If  tlie  awident  has  reipiired  an  enlargement  of  the  external  wound, 
this  should  l>e  closet!,  with  tlie  exception  of  sn  much  of  its  extent  as  would 
i-orrespijnd  to  the  size  of  the  original  osteotomy-wound.  After  this  the 
case  should  be  treated  as  above  mentioncil.  The  patient's  comfort  will  rc- 
quiit'  an  opiate  for  the  first  and  second  nights ;  after  that,  as  a  rule,  no 
anodynes  will  be  nee<h'd. 

The  substHpiont  <-ourse  of  tlie  after-treatment  is  identical  with  tliat  of  a 
simple  fracture.  Fever  is  rarely  observwl,  although  slight  rise  of  the  tem- 
perature, without  sickness,  headache,  and  general  dejection,  is  often  present 
on  the  second  and  third  days  after  the  ojK'ration. 

The  splint  is  removed  at  a  time  when  consolidation  is  likely  to  have 
occurred.  The  external  wound  will  usually  be  found  healed  on  the  removal 
of  the  splint,  which,  however,  should  consolidation  be  found  incomplete, 
ought  to  1k'  rcplaciHl  by  a  new  cast. 

Rt^rding  the  trehiiiquv,  of  wit'ldlng  the  saw,  chisel,  and  odeolmne  some 
remarks  may  be  apj>roi>riate.  The  prolonged  use  of  a  key-hole  saw,  of 
which  Adanj.s's  instrument  is  a  mfxlififsition,  is  extremely  fatiguing  to  one  un- 
acciistonK'<l  to  sawing  ;  hence  the  sui^feon  should  s«v  to  two  things  in  orth'r  to 
husband  his  strength  and  to  complete  the  section  with  some  rapidity.  The 
interstices  Ix^tween  the  teeth  of  the  .snw  soon  get  clogged  liy  a  sticky  ])aste 
consisting  of  fine  bone-ilust  and  blood,  an<l,  when  this  o<-curs,  the  utmost 
exertion  is  needed  for  continuing  the  section,  It  is  therefore  advi-sable  to 
have  on  hand  more  than  one  saw,  and  by  changing  the  implement  give  an 
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it  of*  d6bris.     As  a  iiiatUT  of 


the 


assitiUiut  a  dianw  to  do 

slmiihl  Ix-  properly  sli:iip<ncil  Iwt'on-  iisi'.  Kiiiall)-,  tlic  sui^eou  t>liuuld  as- 
siiuic  timt  position  in  vvliicii  tlit-  uiuistial  and  prolonged  sitratu  of"  working 
a  ^moil  saw  thrnngb  u  thick  mass  of  hunl  Utue  can  be  nicibt  comfortabl)° 
awxmiplisiu'd.  If  tlii-si'  [mints  are  obst-rvcd,  undue  fatij^ue  will  not  cnfrender 
impatieuw  and  violent  ottort,-*,  wliicli,  however  iuettieieut  in  dividing  the 
bone,  will  certainly  lead  to  iiuinteiided  injuries  by  laeeration  of  the  soft 
parts.  A  proper  position  of  the  ]»atient,  and  a  firm  fixation,  by  the  as- 
sistants, of  the  bone  to  ite  <'nt,  arc  also  imlispensable  to  rai>id  and  cJean 
work. 

In  using  the  ehisel  for  the  removal  of  a  wedge-Hlia|K>d  piec*  of  bone,  a 
pro|ier  lt(K!<lin^  of  the  lin^l)  on  a  cushion  (eighteen  by  twelve  Inehes)  looselj^^ 
tilled  with  (lauipciiwi  sand,  and  ample  exiK>sure  of  the  bone  by  means  of  ^^ 
adequate  incisions,  are  ueetssary.  The  Ijevelle*!  side  of  the  ehisel  should  Ix- 
held  tiiwanls  the  part  that  is  to  be  removed.  Attempts  at  the  removal  of 
tt^io  large  a  wedge  will  kwl  to  splintering  of  the  bone  or  to  the  snappia^r 
of  the  ehisel.  It  is  more  workmanlike  to  remove  many  small  wetlges  in 
succession,  nu'tluKlic^ally  d«'j»ening  the  boiie-woimd  to  its  projH'.r  extent. 
When  the  division  is  nearly  complete,  the  remnant  of  tJie  Ixtuy  bri<lgc  can 
be  snapped  off  without  great  eflbrt. 

Maeeweji's  osteotomy  requires  u  solid  iKilding  of  the  limb  mi  a  sand- 
bag. The  .si»fV  parts  should  Ik-  divided  by  a  "sharp,  clean,  single  ineision" 
(Macewen)  about  an  inch  lung,  getting  to  the  l)one  as  diiwlly  as  possible, 
and,  if  feasible,  the  knife  should  be  carried  parallel  to  the  direction  of  tlic 
muscular  filires  to  tw  tniversed.  The  knife  is  to  be  held  in  xitn  and  not 
withdrawn  until  the  osteotome  is  slipped  in  alongiiide  of  it  <lown  to  the 
I)eriosteum.  Now  the  «Ige  of  the  instrument  is  lightly  turned,  so  as  t» 
cros.s  the  longitudinal  axis  of  the  Imjuc.  The  Kx-ality  of  the  incision  ought 
to  be  so  placed  as  not  to  involve  injury  to  more  than  insigniticant  vissek 
B^inners  will  do  well  to  make  an  ample  incision,  so  that  the  steiis  of  tin- 
operation  shall  lie  amenable  to  the  control  of  the  finger-tip,  or  even  of 
the  eye. 

B.  Special  Appti/iuHon  of  Osteotomy. — ^The  indications  for  the  |)er- 
formauee  of  antiseptic  osteotomy  may  be  summed  up  as>  follows.  It  ii* 
advisable : 

1.  In  luses  of  liadly-nnittxl  fracture  where  either  the  long  dunttioa  of 
the  deformity  or  its  unfavorable  position  ni>ar  a  joint  renders  manual  osteo- 
ela.sis  impossible. 

2.  In  cases  of  bony  ankylosis  of  certain  joints,  caused  either  by  acute 
suppurative  (osteo-myelitic),  by  tulien-ular  (strumous),  or  by  rhcunmt  it- 
processes. 

This  class  of  casi's  is  es|R'cially  unsuitable  for  ostecxrlasis.  Aside  from 
the  mcchanicid  diffieulty  of  fracturing  the  bone  in  close  proximity  to  a  joiui. 
it  is  to  be  rememl>erc'd  that  eonsid«'rable  traumatism  accompanying  oitw- 
clasis  is  very  apt  to  rekindle  the   process  that  has  liil  to  the  formation 
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it'  the  aukylosis.     So,  for  instaiuv, 


an 


tubt'i 


affect 


apparently  tonuinated  o«te<i-myeliti8 
lou   long  since   cKirniant   may  again 


may   rfsippcar,  or  a 
become  at-tivc. 

3.  For  the  correction  of  all  rachitic  deformities  unu-nable  to  such  treat- 
ment the  advantage  of  osteotomy  over  cwt^iK-lusis  is  as  prominent  here  as 
(•l«-when'.  It  is  applicable  and  successful  Ixitli  in  those  cases  which  are 
otiierwise  suitable  and  in  those  whicii  are  unsuitable  for  osteoclasis. 

1 .  BcuUff-  Uniieil  Fitiduroi. — No  speeifitr  rules  can  be  laid  down  for  tlie 
(wteotomic  division  of  liiully-nnit(xl  fmcturcs.  As  regards  the  general  prin- 
<-iplc  i)f  tlie  priKi-duir,  it  may  be  said,  however,  tliiit  the  artificial  division 
should  follow  the  line  of  fracture.  In  thos<^  cases  of  extreme  longitudinal 
displacement  where  the  fracture-surfaces  im-  considci-alily  removed  from 
each  other,  the  object  of  osteotomy  is  to  divide  the  calbis  in  such  a  manner 
as  to  produce  a  condition  similar  to  that  found  inmie«liately  afler  the  acci- 
dent After  the  division  of  the  bone,  secure  fixation  of  the  limb  in  a 
correct  position  ix•c<>m^^s  nei-essary.  Where  rotary  or  latciiil  disphtcement 
is  the  cause  of  the  deformity,  redwtiou  and  projx'r  fixation  in  a  stiff  splint, 
■witli  or  without  weight-extension,  will  Ix'  a  comiiaratively  ea'*y  matter.  But 
■where  the  sixirteuing  of  the  limb  is  due  to  ex«vssive  longitudinal  displace- 
ment, followed  by  corn'sjMindiug  retraction  of  the  soft  parts,  r«lnction  will 
not  be  found  easy,  and,  if  accomplished,  proper  fixation  of  the  fragments 
will  require  special  mwisures,  such  as  nailing  or  wiring.  In  extreme  r-ases, 
where  the  shortening  of  the  soft  parts  offei^s  insurmountable  nljstaeles, 
resection  of  a  |K)rtion  of  the  twntiiuiity  of  the  Iwne  will  be  necessary  to 
permit  easy  aj)p(isitiou  and  fixation. 

2.  AiikylcuiU  ill  a  llcioim  Ponitlon. — (re)  Hijt-Joint. — When  there  is 
bony  union  of  the  head  of  the  femur  with  the  pelvis  as  a  consequence  of 
precedent  (jsti^vmyelitis,  tul)en'ulosis,  rheumatism,  or  dislocation,  the  position 
of  the  limb  iK'ing  such  tiiat  in  the  erect  posture  of  the  patient  the  foot  does 
not  reach  the  fl(x>r,  corre«'tion  is  Ixist  effectetl  by  osteotomy. 

According  to  the  preferences  of  the  surgeon  the  Adams's  saw  or  Maiv 
ewen's  osteotome  will  be  seliH'twl.  The  accompanying  diagrams  (Figs.  6, 
7,  and  8)  show  at  a  ghuur  the  usual  places  .it  which  the  fenmr  is  divided 
for  eoxal  ankylosis.  The  choice  of  place  for  the  division  will  depend  upon 
the  jK't'uliarities  of  each  individual  case.  Where  tlie  neck  of  the  femur  has 
l>een  more  or  less  destroyed  by  disease,  Adams's  section  cannot  lie  done  at 
all.  In  very  fleshy  subjects  it  may  be  extremely  inconvenient,  on  account 
of  the  great  depth  of  the  wound.  Sayre's  plan,  simpliHed  by  the  omission 
of  the  laborious  and  u.seless  removal  of  a  disk  of  bone  from  ixitween  the 
trochanters,  admits  of  very  genend  application.  (Jant's  subtrochanteric  sec- 
tion seems  to  be  the  easiest  of  the  thitt-  methods,  Ikiiuisc  the  site  of  the 
division  is  most  accessible,  and  the  diameter  of  the  bone  there  is  less  than 
between  or  above  the  tnx^hanters.  Yet  each  of  the  three  plans  is  safe,  and 
has  yielded  excellent  results. 

The  mode  of  ojieration   is  as  follows.     The   anaesthetized  patient  is 
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placed  as  for  exsectiou  of  the  hi[HJoint, — that  is,  with  the  ankjloeed  bipJ 
upi)ermo8t.  The  (lis«isc<i  limb  is  8tea«li«l  by  the  interix>8itiou  of  one  or^ 
more  cushions  iaetweeu  the  lower  extremities.     All  antiseptic  precautious^ 


FiQ.  6. 


Fio.  7. 


Fio.  8. 


I  Adams's  Uue  of  aectton.    (Poore.) 


Sayre's  Inu-rlrochantorlc  no- 
Uon.    (roore ) 


Gant'r  subtruchanterte  aeetioa 

(Poore.) 


being  taken,  the  surgeon  makes  a  short  longitudinal  incision  penetrating  1i> 
the  bone  at  the  site  of  its  conteniplatetl  division.  If  the  saw  is  to  l)e  usttl, 
the  soft  parts  are  peeled  off  with  an  elevator  from  in  front  and  iK-iiiiid  the 
bone,  and  the  section  is  pHXiccded  with  until  al)ont  three-fourths  of  llie 
bony  mass  are  divided.  The  remainder  is  then  sna|)j)cd  off  l>y  forcible 
adduction  or  al)duction.  Wlien  the  oste<jtome  is  employed,  tlie  soft  porta 
are  iu>t  to  bo  ]H>eI('<l  off,  Imt.  the  osteotome  Ix-ing  inti-oduced  along  the 
scaljK'l  hckl  in  .sifii,  and  the  latter  being  witlidi-awii,  the  bone  is  severitl  by 
a  nuiul>er  of  sua^essive  taps  of  the  mallet,  the  last  portion  of  the  Imidv 
bridge  being  likewise  snapjK'd  off,  as  formerly  mentioned.  The  hemor- 
rhage is  inconsiderable.  The  tliigh  is  brought  down  so  as  to  occupy  a 
slightly  flexed  (fifteen  degrees)  and  somewhat  abducted  {five  degrees)  posi- 
tion, the  wound  is  dre&sed,  and  the  linili  is  secured  either  in  a  plaster-of- 
Paris  sj)liut  or  by  weight-extension.  According  to  the  age  of  the  patient, 
ODSolidation  will  Iw  accomplished  in  from  three  to  six  weeks. 

(6)  Anky/om«  of  the  Knve-JoiuL — Ankylosis  of  the  knee-joint  at  a  con- 
8ideral)le  angle,  whether  due  to  liony  union  of  the  femur  and  tibia  or  to  a 
cohesion  of  the  patella  with  the  tibia  and  femur,  mostly  complicated  by 
subluxation  of  the  tibia  backwartl,  and  by  great  shortening  of  the  soft 
structuiTS  occupying  the  posteri(jr  asiKict  of  the  limb,  retjuires  correction  by 
osteotomy.  Here  fon-iblc  straightening  is  more  dangerous  even  than  at  the 
hip-joint,  as  serious  injury  to  vessels  and  nerves  is  to  be  apprehended. 

Whenever  the  ankylosed  joint  fonns  an  angle  of  less  than  one  himdrcd 
and  thirty-five  degrees,  simple  osteot<jniy  of  tlie  temur  will  bo  found  suffi- 
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cieut  to  correct  the  deformity.     Ankyloses  of  between  one  huutlrfd  and 

irty-fivo  and  iiiuety  degrees  of  angularity  require  osteotomy  of  both  femur 

and  tibia,  the  result  beiug  a  stmight 


Fio.  9. 


limb,  which,  however,  presents  in 
front  a  rather  ungainly-looking 
prominence.  The  ni'arer  the  angle 
approat'hes  ninety  degrees,  the  more 
advisable  becomes  the  return  to 
Dr.  Riiea  Barton's  original  opera- 
tion of  excising  a  weilge-shaiK-d 
portion  of  bone  from  the  ankylosed 
knee-joint.  This  operation,  if  done 
aseptieally,  is  not  niuru  dangerous 
than  osteotomy,  and  its  ultimate 
result  is  infinitely  better  in  every 
way. 

In  performing  simple  osteotomy 
for  ankylt>sia  of  the  knet'-joint,  a 
small  longitudinal  wound  on  the 
outer  side  of  the  reetus  tendon,  on 
a  level  with  a  line  drawn  trans- 
versely a  finger's  breadth  above 
the  ujijKir  portion  of  the  external 
condyle,'  is  made  to  extend  down 
to  the  bone;  the  osteotome  is  in- 
tRiduoed  with  its  bltule  Iteld  lougi- 
tudinally,  then  turnetl  transversely ; 
then  two-tliinls  of  the  thickness  of 
the  Iwne  are  divided,  and  the  re- 
mainder is  snapped.  If  the  tibia  is 
to  lie  divided  also,  the  section  is  made  just  lielow  the  anterior  tubercle. 
The  wound  is  to  be  made  over  the  anterior  tibial  ridge,  and  the  tibia  ia 
dividwl  transversely.  Should  the  soft  jmrts  resist  fidl  extension,  one  or 
more  tenotomies  are  to  be  done  in  addition. 

If  excision  of  a  wedgoshapwl  piece  of  bone  be  found  preferable,  a 
transverse  incision,  connnencing  over  the  middle  of  one  etmdyle  and  jMWsing 
over  the  patella  to  the  middle  of  the  other,  will  be  found  most  convenient  for 
the  exposure  of  tlie  jinrts  to  lie  removed.  The  periosteum  is  cut  along  the 
line  of  intended  sertitm,  and  then  the  condylar  extremity  of  the  femur  and 
next  the  tibia  are  nearly  cut  through  by  the  saw  from  in  front  backward. 
The  remaining  bridge  of  bone  is  snapped,  and,  the  wedge  being  removetl, 
the  edges  of  the  sections  are  evene<l  with  the  saw  or  the  bone-cutting  forceps. 
The  sawn  surfiiees  arc  brought  in  apposition,  and  fixation  is  secured  by  the  use 


Fln&l  retult  after  cuneiform  ezdxion  of  knee  tot 
ankylosis  at  a  right  angle. 


■  Maccweo,  p.  89. 
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of  Steel  nails  driven  diogoaaily  through  the  femur  and  tibia,  and  the  apjilica- 
tion  of  a  plastcr-of-Paris  or  a  dorsal  T-splint.  (Fig.  10.)     Should  the  sbort- 


Fio.  10. 


Volkmaiin'a  T-spUiit. 

ened  hamstrings  offer  too  niuoh  it-sistance  to  the  correction  of  the  jxisition, 
one  or  more  subcutaueous  t<'n«)toinies  will  have  to  be  practised,  until  tlie 
I  desired  jwsition  can  he  easily  inaintaineil,  Care  must  be  taken,  however, 
not  to  injure  the  p(>|)liteal  nerve  or  its  branches:  if  there  be  any  doulit 
.•ilKyut  the  identity  of  tlie  resisting  tissues,  the  safer  course  will  l^e  to  e.xpow- 
fVtH'ly  the  d<iubtful  Iwuid  and  to  make  sure  before  section  that  it  is  tendon 
and  not  a  nerve.  The  wounds  are  loosely  sutured,  an  antiseptic  dressing  is 
appliwl,  and  fixation  is  secui-ed  by  appropriate  splint«,  as  ix>fore  mentioned. 
The  diywwings  are  left  undisturlx-vl  for  fmm  two  to  four  weeks,  aticording  t"> 
the  age  of  the  patient.  On  change  of  dresssings  the  nails  are  withdrawn. 
The  usual  result  is  firm  Ixniy  aiikylusis  and  a  verv*  usefiil  limb. 

If  the  wedge  of  lx)ne  is  to  Ih'  renioveti  by  the  chisel  instead  ol'  the  saw, 
it  is  better  not  to  attempt  to  take  away  the  whole  wedge  in  one  wAerent 
mass,  but  rather  to  follow  a  plan  similar  to  that  employed  by  carpenters 
under  similar  cin^umstanees.  The  size  of  the  base  of  the  wedge  being  out- 
lined by  two  (hn^pening  grooves,  the  intervening  l)ony  structure  is  gradu- 
ally chipjxHl  away  until  about  tliree-quarters  of  the  thickness  i)i'  the  bone 
are  penetrated.  The  remaining  liridgc  of  bone  is  then  fractured,  and  the 
fractured  surfaces  are  [)rojierly  pared  off. 

(p)  AnkylosiM  of  the  Efhoip-Joinf. — .\nkylosis  of  the  elbow-joint  in  the 
erect  or  nearly  erect  )K)sition  renders  the  ujiper  extremity  ver>'  awkward,  and 
nearly  useless  for  certain  purposes,  as,  for  instance,  dressing  and  undressing, 
and  the  conveying  of  food  to  the  mouth.  Thus  it  may  be  desirable  to  iro- 
]>rove  the  position  and  nsefnlness  of  the  member  by  decreasing  the  nngli' 
at  the  elbow.  The  nearer  tiiis  approaches  a  right  angle,  the  Ijotter  adapted 
bcpomes  simple  osteotomy  for  the  correction  of  the  position  ;  that  is,  if 
ankylosis  exists  at  an  obtuse  angle  a]>pniaching  to  ninety  degrees,  simple 
osteotomy  of  tlie  lower  end  of  the  humerus  will  readily  permit  ea-sy  and 
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safe  corppction.  The  division  Hhoiild  Ix'  niado  frt>ni  a  longitudinal  incision 
<i»nimeticing  at  and  cxtoMdiuj;  njiwanl  t'itm\  t!u'  n|)<".\  oftlif  iiitorirai  epit-on- 
dyle.  Atwiit  t\v«)-third.s  oftlio  thickiu'Srt  uCtlu'  Ikhio  sliould  l)c'  cnt  witii  tlu' 
osteotome  in  a  transverm'  dirw'tion,  tht-  rcniaiudur  iK'ing  smijippd.  Tiie  arm 
is  then  divssod  and  the  ellxjw  put  up  in  a  stifl'  splint  at  a  trifle  less  than  a 
right  angle. 

When  ankylosiB  in  a  nearly  erwt  pouition  is  to  be  corrtn-tetl,  we  may 
I'ither  resort  to  ostwvtomy  of  the  humerus,  radius,  and  ulna,  or,  what  in 
iH'tter,  e.xeise  the  ellxiw,  wheti  by  appropriate  nftor-treatment  even  a  movable 
joint  may  Iw  set'nre<l. 

(d)  AnkyloKM  nf  the  Temporo-MaxUlafy  Joint. — Ostco-myelitis  involving 
either  eotnpt«n<'iit  of  the  teni[M)ro-niiixi1lary  joint  may,  after  ex|)td8ion  of  the 
necrosed  |»arts,  result  in  us.seou.s  uiikylostx  of  the  lower  jaw  and  the  tcni- 
]xiral  Ixtne.  The  ]>atient  lo8e.s  the  ability  to  sejiarate  the  jaws,  and  hence 
«»niot  rliew.  Disability  to  wjnsume  solid  food  will,  and  often  docs,  lead  to 
st'rinns  imjmirmeut  of  the  general  health. 

This  form  of  ankylosis  may  Iw  double,  though,  as  a  rule,  it  is  unilateral. 
The  ascertainment  of  the  side  whieli  is  ankylosetl  may  prove  difficult,  and 
oocasionally  notfiing  sliort  of  a  blootly  exploration  will  decide  the  (jnestion. 
Severing  of  the  Ifony  union,  with  suljstHjueiit  removal  of  the  condyloid 
process  by  means  of  osteotomy,  has  been  found  to  be  an  efficient  way  of 
removing  this  .s(>rious  fiuietioiial  disability,  and  the  method  described  by 
Konig '  has  been  found  by  the  author  servieeable  and  safe. 

Au  incision,  beginning  in  front  of  the  ear,  is  carried  forward  two  and  a 
half  inehi's  along  tin*  lower  margin  of  the  zygoma,  earc  iM'ing  taken  to  pre- 
serve the  temjx>i-;il  artery  intact.  A  siroud  incision,  involving  the  skin 
only,  extends  two  inches  downward  from  the  middle  (»f  the  horizontal  in- 
cision. The  soft  ]>arts  are  raiseil  with  the  elevator  from  the  lH)ne,  but  occa- 
sionally ver\'  adhea'nt  |K>rio8teum  has  to  lie  si'ven-d  with  a  touch  of  the  knife. 
Tiie  pan»tiil  gliuid  and  tlie  facial  uervc  and  vchscLs  are  displaced  down- 
ward by  means  of  a  sti-ong  sharp  retractor,  and  then  the  cireuniference  of 
the  condyloid  process  is  strip|Ktl  ))f  its  |)eriosteum  with  a  narrow  elevator, 
care  ln'iug  taken  not  to  iujun-  the  subja<vnt  internal  maxillary  artery.  The 
neck  of  the  condyloid  jmK-css  is  divided  by  the  osttnttomc  alMint  half  an  inch 
Ik'Iow  tlie  joint.  The  jaws  are  prieil  oi^'ir,  and  the  i-einuarits  of  fiie  head 
and  nec^k  of  the  condyloid  process  are  removtxl  l)y  the  chisel  and  mallet 
from  their  temporal  attachment.  To  avoid  penetration  of  the  cranium,  the 
(•his<'l  should  Ik,'  direet<^'<l  downward  and  inward.  The  sinai!  wouud  is 
drained  with  a  tuJK'  and  closed  by  tlie  rajuisite  numlx-r  of  stitehe.s,  and  an 
antiseptic  dressing  is  applied  in  the  usual  manner.  If  no  complications 
arise,  the  dnjtnage-tnbe  can  be  withdniwri  on  the  thiril  i)r  fourth  day,  and 
the  day  after  flii.-*,  active  ust-  of  the  new  joint  .should  Ite  commenctxl  and 
diligently  maintained,  to  prevent  reankylosing. 
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3.  Rachiiic  Deformities. — (a)  Knock-Knee. — Genu  valgum,  one  of  the 
most  common,  painful,  anil  disibliiig  deformities  of  the  loctimotor  appftrJ 
ratus,  is,  even  in  its  mow  advaneed  forms,  eminently  amenable  to  sueccsefiJ! 
treatment  by  osteotomy  where  osteoclasis  would  be  deemed  hazardous  and 
orthopaedic  treatment  futile.     As  it  was  known  that  the  eharacteristie  mal- 
position of  the  tibia  in  knock-knee  is  caused  mainly  by  the  elongation  of 
the  internal  condyle,  it  was  natural  that  as  soon  as  the  safety  of  osteotomy  I 
was  sufficiently  established,  this  jmrt  of  the  femur  should  become  the  object 
of  surgical  attack. 

Fio.  11. 


Fio.  12. 


Chlcnc.  Miicowcii. 

Oldor  method*  of  osteotomy  Ibr  knock-knee.    (Poore.) 

All  the  older  nicthocls,  devised  by  Ogston,  Reeves,  Chiene,  and  Macevien, 
had  the  great  drawback  of  wuldling  a  sim|ile  r>steotomv  with  the  serious 
complication  ol'  invading  the  knee-joint,  and  all  of  them  have  been  super- 
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Fio.  15. 


a,  MncConnoc't   line; 
MacewDD'a  line. 


deded  in  professioual  favor  by  MacCormac'a  and  Macewen's  nu'thtxls  of 
supraamdyloid  osteotomy  (Fi^.  lo). 

M(teaccii'«  Operation. — The  limb,  being  carefully  disinfected  and  ren- 
dered bkHxlless  by  Esniarclra  baud,  is  placed  ujxin  a  sand-bag,  where  it  is 
itnmovably  held  by  the  hands  of  two  assistants. 
The  detail  of  the  pn.KMxhire  is  thus  dest^rilKxl  by  the 
author  of  the  method  :  "  A  shurp-poiuted  s<.?il|>el  is 
introduced  at  a  poiut  where  the  two  following  lines 
meet, — one  drawn  transversely  a  finger's  breadth 
alwve  tlie  suiKTior  tip  of  the  external  e<jndylc,  .ind 
a  longitndiniil  one  drawn  half  an  inch  in  front  of 
tfu'  adductor  maguiis  tendon.  The  scal}>cl  lierc 
penetrates  at  once  to  tlie  bone,  and  a  longittidinal 
incision  is  made  sufficient  to  admit  the  largest  os- 
teotome and  the  finger,  if  the  ojKrator  desires  it. 
Before  withdrawing  the  .'icjdpcl  the  largest  osteotome 
is  sli|)|>cd  by  its  side  until  it  rwicfies  the  lx»ue.  Tlie 
stalpel  is  withdrawn,  and  the  osteotome,  which  was 
intntdnced  longitudinally,  is  now  turned  transversely 
in  the  direction  reciuirctl  for  the  osseous  incision. 
In  turning  the  osteotome,  too  much  pressure  must  not  be  exerted,  lest  the 
{jeriostcum  be  scnv|x<d  off.  It  is  then  convenient  to  jmiss  (he  edge  of  the 
osteotome  over  the  Iwne  until  it  reiicliea  the  jmstcrior  interna!  ix)rder,  when 
the  entire  outtiug  edge  of  the  osteotome  is  a|iplied,  and  the  instrument  is 
made  to  jienetrate  from  behind  forwaixl  and  towards  the  outer  side.  After 
completing  the  incision  in  that  dirwtiun,  tlie  osteotome  is  made  to  traverse 
the  inner  .side  of  the  bone,  cutting  it  as  it  prttceeds,  until  it  ha,s  divided  the 
upjx^rnuist  |)art  of  the  internal  Ixtrder,  when  it  is  directed  from  Ix'fore  back- 
watxl,  towards  the  outer  [msterior  angle  of  tlie  fennir.  In  cutting  on  these 
lines  there  is  no  fear  of  injuring  the  femoral." 

When  the  bone  has  been  sufficiently  divided, — that  is,  about  two-thirds 
or  thn-e-fourths  of  its  thickness, — the  remainder  of  the  cortical  substance 
is  snappinl  by  an  inward  iK'uding  of  the  limb. 

Eugene  Ilalni,  of  Berlin,'  reports  excellent  results  from  a  combination 
of  MacCVirmac's  and  Macewen's  incisions.  (See  Fig.  15.)  He  says,  aud 
with  much  justice,  that  simple  t«teotoniy,  as  practised  by  Macewen  or  Mac- 
Cormac,  is  a  very  tedious  operation  in  cases  where  the  bone  to  be  divided  is 
ver}'  hanl  or  very  thick,  or  Ixith,  and  tliat  a  great  deal  of  time  is  saved  by 
attacking  the  condyle  successively  from  both  tlie  external  and  ititernal  sides. 
Then  the  o.steotoine  need  not  be  sunk  to  a  great  depth,  as  each  section  need 
not  penetrate  more  than  about  one-third  of  the  thickness  of  the  bone,  aud 
tlie  whole  ojieration,  though  somewhat  more  complicated,  is  nevertheless 
much  shorter,  and  it  seems  also  safer,  than  the  original  procedure  of  Macewen. 


<  Ccntrnlblatt  fiir  Chiruigie,  No.  48,  1888. 
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Tlie  little  wound  is  t«m|jonirily  proteotttl  by  a  wrapping  made  of  a 
towel  dip[)ed  in  an  antiseptic  solution,  until  the  other  limb,  if  need  be,  ia 
operated  on.  In  extreme  euses,  division  of  the  tendon  of  the  bi<vp6  musi-le ' 
may  be  required,  to  enable  the  surgeon  to  accomplish  a  jKTfect  straighten- 
ing of  the  limb.  On  m-i-ount  of  the  vicinity  of  the  outer  popliteal  nerM',  , 
ttie  tenotome  ought  to  be  introduced  between  tlie  8kin  and  the  tendon,  and 
the  division  of  the  tendon  must  be  done  from  mihoul  mtcard,  or,  Ijetter  yet, 
••pen  tenotomy  is  performed. 

Tile  wound  is  now  enveloixHl  in  a  not  ttjo  bulky  antiseptic  dressing,  the 
fysmarch  bandage  is  removed,  and  the  entire  limb  is  enclosed  in  a  well- 
jKidded  pla.ster-of-Paris  splint,  an  assistant  maintaining  meanwhile  exten- 
.sion  in  the  corrected  position  until  the  plaster  has  set.  In  tlie  alxwnce  of 
plaster,  a  dorsal  T-s|»lint  or  a  solid  veneer  and  starcheil  Iwndagc  splint  will 
answer  the  purpose  just  as  well.  Before  leaviug  tlie  patient,  c-are  must  be 
taken  to  asc-ertaiii  that  tlie  circulation  of  the  limb  is  iuiiin|)cditl.  The 
normal  color  and  sens^atiou  of  the  toes  may  lie  accepted  as  a  test.  If  the 
splint  be  not  t(H)  tight,  an  opiate  will  be  needed  oidy  for  the  first  night  after 
the  opi'nition. 

Should  the  rectal  tempei-ature  rise  beyond  101°  F.  during  the  first  two 
nights,  a  careful  physical  examination  must  be  made  to  ascertain  the  cause. 


Fio.  17. 


Kio.  10. 


Caw  of  genu  TalKiini,  raodcrate  deformity. 
(From  Mucewenj 


The  aune,  after  o*leo<om]r. 
(From  Maoeweo.) 


Frequently  a  sore  tliroat,  pneumonia,  or  some  other  constitutional  disturb- 
ance will  l>e  found  to  have  causetl  fever.  If  the  examination  yield  a  nega- 
tive result,  and  iw])ecially  if  severe  ]>ain  be  complaiHe<l  of  at  the  site  of  the 
operation,  st)me  local  disturbance  within  the  wound  or  in  its  vicinity  will  Iwve 
to  be  scanhed  for,  after  the  remuval  of  the  s|)lint  and  dressing.  Timj  much 
constriction,  or  else  infection,  will  Im?  fouml,  and  will  rwpiire  adequate  trpat- 
mcnt.  The  appearance  of  a  slight  blood-stain  on  the  surface  of  the  splint 
does  not  rwpiire  its  renewal.  Dusting  of  the  stain  with  iodoform  powder, 
with  exposure  to  the  air,  to  liasten  its  drying,  is  all  that  is  necessary. 
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w  If  there  is  no  jisiiii,  no  tl-ver,  and  no  excessive  staining  by  lihmtly 
effusion,  the  splint  if*  not  disturlxil  till  tlie  end  of  a  lortnifjlit,  when  it  is 
removed,  and  in  most  cases  the  vvmiiid  will  he  Itmiid  nearly  or  eonipletely 
healed. 

After  the  removal  of  the  tirat,  a  second  splint  is  applied,  and  kept  on 
until  firm  osseous  CNjusolidatioii  is  found  to  be  complete.  Tliis  may  be  ex- 
jKH'twl  in  from  three  to  si.\  weeks  from  the  date  of  tiie  ojK-ratioii,  aisiinlitiji 
to  the  age  of  the  jwtient.  When  the  splints  ai"e  it-moved,  the  patient  should 
Ik>  eneouraged  toexereise  his  limbs  in  bi'<l  in  tlie  itrumlxMit  posture.  Wlicn 
the  joints  have  somewhat  recovered  their  uorinal  liml)erness,  the  patient  is 
penuitted  to  rise  anil  to  e.xercise  with  the  aid  of  crutches.  About  ten  weeks 
will  elapse  from  the  time  of  the  o[ieration  until  the  fnll  use  of  the  limbs  is 
recoveifd.  * 

(A)  linir-Ler/. — We  have  seen  Id  the  preceding  section  how  in  knock- 
knee  the  exact  knowledge  of  the  essential  altenitioii  of  the  outline  of  the 
internal  femoral  condyle  has  enabled  the  surgeon  to  diixrt  his  attack  with 
great  precision  against  the  part  tiL'<'ding  correction. 

In  genu  vanim  matters  atx-  veiy  different.  The  deformity,  instead  ov 
l>eing  dejH'ndcnt  upon  the  morbid  change  of  one  well-defined  locality,  is 
distributed  over  a  wider  area.  Instead  of  a  simple  lesion,  consisting  of 
the  elongation  of  the  internal  condyle  of  the  femur,  we  liud  here  a  more 
or  lees  uniform  uiitwanl  curvature  of  one  or  two  or  all  of  the  1  Mines  of  the 
lower  extremity,  the  greatest  convexity  being  generally  located  about  the 
knee. 

Though  the  deformity  as  a  whole  is  very  afifiai'cnt,  the  precise  fixation 
of  the  site  of  the  greatest  curvature  is  by  no  means  easy  ;  hence  the  selei'- 
tion  of  the  place  where  (jsteotomy  can  \)e  done  most  advantageously  is 
likewise  somewhat  difficult. 

On  rareful  examination,  cither  the  uppermost  portion  of  the  tibial 
diaphysis,  or  the  cxtcrual  femoral  condyle,  sometimes  the  lower  thinl  of 
the  tibia  and  iil)i]la,  or  fiually  the  middle  of  the  shafl  of  the  thigh,  will  lie 
tituud  deviating  from  the  normal  outline.  In  extreme  cjises  two  or  three 
or  even  all  of  thesi'  ('lemenLs  may  Ive  present,  as  in  Macewen's  case  repro- 
dueed  in  Fig.  18. 

AwKirdingly,  it  is  evident  that  in  the  graver  forms  of  genu  varum  one 
(jeteotomy  will  rarely  sullii«  to  bring  about  perfect  correction,  and  that  the 
number  of  the  divisions  of  the  bone  will  have  to  be  in  direct  proportion  tf> 
the  number  of  tlie  single  elements  of  the  curvature.  In  the  case  shown  in 
Fig.  18  Macewen  jverformed  teu  osteotomies  at  one  time,  with  an  excellent 
result,  illustrated  in  Fig.  19. 

Reganling  the  techuirsil  management  of  osteotomy  for  genu  varum  the 
following  r\\\v»  may  Iw  laid  down.  Curvatures  of  the  shaft  of  the  femur 
are  to  Ik*  attacked  from  the  outside  of  the  limb.  The  cf)rti«il  snbetance  of 
the  thigh  is  hert«  ver^'  hard,  and  much  patience  will  Ih'  required  to  accom- 
plish division.     If  the  «iutcr  c-ondyle  of  the  femur  nctils  division,  it  will  \ie 
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best  to  perform  Maceweii's  tj-pical  siipracondyloid  osteotomy  from  the  irmtr 
(utpect  of  the  thigh,  this  being  the  easiest  and  safest  procedure. 


Fio.  19. 


Fio.  18. 


Aggnvated  com  of  genu  varam. 
(From  Macewen.) 


The  same.    Result  after  osteotomy. 
(Fi<)in  Maiiewen.) 


Tibial  division  consists  of  the  following  steps.  On  the  inner  surface, 
midway  between  the  anterior  and  jKwterior  borders,  and  at  tiie  height  of 
the  lower  edge  of  the  tuberosity  of  the  tibia,  a  longitudinal  incision  an 
inch  or  two  in  letii^tii  is  made  through  the  soft  parts  to  the  bone.  The 
osteotome  being  intniduwil  in  the  well-known  mannt-r,  the  bone  is  divided 
from  within  outward  and  from  Ix-hind  forward.  The  densest  bone  will  be 
encountere<l  in  the  neighborhood  oi'  the  tuberosity.  Frequently  the  fibula 
can  be  snapped  and  rec|uire8  no  division  by  osteotomy.  Should  osteotomy 
be  necessary,  an  osteotome  has  to  be  used  of  a  diameter  less  tlian  that  of  the 
fibula,  to  avoid  injury  to  the  soft  parts.  The  lower  the  tibia  is  divided,  the 
harder  the  bone  will  be  found  to  be. 

The  dressings  and  afl«r-treatment  in  osteotomy  for  genu  vanim  are 
identical  with  those  in  genu  valgum. 

Knock-knee  and  Ixiw-lqe;  sometimes  occur  combinetl  in  the  same  indi- 
vidual, and  each  aliktioii  will  have  to  be  treatetl  uceonling  to  its  proper 
indication. 

(c)  Anterior  Tibial  CurrdhircH. — These  curvatures  either  involve  the 
entire  length  of  the  tibia,  wlicii  the  timdo  Achillis  is  found  to  serve  as  s 
string  to  the  bow  formed  by  the  shin-bone,  or  are  confined  to  the  lower 
two-thirtls  iif  the  bone,  or  to  the  Uiwcr  thii-d  alone. 

In  the  milder  forms  of  the  dis<^nkr,  simple  osteotomy  of  the  most  pro- 
jecting part  of  the  bone  from  before  backward  will  be  found  adequate  for 
the  correction  of  the  deformity.  In  dirwt  prupnrtion  to  the  graWty  of  the 
aberm*"        wo  or  mure  simple  osteotomies  mtjy  become  necessarj',  or,  better 
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Still,  cuneiform  excision  of  the  most  prominent  part  of  the  curvature  will 
have  to  be  performed. 

As  a  matter  of  course,  rigid  and  etBcicnt  rules  of  asepticism  form  an 
absolute  condition  of  these  operations. 

Cuneiform  excision  for  anterior  curvatures  of  the  tibia  is  done  as  fol- 
lows. Esmarch's  bandage  b'int:  applied,  the  fibula  receives  the  first  atten- 
tion. If  it  appears  from  the  age  of  the  cliitd  or  the  hai*dne.ss  of  the  Iwne 
that  simple  snapping  without  osteotomy  is  not  feasible,  the  fibula  must  first 
l>e  dividitl  bv  tlie  ostetttome. 

The  incision  over  the  tibia  is  next  made  with  the  scalpel,  penetrating  to 
the  bone,  and  of  sufficient  length  to  enable  the  surgeon  to  expose  freely  the 
area  to  be  excised.  A  stvond,  transvei'se  incision  is  carried  midway  through 
the  longitudinal  slit  in  tlie  periosteum,  and  the  four  jK-riosteal  Haps  formed 
by  the  crucial  cut  are  raised  by  the  elevator  and  held  aside  with  sharp  re- 
tractors. Previous  to  all  this  the  size  of  the  wedge  to  be  removed  should 
be  detcrmiiu-cl,  by  those  who  do  not  tnist  to  their  sense  of  symmetry  alone 
as  govoruwl  by  the  eye.  The  limb  is  laid  on  a  sheet  of  cartl-board  and 
the  anterior  outline  of  the  tibia  is  traced  tliereon  with  a  pencil.  Then, 
j>aralli'l  to  this,  another  line  is  drawn  at  a  distance  corresponding  to  alxjut 
the  antero-jKMSterior  width  of  (he  tibia  at  the  |ioint  of  section.  This  pattern 
is  now  cut  out,  and  will  represent  a  rough  lateral  view  of  the  curved  bone. 
If  this  pattern  is  cut  across  at  the  jMiint  of  greatest  curvature,  and  straight- 
enotl,  the  upjK-r  and  lower  segments  will  overlap,  and  the  size  of  this  over- 
lapping triangle  will  give  an  adequate  idea  of  the  size  of  the  wedge  to  be 
removeti. 

Let  us  return  to  the  opnition.  The  extent  of  the  Imse  of  the  wedge  is 
markwl  off  by  two  parallel  transverse  grooves,  made  with  the  chisel  and 
mallet, — not  the  osteotome,  but  a  chisel  with  Inn-ellctl  e<lge, — and  after 
this  the  wedge  is  taken  away  by  a  series  of  workmanlike  ehippings,  with 
the  exception  of  the  hindmost  renuiunt  of  its  a|K'x,  which  is  snapped 
off.  Some  surgeons  advise  the  removal  of  Esmarch's  bandage  at  tliis 
stage  of  the  operation  ;  hut  it  must  lie  rcnnirkeil  that  tliis  leads  to  gresit  and 
nnneeessiiry  loss  of  IjIoimI,  a  serious  matter  in  chiklre'n.  It  is  sjifcr  to  tie 
those  vessels  the  cut  lumina  of  which  can  be  recognized  by  sight,  and  this 
will  1m'  facilitate*!  liy  jreiitle  eompressinn  and  knoiding  of  the  vicinity  of  the 
wound,  which  will  mark  the  location  of  even  the  smaller  vess<^'ls  by  the 
escape  of  a  drop  or  so  of  blood.  The  tendo  Aehillis  is  always  to  be  divided 
by  tenoiiimy. 

Atier  tliorough  irrigation,  the  segments  of  the  tibia  are  brought  together, 
a  drainage-tube  is  inserted  into  the  lower  angle  of  the  eutaninjus  incision, 
the  wound  is  stitched  ujv  with  catgut,  and  an  aseptic  dressing  is  snugly 
j.pplied  to  the  limi),  including  the  fo(ri  and  the  knee-joint.  f"na]>tation  of  the 
severetl  tibia  is  t^H-nred  by  a  earefully-ap|>li<'d  plaster-of- Paris  splint.  The 
drainage-tnlw  should  be  left  long,  8<i  as  to  project  somewhat  over  the  plaster 
cast.    When  the  plaster  has  hardened  sufficiently,  but  while  it  is  still  moist, 
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tension  and  which  will  aftenvartls  give  the  patient  the  best  use  of  his  lii 
A  skein  of  catgut,  ctmsisting  of  half  a  dozen  strands,  is  placed  in 
bottom  of  tlie  wound,  emerging  at  its  angles,  for  drainage.  Approximati.: 
is  effected  by  tlie  introduction  of  interrupted  sutures  at  intervals  of  abou 
half  an  inch.  A  narrow  strip  of  protective  is  placed  along  the  line  of  the 
wound,  iodoform  is  fivcly  dusted  ujwn  it,  and  a  pad  consisting  of 
twenty-four  layers  of  corrosive-sublimate  gauze  is  applied,  covered  witli 
a  thin  layer  of  corrosive-sublimate  cotton,  and  closed  in  oile<l  silk.  Tin 
hand  and  forearm  are  retained  to  a  palmar  splint,  which  has  been  carefull/ 
]>added  so  that  it  shall  give  good  support  without  undue  pressure  at  every 
point  of  contact. 

Amputation  at  the  'Wrist-Joint. — Tliough  amputation  at  the  wristJ 
joint  is  an  operation  wiiicli  is  seldom  pcrformwl,  it  may  become  necessan',f 
either  for  disease  involving  the  carpus  but  not  extending  into  the  radio- 
ulnar articulation,  or  for  injury.     Tlie  loss  of  function  ctmse<^uent  ujkju 
changes  which  occur  in  this  hitter  joint  is  not  sufticient  to  warrant  the 
formance  of  au  amputation  higher  up.     For,  although  pronation  and  supii 
tion  may  Ix;  to  some  extent  interfered  with,  the  resnltiug  stump  is  likely  t4 
be  more  useful  than  il'  all  coiuuxitiou  between  the  radius  and  ulna  is  severed 

Opcraiion. — After  the  aiiplication  of  a  tourniquet  to  the  brachial  arter 
a  long  anterior  oval  flap  sluuild  be  cut,  extending  half-way  into  the  jwln 
This  may  l)e  done  by  traiistixiou,  including  all  the  tissues  down  to  the  lion 
or  by  carrying  the  incision  IVrtm  without  inwanl.  The  horns  of  the  iucisio 
correspond  with  points  just  Ix'low  the  styloid  process  of  the  radius  on  tk 
outer  side,  and  half  an  inch  below  the  styloid  jiroccss  of  the  ulna  on  the  iunc 
side.  A  short  posterior  flap  is  tiien  cut  upon  the  dorsum,  the  dexor  au 
extensor  tendons  are  dividctl,  and  the  joint  is  laid  open  with  the  jwiii 
of  the  knife,  entering  the  cajisnlar  ligament  while  the  hand  is  firmly  flexc 
by  the  operator.  The  latcnd  ligaments  are  then  divided,  and  the  ojieratio 
is  complete*!  by  sc-veriug  any  tendous  which  remain  undividixl.  Befop 
removing  the  tonrui<iuet  the  larger  vessels,  including  the  radial,  ulnar,  an 
interosseous,  should  i>c  secured.  Then,  reraoviug  the  tourniquet,  any  sc 
arteries  which  bleed  must  \ye  carefully  ligated.  A  drainage-skein  con 
ing  of  six  strands  of  catgut  Ix'ing  placed  in  the  bottom  of  the  w^ound,  and 
extending  out  of  the  external  and  internal  angles,  the  flaps  are  approi 
matetl  by  interrupted  catgut  sutures  placetl  at  intervals  of  half  an  ii 
apart.  A  thin  strip  of  protective  is  placed  over  the  line  of  iacision,  tl 
Btnmp  is  freely  dusted  with  iodoform,  and  the  dressing  of  etjn"osive-sul 
limatc  gauze,  consisting  of  alx)Ut  twenty-four  thicknesses,  is  ni-atly  Iblde 
around  it.  A  layer  of  corrosive-sublimate  cotton  outside  of  this,  covi 
with  oiled  silk,  completes  the  dressing,  and  the  forearm  is  placed  upon; 
comfortal)ly-p:t(ldcd  straight  splint. 

Amputation  of  the  Forearm. — The  two  common  metliods  of  pcrfor 
ing  this  oiK-nitiou  are  either  by  ant('ro-]K>sterior  flaps,  or  by  the  method 
Teale,  presently  to  be  described.     In  the  oval  flaj)  method  two  ilajB, 
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rectcd.  The  wouud  is  to  be  managed  as  in  other  cases  of  cuueifuriu  oste- 
otomy. Usually  ankylosis  of  the  opposite  bony  sur&ces  and  a  marked 
functional  result  can  be  achieved.  This  operation  is  rarely,  if  ever,  indi- 
cated in  pes  valgus  of  children,  and  hence  need  not  be  treated  in  this 
volume  to  such  an  extent  as  its  importance  otherwise  would  demand. 

Tarso-oeteotomy,  simple  or  cuneiform,  is  occasionally  required  for  the 
correction  of  aggravated  and  rebellious  forms  of  another,  though  non- 
rachitic, deformity, — namely,  dub-foot.  But  as  this  subject  has  received 
adequate  treatment  elsewhere  in  this  volume,  it  may  suffice  to  say  that,  in 
conformity  with  the  nature  of  the  trouble,  the  base  and  apex  of  the  wedge 
to  be  removed  occupy  exactly  opposite  relations  to  those  in  the  operation 
for  pes  valgus.  Tliat  is,  in  club-foot  the  base  of  the  wedge  is  to  be  where 
the  apex  is  in  splay-foot,  and  mce  versa. 
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MECHANICAL  TREATMENT  OF  DEFORMI- 
TIES OF  INFANTILE  PARALYSIS. 


By  E.  G.  BRACKETT,  M.D. 


The  mechanical  treatmpnt  of  deformities  arising  from  infantile  paraly- 
sis, irrespective  of  the  part  of  the  Inxly  afi'ectetl,  is  to  be  guided  by  tlie  time 
the  affection  has  existed,  the  amount  of  impairment  of  muscular  power, 
and  the  degree  of  deformity  whicli  lias  occurred.  On  this  basis  of  treat- 
ment the  cases  may  be  div^detl  into  three  classes  : 

1.  Those  in  which  tiie  treatment  is  directed  only  to  the  prevention  of 
deformity. 

2.  Those  in  which  deformity  has  tK*;urrc(l,  but  in  which  this  deformity 
can  be  overcome  by  a  reasoiial>le  amount  of  force. 

3.  Those  in  which  surgical  aid  is  necessary  to  overcome  the  existing 
distortion. 

The  deformities  accompanying  this  aficction  are  mostly,  if  not  entirely, 
the  result  of  mcchauica!  forces,  and  occur  slowly  with  the  growth  of  the 
patient.  The  deformity  is  usually  maintaim-d  by  the  adaptability  of  the 
muscles  to  the  jwsitions  which  are  alhjwed  to  l)e  assumed,  as  has  been 
shown  by  Volkmaun,  and  the  structures,  therefore,  which  oppose  the  re- 
duction of  the  deformity  are  the  nuis^'lcs  and  the  ligaments. 

A  great  majority  of  cases  are  not  brought  to  the  surgeon  for  treatment 
until  considerable  atrophy  and  deformity  have  taken  place,  but  inasmuch  as 
these  distortions  wcur  after  a  time  wlien  a  jx'rfect  development  has  bt^uOj 
or  been  attained,  the  defonnity  is  but  little  dependent  on  b<jny  change, 
except  in  severe  cases  of  long  standing  where  a  consideraljle  growth  has 
occurnxl  during  the  existence  of  the  deformity.  Therefore,  when  the  jwirt  is 
heltl  by  these  contracted  structures,  mecJianical  treatment  must  often  be  pre- 
WKJcd  by  division  of  the  opjKising  stniftures,  unle.-iis  the  jmrt  can  be  brought 
into  its  projier  position  by  ordinary  manipulation. 

Sinc<?  the  es-sential  cause  of  these  deformities  is  the  lack  of  power  of 
certain  muscles  or  groups  of  muscles,  this  etiological  factor  must  l)e  borne 
constantly  in  mind  in  the  course  of  correction,  in  this  respect  differing  from 
the  congeiu'tal  cases,  in  which  tlie  nuiscular  structures  are  nearly  or  i]Mite 
perfect,  and  afler  correction  may  be  of  service  in  maintaining  u  normal 
position. 
\3' 
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The  length  of  time  that  it  is  neoeasary  to  continue  treatment  will  depend 
on  the  d^ree  of  paralysis  and  on  the  age  of  tlie  deformity,  but,  in  general, 
when  there  is  considerable  weakness  the  foot  must  receive  attention  until 
the  period  of  growth  has  been  j)as8ed,  or  later  if  any  tendency  to  deformity 
is  then  manifested. 

The  most  important  class  of  deformities  from  this  cause  demanding 
treatment  are  those  of  the  foot.  ConsitlenJ  in  this  paj>er  are  pes  e<|uinus, 
pes  varus,  jies  valgus,  and  jjes  calcaneus,  as  well  as  defonnities  of  the  knee, 
the  hip,  the  l>ack,  and  the  upjier  extremity. 

Pes  Equinue. — Of  this  variety  of  distortion  there  are  two  principal 
^•haracters,  which  are  found  singly  or  combinetl,  and  consist  of  a  flexion  of 
the  \vh«i]e  fiiot  at  the  ankle-joint,  or  of  the  tarsus  on  itself.  Of  the  former, 
particularly,  all  degrees  are  met  with,  from  a  right-angle  c<uiti-a«.'tion,  to  a 
eouditioa  in  which  the  dorsum  of  the  foot  forms  a  continuous  line  with  the 
leg,  and  in  severe  cases  the  toes  may  lie  directofl  backward  and  locomotion 
take  place  ou  the  dorsum.  In  the  other  class  the  posterior  part  of  the  foot 
may  Ije  in  nearly  a  normal  relation  with  the  leg,  although  the  motion  in  the 
ankle-joint  is  much  restrictctl,  but  the  foot  presents  a  more  or  less  sharp 
curve  opiHJsite  the  arch,  caused  by  a  flexion  at  the  mcdio-tarsal  or  tarso- 
metatarsal joint-  This  deformity  is  much  more  noticeable  on  the  inner 
tlian  on  the  outer  border. 

The  relation  of  these  to  a  ver}-  slight  deformity  causetl  by  a  contracted 
condition  of  the  iksi'iu  has  Ix-eu  shown  by  Fischer,'  and  they  have  been 
called  by  him  talipes  arcuatus  and  talipes  plantaris.  He  c<:)usider8  them 
to  be  due  to  early  transitory  paralysis,  jwrhaps  not  infantile,  after  which 
tiie  growth  of  the  fiiscia  was  not  proixirtiotiate  to  that  of  the  rest  of  tlie 
ffKit.  They  are  essentially  the  same  as  the  affection  described  by  Shaffer 
as  non-deforming  rlul)-foot. 

The  advisability  of  any  treatment  in  slight  degrees  of  simple  wjuinus 
showing  DO  tendency  tti  increase,  and  actxmipanied  by  shortening  of  the  leg, 
should  always  1h'  considered.  It  com|)ensatcs  the  loss  in  length,  is  not  more 
unsightly  than  a  high  sole,  and  allows  a  more  natural  use  of  the  foot  and 
leg,  which  must  result  after  the  jwriod  of  growth  in  a  better  development 
of  the  limb. 

Whenever  the  contraction  of  the  tcndo  Achillis  prevents  the  forcible 
restoration  of  the  foot  to  a  right  angle,  it  is  doubtful  if  it  is  wise  to  attempt 
the  reduction  of  the  deformity  by  mechanical  means  alone,  unless  the  con- 
dition has  cxistttl  for  [)Ut  a  sliort  time.  The  risks  from  tenotomy  are  so 
.flight,  and  the  atvomplishuieut  of  the  object  is  so  thorough,  that  it  must  be 
given  the  choice  except  in  occasional  instances  ;  while  the  use  of  ajiparatus 
reijuires  the  expenditure  of  much  time  and  patience  for  the  accomplishment 
of  but  little. 

But  in  cases  requiring  interference  other  parts  of  the  foot  need  atten- 
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tion,  and  iMrticiiIarlv  the  sole,  when  tlwrv  ii»  doformity  situatwl  in  th* 
middle  of  tliv  fout.  In  extrcnu-  cusPf!,  whcR!  thi-  f'cMjt  forms  nearly  a  wa- 
tiuuous  liiK'  with  the  k-j:,  divisinn  <if  tlic  dwj)  flexor  toiulons  may  bo  n«x>- 
eary,  but  should  mtt  Im'  done  until  forcible  straigliteninj:  has  been  tried,  as 
the  ainoiint  of  shoiteiiiii^  wliiili  aceompauies  this  <K'|ire!4.sion  of  the  anterior 
|>art  of  tlif  foot  is  very  slight,  un<l  the  deformity  iLsually  yields  remarkably 

in  this  direction.  A.s  an  example  of 
this  is  shown  Fig.  1.'  The  f<H>t  in  this 
eaie  yiehle<l  to  tiu-  Thomas  wn-n<'li,  and 
division  of  the  ten«lo  Achillis  only  wsu-* 
niTes«ary.  But  when  there  is  suffieient 
coutraetion  of  the  plantar  fascia  to  |)rc- 
vent  the  tintt  from  iK'ing  brought  into 
a  normal  iK)sition  by  ordinary*  force, 
divi.sion  or  replacement  by  forcil>le  correction  is  advisable.  Osteotomy  in 
these  ausi's  of  paralytic  deformity  must  W  (.considered  as  an  o|K'ration  mrt-ly 
necessary.  Very  many  vvoidd  yield  to  tiie  slow  priK-ess  of  gradual  repla*!-- 
ment  by  repeiilfd  ajiplic-.uinii  of  stifl*  bauflaires,  but  the  method  is  not  sulli- 
cieutly  advisable  to  be  more  tlian  mentioned,  and  the  remarks  in  reference 
to  forcible  straightening  apply  only  to  the  surgical  treatment  which  may  lie 
necessary  Ln'furc  the  mci-haiiiral  eini  Iw  begun. 

Among  till'  a|ipliaiice8  for  forcible  corrwtion   by  gradual   reduction  is 
that  of  Stillmaii,  shown,  with  the  manner  of  applying  it,  in  Fig.  2.     After 


Fio.  2. 


the  proper  position  has  been  obtaine<l,  n'tentive  apparatus  will  be  neceeairy, 
aa  after  corre<"tion  by  other  means. 

Mechaniciil  tivatment  after  o|i«'ration  consists  purely  in  the  retention 
of  the  foot  in  as  uiiirly  a  uornial  [xisttion  a.s  surgical  treatment  will  enable 
it  to  be  brought  r  in  fact,  mechanical  tn>atmcnt  in  all  of  these  cases  may 
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be  t-ousidenxl  as  beginning  wlien>  Btirgical  treatmfnt  ends.     The  tendency 

of  tlic  fixit  wlicii  K'tt  to  it^'lf  must  be  borne  in  mind,  and  the  apparatus 

applied  witb  the  aim  oi'  pi-fventiug  tliis,  and,  if  tlii.s  i.s  siiLfessfnl,  we  may 

lie  csmfident  that  no  |KTniaiicat  defonnity  will  wnir. 

For  most  cases  of  this  i-las:*,  as  well  as  of  varus,  the  best  form  of  reten- 
tive apparatus  is  the  Taylor  elub-fo<it  shoe,  which  poesesacs  the  advantage 

of  being  easily  applied,  and,  as  it 

iau  be  won)  inside  un  ordinary  ^'°-  ^• 

l)oot,  is  not  unsightly.    This  well- 
known  appiiiiiici'(Fig.  ;i)  st-areely 

needs  de8eri[>tiou,  but  a  few  of  the 

im|K>rtant  jKirtinilars  of  its  a]ipli- 

mtion    in  these  ik'fMrnii(i»'>   may 

be    briefly    notieeti.      The    sulc- 

plutt' should  extend  from  the  e.x- 

treniitj  of  the  heel  to  the  eleft  of 

the  toes,  following  ini)re  or  les.s 

eltjsely  the  contour  of  the  outer 

lK)nler  of  the  fixit.     The  upright 

iihould  extend  on  the  iiuu'rsideof 

the  1^  nearly  to  the  knee,  ami  Iw 

there  securcil  by  a  simp  [lassing 

round  tlie  i-ulf.     E.xtcnsion  at  the 

aukle  is  che<-ked  at  any  desii-ed 

jioint  by  the  sto|>-joiiii,  and  this 

usually  is  at  a  right  angle.     In 
applying  this  slim-  tlie  foot  should 

first  be  stnifviw*!  to  the  solo-plate,  with  the  n|*right  Iwut  forward,  and  this 
must  not  lie  Itrought  into  position  on  the  leg  until  the  foot  has  been  secured. 
This  is  especially  im}iurtant  with  the  varus  deformities. 

When  the  deformity  is  that  of  a  flexion  at  the  ankle-joint,  it  is  necessary 
that  the  heel  should  always  l)e  in  eonta<'t  with  the  Ixittotn  of  the  .shoe. 
NMien  the  foot  prest-nts  the  angle  at  the  ardi,  it  is  important  to  keep  the 
anterior  jMirt  of  the  foot  on  it«  normal  level.  This  must  be  done  by  press- 
ing the  centre  of  the  fmit  firmly  down  to  the  plate  while  s<.furing  the  strajis. 
For  the  slight  degrees  of  deformity  designated  by  Fis<'iier  as  talijies  arcu- 
atus  and  talipes  plantaris,  treatment  is  purely  the  correction  of  the  deformity 
which  is  kept  up  by  the  </ontractcd  fasfiia,  and  which  may  lie  overcome 
either  by  surgical  or  by  mei^hauital  means.  AIUt  correction  mechanical  ap- 
pliance is  rarely  nt-eessary,  an  the  museka  have  usually  bo  far  rt^ained  their 
stivngtli  that  the  defonnity  does  not  recur.  The  fofrt  should  be  watchiKi, 
however,  for  such  tendency,  and  treated  if  mxvssary. 

The  same  oliject  may  lie  accomplifihed  by  m«vhanical  means  by  re{)eated 
appliration  of  tlie  plaster  bandage  with  this  c<intracte<l  fascia  on  the  stretch. 
Among  the  advantages  which  this  method  possesses,  the  rest  which  is  neces- 
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sitatcd  is  an  important  one.     There  is  frequently  little  or  no  diminution  in 

tJR"  sizf  (if  tlu'  mu.scl(«,  l)tit  the  f<H)t  beoomo-s  tirwl  much  more  easily  than  its 
ftllow,  and  at  such  times  a  limp  is  frec^ucntly  develoiMxl,  apparently  due  to 
the  tension  of  the  muscles  which  is  necessitated  by  the  condition  of  tlie  foot. 
Shaffer  advises  the  gradual  reduction  by  the  use  of  the  extension  shoe.' 
Its  full  description  would  demand  Um  much  sjmce  for  this  article,  but  itc" 
construction  is  ba-sed  on  the  priuci|)le  of  imitating  the  natural  centres  and 
directions  of  motion  of  ditfcrcnt  parts  of  the  foot,  and  the  force  applied  is 
that  of  traction.  It  is  intended  for  any  form  of  erjuinus,  but  the  method 
of  its  employment  in  tlie  uon-<lt'iorniing  club-foot  differs  prmiewhat  fi"om 
that  in  ordinary  a|uinuB.  Complete  description  will  be  found  in  the  article 
to  whicli  reference  is  given. 

Many  other  forms  of  appliance  have  been  devised  and  are  still  used,  but 
preference  has  been  given  to  the  Taylor  shoe,  as  it  is  both  easy  of  applica- 
ti<ui  and  efficient.  The  elastic  muscles  of  Barvvell  have  had  extensive  use, 
but  have  never  found  much  favor  here.  If  tliey  are  stiff  enough  to  over- 
come the  deformity  and  hold  the  part  in  place,  they  accomplish  no  more 
than  unyielding  apparatus  which  can  Ix;  accurately  regulated.  The  idea  of 
substituting  elastic  tension  in  place  of  the  weakened  muscles  was  carried  to 
a  high  degree  of  |>erfection  by  Duciienne,  who  not  only  used  delicate  springs 
for  scjjarate  muscles,  but  also  imitated  their  insertion-points.  It  is  doubtful 
if  this  elalxiratcness  has  any  practical  value,  and  the  plan  followed  by  Bar- 
well  in  so  placing  this  elastic  extension  as  to  bring  the  foot  into  the  desired 
position  without  reference  to  the  insertion  of  the  natural  must^les  is  better. 
The  artificial  muscles  are  secured  to  the  limb  by  means  of  adhesive  plaster. 
The  special  fijnns  which  are  used  for  the  different  types  will  not  be  here 
enumerated,  but  they  are  such  as  to  imitate  the  direction  of  the  force  naed 
by  the  hand  in  correcting  the  abnormal  position. 

The  imjwrtanee  of  wearing  a  su}>port  at  night  in  the  equinus  as  well  as 
in  the  equino-varits  deformity  should  not  l>e  overlooked.  The  pressure  of 
the  lieddothes  is  in  a  dirc<'tion  to  maintain  and  to  exaggerate  the  tendency 
to  deformity,  and  this  infltience  is  undoubtedly  an  important  etioh^ical 
factor  in  many  of  tlie  slightest  ca<es.  It  is  by  no  means  neeessarj-  that  the 
walking  appliance  should  be  worn,  but  any  form  which  will  prevent  the  foot 
fruui  Ix'ing  pressed  into  its  unnatural  position  will  1h»  sufficient.  For  both 
the  puiv  cfjuinus  and  the  equino-vanis  the  same  apparatus  will  be  useful. 
A  posterior  wire  splint,  consisting  of  a  long  narrow  frame  wide  enough  to 
support  the  leg  comfortably,  extending  fnim  the  upj)er  third  of  the  (wlf  tu 
the  end  of  the  toes,  and  Ijent  to  a  right  angle  at  the  heel,  is  an  efficient  a|>- 
pliance.  A  covering  is  stretched  between  the  wires,  and  the  foot  is  strapped 
or  liandagetl  to  the  frame. 

This  same  principle  is  carriwl  out  by  supports  made  from  tin  or  wood, 
which  are  equally  efficient,  but  more  cumbersome. 
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Pes  VaniB. — Usually  this  form  is  associated,  as  are  the  congenital  forms, 
with  equinus,  but  it  may  («H*iir  iiidcjK;ncK'iitly  ;  awl  fxistiug  in  a  slight 
degree,  shown  only  l)y  a  dropping  of  the  anterior  part  of  the  foot  and  a 
slight  inversion  of  the  toes  when  the  foot  is  hanging  and  at  rest,  this  forms 
a  common  condition.  Bnt  tliis  position  in  time  tends  to  become  j>t'rnianeijt 
by  tlie  cuntractiou  of  the  plantar  fascia  with  the  shortening  of  the  muscles, 
and  an  equinf>- varus  results. 

As  the  distortion  increases,  the  l>all  of  the  foot  approaches  the  heeJ  at 
the  same  time  with  the  rotation  of  the  lore  part  of  the  foot,  and,  as  this  in- 
version occurs  principally  at  the  medio-tai'sal  articulation,  the  IcMiomotion  is 
chiefly  on  the  fourth  and  fifth  toes  and  the  ends  of  their  metatarsal  bones. 
It  is  evident  that  from  this  a  severe  distortion  may  occur  by  a  further 
increase  in  the  same  direction. 

One  form  of  varus,  due  principally  to  weakness  of  the  peronei,  often  is 
seen,  in  which  there  is  little  or  no  tendency  to  permanent  deformity,  except 
a  slight  eversion  of  the  foot  at  the  ankle-joint.  The  font  can  be  thrown 
forward  so  as  to  bring  the  foot  to  the  ground,  but  without  this  effort  the 
foot,  which  when  at  rei<t  hangs  loosely  witti  the  toes  pointing  almost  directly 
downvvarti,  first  comes  to  the  ground  on  the  anterior  part  of  the  outer 
border,  and,  as  tlie  weight  of  the  body  is  thrown  on  tJie  leg,  is  rolled  over, 
80  that  the  weight  is  borne  entirely  on  the  dorsum.  This  happens  when 
the  patient  walks  quickly  or  carelessly,  but  when  attention  is  given  the  foot 
lan  be  placed  flat  on  the  ground.  In  this  way  the  abnormal  positi(m  dfH's 
not  become  habitual,  and  contraction  with  permanent  deformity  does  not 
occur ;  but  as  the  foot  is  us«l,  this  mal|>osition  is  assimied  more  and  more, 
until  it  may  become  usual  during  the  act  of  walking. 

The  varus  element  rarely  requires  more  than  mechanical  treatment, 
tinless  the  deformity  has  existed  so  long,  and  the  inversion  of  the  toe  and 
of  the  whole  foot  has  Ix-en  so  severe,  that  amtraction  has  occurred,  in  whicli 
i-ase  either  division  or  forcible  correction  would  be  indicated.  Probably 
most  cases  would  yield  to  the  slow  stretching  process;  but  this  requires  an 
unnecessary  amount  of  work  and  patience  on  the  part  of  both  surgeon  and 
patient,  and  much  loss  of  time.  If,  however,  the  defonnity  yields  to  forci- 
ble mauipulation,  correction  by  mechanical  means  may  be  undertaken. 

lu  restoring  the  ]Misition  of  the  foot,  whether  by  operation  or  by 
mechanical  measun-s,  the  inversion  of  the  lore  {Kirt  of  the  foot  sfliould  first 
be  correctcil,  next  the  rotation,  and  finally  the  e<|uinus.  If  ojM'rative  mesis- 
ures  are  necessary,  the  ch<nce  of  method  must  Iw?  diridcd  by  the  individual 
vase,  but  tw(j  surgical  aids  to  a  suc-ccssful  or  at  least  a  spctnly  mechanical 
trentiuent  are  commonly  valuable, — section  of  the  ])lantxir  fascia  and  section 
of  the  teiido  Achillis.  More  resistance  is  given  by  these  two  structures 
than  liy  any  other  which  it  is  necessary  to  overcome,  aud  it  is  not  wise  to 
sj)end  too  much  time  in  a  slow  stretching  priK-ess. 

Shaffer  strongl}'  recijmmcnds  the  use  of  the  lateral  traction  shoe,  which 
embodies  tlie  same  principles  as  the  traction  shoe,  but  is  applied  to  the 
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varus  dofoniiitit*.  By  tliis  the  foot  can  be  gradually  forced  into  position, 
an<l  this  force  appli«l  in  whiclicvcr  direction  and  in  whatever  amount  may 
be  found  nwessary  at  dlH'crciit  stiigts  uf  the  convftion. 

For  retention  atU-r  the  deformity  has  ixsen  overcome,  and  for  cases  where 
nil  distortion  has  occurnil,  the  Taylor  club-fiiot  shm'  will  be  found  adaptetl 
in  the  majority  of  instances.  If  eiiuinuH  is  a.>wx-iat«l  with  tlie  varus,  a  st<)|>- 
Joint  at  tJic  ankle  will  usually  tie  necessary,  m  placed  as  to  prevent  plantar 
flexion  beyond  a  right  angle.  It  is  of  grcjit  important  that  the  sh(X'  Ik- 
<-orrectly  appliwl,  as  otherwise  the  foot  will  not  Ih'  brought  into  proper 
position,  and  the  apjiaratus  will  be  ineft'e<.4.ual.  The  foot  nnist  be  pressed 
firmly  again.fst  the  sole-j>late,  with  the  upright  bninglit  forward,  lying  oL- 
li<juely  across  the  leg.  The  foot  is  then  securtxl  by  the  straps,  and  finally 
the  upright  is  forced  back  into  position.  By  this  motion  the  varus  and 
etpiinus  are  eon-ected.  Applied  in  this  way  it  acts  both  as  a  correcting 
and  as  a  retention  aiijiliume.  Ofx-asiunally,  when  there  is  shortening  of 
ihe  leg,  tJiis  stop  may  I)p  omitted,  as  tln'  slight  anu>\nit  of  e<|uinns  compen- 
sates this,  improves  rather  than  injiin-s  the  gait,  and  adds  to  the  comfort 
of  the  patient.  When  there  is  but  a  slight  inversion  of  the  toes,  the  a)i]ia- 
ratus  may  be  made  very  light,  with  a  simple  joint  at  the  ankle;  and  the 
same  is  tnic  when  this  is  associated  with  a  m<.iderale  d^ree  of  rotation  of 
the  fore  part  of  the  foot. 

In  many  of  these  casis  of  slight  d«>gre«!8  (jf  deformity  it  is  a  question  to 

be  carefully  considered  whether  any  apjMxratus  should  be  worn  during  the 

day ;  but  the  importance  of  some  su])|M)it  at  night  cannot  be  too  strongly 

urged,  and  the  recurrence  after  correction   in   many 

cases  and  the  persistency  in  others  are  often  un<lonl)t- 

edly  due  to  the  pressure  of  the  lx<dclothes  against 

these  Weakened  mus<^les.     Fretjtienfly  su|>jH>rt  during 

the  day  may   be  disjwns<'d  with  when  the  fo«>t  is  not 

bnmght  into  an  abnormal  position  while  bearing  the 

weight  of  the  Ijinly,  and  the  natural  ust>  of  the  healthy 

portion  is  then  not  i-cstricted  by  the  apparatus.     The 

form  of  the  appliance  worn  at  night  is  not  important, 

k  so  long  as  the  foot  is  kept  in  jmsition.    The  wire  splint 

"  can  Ix'  usetl,  or  a  tin  shoe,  which  can  easily  be  made  by 

A  any  one.     A  piece  of  tin  is  cut  into  shape  and  bent 

"1 1     and   riveted   in  the  manner  shown  in   Fig.  4.     The 

..^--''"^  dotted  line  indicjites  the  jiart  which  is  bent  inward  to 

make  the  sole.     The  upjier  portion  is  curvc<l  to  fit  tho 

calf,  and  the  small  tongue  is  tnnied  backward  to  remove  the  b<>aring  from 

the  heel.     It  is  im]>ortant  to  have  this  concavity  deep  enough  to  hold  the 

heel  without  pressure. 

Pes  Valerus. — M'hen  this  exists  to  a  slight  degree,  forming  a  flat  fool 
only,  with  no  other  distortion  of  the  foot,  rarely  will  more  than  an  adi<- 
qnate  support  to  the  arch  be  retiuircd.     The  eversion  of  the  foot  is  couse- 
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quent  to  the  giving  way  of  tlie  ari-li,  and  the  position  of  the  loot  chjeely 
n-scmhles  that  in  tlic  .sii-(-.i11(h1  static  flul-fimt.  This  dcforinity  existing 
ahiiic  is  UHually  Hliglit,  In'tug  (hir  t<i  sliglit  weai^nt-st  aiitl  si'klom  swmi  until 
long  &t\cr  the  original  irouhh-;  Init  it  is  by  no  nxunri  ahvavB  due  to  thin 
cnuLsc.  When  the  arrli  i.-  niaintiiiiicd  in  its  normal  rniiditinn,  sntficit'iit 
corre<!tiou  is  obtaincil.  Tlif  iimst  jirartical  lorni  tor  ihiii  suj>]M.»i"t  in  tiio 
plate  devifttHl  liy  Dr.  Whitman  for  flat-foot,  which  gives  an  etiit'ient  support 
t4)  the  ffM)t,  and  interferes  to  a  slight  ext^'Ut  only  with  the  nioveniont  of  the 
articulations  of  the  tai-siis.  This  is  fully  di'SiTilH'il  in  the  artiele  on  ehilj- 
fiMit,  and  nwtls  no  Ihrtlier  refercnee  here. 

Elastic  extension  has  been  used  with  this  as  with  the  other  forms, 
among  which  is  the  inp'nitjris  contrivam-e  of  Jiarwell,  the  principle  of 
which  is  shown  in  Fig.  5.  The  arch  is  supported 
by  means  of  the  webbing  whieli  is  wound  around 
the  frMit  anil  sfx'urwl  al)ove,  witii  tin-  intervention  of 
elastic  bamls.  The  Ibn-e,  however,  whi<'li  tan  he 
borne  as  a  constant  pressure  is  8«i  far  exceeded  by  the 
aniuuut  nwvssary  t<i  hold  the  foot  while  in  use  that  it 
cannot  be  uniforndy  serviceable. 

The  more  eominonly  seen  deformity  of  this  class 
is  a  condition  in  which,  added  to  the  giving  way  of 
the  arch,  there  is  a  niarkitl  evcrsion  of  the  whole  foot 
at  the  ankle-joint.  The  iinier  malleolus  is  abnormally 
prominent,  and  in  proportion  tu  the  amount  of  ever- 
sirin  is  made  to  approach  the  groiuid  by  the  sufier- 
ini'utnlR'Ut  weight.  When  at  rest,  this  deformity 
frequently  nearly  disappears,  but  with  the  foot  hanging  the  toes  are  found 
to  droop  more  than  on  (lie  well  side.  The  deformity  is  an  unfortunate  one, 
as  tlie  use  of  tlie  limb  strongly  tends  to  iuci-ea.se  tlie  distortion.  Associateil 
with  this  theix'  is  often  wnsiderable  wi^kneiw  of  the  peronei,  and  in  walking 
the  toe  drags  and  is  tnruetl  outward. 

The  object  in  the  mechanical  treatment  of  this  dt^formity  is  both  to  sup- 
jKirt  the  arcli  of  the  foot  and  to  prevent  the  evcrsion  at  the  unklc-joiut.  In 
many  esisi's  a  well-adjusted  support  to  the  arch  is  suflficient,  this  preventing 
the  evei-sion  of  the  foot,  but  a  simple  plate  is  not  enough.  The  obje<'t  may 
Ik.' accompiislieti  by  a  band  of  Iwithcr  securwl  to  the  inner  snrlitce  of  the  shoe 
along  itfi  outer  boixler,  passing  U'neath  the  airh  of  the  foot  to  above  the 
outer  malleolus,  where  it  is  fastened  to  a  short  u|)righl  c(.tnnected  with  the 
-slioe. 

An  effectual  apjuiratus  is  made  by  combining  the  plate  used  by  Whit- 
man with  au  outside  u]nMght  prctvidi-d  with  an  ankle-joint  and  connected 
with  a  plate  fitting  tlu'  outer  Ijoixler  of  the  fotjt.  To  this  piei'e  the  sole 
part  is  firmly  attached  by  leather,  which  covers  the  inner  side  of  b*jth,  and 
is  <x)ntimied  up  over  the  dorsum  of  the  fiM»t,  from  the  inner  side,  by  strajH 
which  buckle  to  the  upright  and  to  the  plate.    This  |X)s.sc8se8  the  advantage 
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of  a  firm  support  at  the  weakest  jMrt,  and  this  support  is  moulded  to  the 
form  of  thf  fiwt. 

Wlieu  the  eversion  of  the  foot  predominates,  and  iwrticoilarly  if  the 
is  but  little  displacement  of  the  arch,  as  is  shown  in  Fig.  6,  the  sole-plates] 

are  of  no  benefit.     In  these  the  most  com-f 
"'*••  "■  monly  use<l  appliance  consists  of  an  upright'] 

on  the  outer  side  of  the  leg,  fasteuwl  to  the 
sole  of  the  boot,  and  extending  to  the  upper] 
third  of  the  calf,  with  a  joint  at  (he  ankle.] 
A  triangular  pii-ce  of  leather  is  secured  to" 
the  boot  and  to  the  upright,  so  that  its  centre 
is  over  the  inner  nialliHilns,  with  one  p^int, 
attachetl  to  the  st>le  of  the  boot  nc«r  the  inner 
edge,  and  the  other  two  connected  with  the 
upright  by  strajw,  one  pa.ssing  behind  and 
the  other  in  front  of  the  ankle.     As  the  ten- 
dency is  to  a  lateral  displacement  inward  of 
the  ankle-joint  when  the  weight  is  borne  ob| 
tlie  leg,  this  arrangement  sufiBciently  j)reventa 
this  movement,  and  when  the  \cg  is  free  from  weight  the  deformitj'  is  so 
much  less  that  the  straps  are  not  tight  enough  to  cause  discomfort. 

Tfie  same  principle  of  sui>jK(rt  is  carried  out  more  effectually  by  the 
Taylor  clul)-fuot   slioe.     This   is  essentially  the  same  as  the  usual  form 
which  has  been  described,  with  the  upright  placed  on  the  outer  side.     Tlie 
inner  edge  of  the  solc-phitc  is  made  to  conform  to  the  shajjc  of  the  inner. 
border  of  the  foot,  or  this  plate  may  be  arched  to  fit  the  natural  arch.    The' 
foot  is  secured  to  the  apparatus  in  the  usual  way,  with  straps  and  buckles. 

Pes  CalcaneuB. — This  must  rank  among  the  rare  deformities  resulting 
from  inliititile  paralysis.  Cases  of  pi's  caktmcus  are  usually  of  a  severe  tyjie, 
are  acconi{>auie<l  by  a  verj'  great  loss  of  jxjwer,  and  txime  under  obser\atiiin 
only  after  a  long  lapse  of  time,  during  which  there  has  generally  been  com- 
plete neglect.  There  is,  then,  in  the  majority  of  cases,  when  first  seen,  a  de- 
cided valgus,  so  that  the  deformity  should  jjrojierly  l)c  called  calcaneo-valgus. 
The  benefit  to  Ije  derived  from  mechanical  ti-eatment  alone  in  the  severe 
cases  is  in  the  diro(,'tion  of  giving  comfiirt  ti>  tiic  pjiticnt  rather  than  of  im- 
proving tile  coiulitiou  of  tlie  foot.  Surgiral  measures  <an  diminish  the 
deformity,  but  firm  retention  is  then  neccssar}'.  For  this  the  Taylor  out- 
side shoe,  with  a  stop-joint  to  juTvcnt  extension  l)eyond  a  right  angle,  is  an 
efficient  means.  In  the  simple  casi's  in  which  the  deformity  is  that  of  cal- 
caneus alone,  this  will  Ijc  found  sufficient,  but  in  the  severer  forms  it  will 
be  found  Ijetter  to  mfuild  the  solo-jilate  to  ct>rrcct  the  valgus.  The  com 
bination  of  the  Whitman  plate  and  the  outside  upright  will  meet  the 
requirements  in  mwt  («ses. 

Knee. — The  deformities  of  the  knee  which  refjuire  treatment  are  chicflyi 
a  cxjndition  of  h^'perextcusion  and  one  of  {wnnanent  flexion.     These,  and 
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particularly  the  former,  are  the  result  of  a  ven'  marked  paralysis  of  the  leg 
while  the  thigh  is  but  little  affected,  or  of  a  very  general  j)ara]y8!s  uf  the 
whole  leg.  The  treatment  of  these  two  conditions  is  essentially  dift'ereut, 
and  the  latter  will  Iw  eonsidered  later.  As  the  muscles  which  «>ntr<jl  the 
hip-joint  are  essentially  normal,  support  may  be  had  fnim  the  thigh.  As 
in  this  class  of  tus-s  the  weight  cannot  \x  snpportetl  when  the  knee  is 
bent,  the  leg  is  thrown  into  full  extension  lK>fore  the  foot  is  put  to  the 
ground,  and  this  ptisition  is  assumed  with  each  step  in  walking. 

For  this  simple  hyperextension  of  the  knee-joint,  or  for  ca-ses  in  which 
the  loss  of  power  is  chiefly  below  tJie  knee,  without  any  deformity,  the 
caliper-splint  forms  a  simple  means  of  support.  A  steel  wire  passes  od 
either  side  of  the  leg  and  Ix-ncath  the  foot,  when  it  goes  through  a  socket 
which  is  secured  to  the  shoe.  The  inner 
wire  shotdd  extend  nearly  to  the  per- 
ineum, the  outer  a  little  higher,  and 
these  two  are  connected  in-  a  jilate  which 
pa.s8es  l>ehind  the  leg  and  by  a  broad  strap 
in  front.  A  leather  band  secured  by 
the  four  corners  and  passing  behind  the 
knee  will  prevent  tlie  hyj)erextension, 
and  a  pad  over  the  knee  is  usually 
necessary.  As  a  ride,  further  retention 
is  not  required,  but,  when  necessary, 
may  be  applied  to  individual  cases. 

Another  form,  less  cumbersome,  but 
scarcely  more  efficient,  is  shown  in  Fig. 
7.  It  consists  of  an  outside  support 
jointed  at  the  knee,  with  anterior  and 
posterior  plates  to  hold  the  leg  in  the 
position  re<juired.  It  jKissesses  the  ad- 
vantage of  allowing  the  patient  to  bend 
the  knee  while  sitting,  the  joint  Wng 
locket!  by  the  drop-catch  when  the 
patient  stands  with  the  leg  ejctcndinl. 
If  with  the  affwtion  of  the  knee  there 
is  associated  a  deformity  of  the  foot,  the  splint  may  be  connected  with  a 
dub-foot  shoe  which  is  worn  inside  the  boot ;  but  otherwise  it  is  better  to 
connect  the  splint  with  the  shoe  and  witli  n  siniplo  joint  at  the  ankle. 

A  very  ingenious  splint  has  Ix'cn  uswl  by  Walshani '  for  cases  with  this 
distribution  of  the  jwralysis.  Its  object  is  to  allow  the  thigh-muscles  to 
control  the  motion  of  the  leg.  The  apparatus  consists  of  an  outside  upright 
jointed  at  the  hip  and  the  knee.  By  two  additional  .strips  connected  with 
these  two  joints  by  levers,  (he  motion  of  the  leg  can  be  governed.     When 
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the  thigh  is  exteucM,  tiie  ]c^  is  hold  straight,  and  is  uut  rvlrased  until  tiie 
tliigh  is  flexed.  Tiic  Walsliain  s|)lint  has  tix*  j^wrticulur  advantage  of 
allowing  motion  at  the  kutf  during  tin-  act  of  walking. 

When  eontraction  at  the  knee  exists,  it  is  nsnally  iu  those  ceases  where 
the  l(g  has  had  little  or  no  use,  and  motion  is  free  to  a  i-ertain  |K>int,  where 
it  is  arrested  by  the  shortened  liaiustriiigs  and  the  contraettxl  eajisule.  By  s 
slow  procjtss  of  gradual  reduetion  or  extension  the  contraction  may  be  over- 
<H)me;  but  surgical  means  attain  this  object  with  the  loss  of  but  little  time. 
Retention  is  tiien  aecf)niplislic<l  its  in  the  other  cases, 

Kiiock-Kncc. — Two  etiological  factors  have  influence  in  the  occurrence 
of  this  deformity  iu  infantile  paralysis, — the  direi^  weakness  of  the  mus- 
cles, and  the  positions  which  are  assunicfl  in  the  efforts  to  use  the  leg,  when 
the  jwresis  involves  suineuthcr  part  than  the  knee,  as  the  foot.  When  it  is 
due  purely  to  the  latter,  and  no  bone-nmUorination  has  resulted  from  long 
continuance,  trcatnicut  diifct^-d  to  the  toot  only  will  lie  rwjuiretl  for  the 
correction  of  this  part.  When  it  results  from  weakness  of  nniscles  of  tlie 
thigh  or  alxtut  the  hip,  aud  ttie  position  which  is  assumed  iu  the  effort  tfj 
maintain  equilibrium  tends  to  develop  this  deformity,  treatment  must  1m' 
directed  to  the  imjMiired  |)arts  primarily.  If  boue-e'hanges  have  takeu 
place,  they  must  be  ti"eated  on  the  general  principles  of  the  correction  of 
knock-knee. 

Hip. — Deformity  at  the  hip  is  perhaps  always  associated  with  parah>i.< 
involving  the  whole  leg  and  when  but  little  regeueratiou  has  taken  place.  It 
is  caused  by  a  contraction  of  the  sartorius  and  the  fascia  of  the  thigh,  whirii 
produc^es  flexion  at  the  hip-joint.  The  1(^  is  small  and  flail-like.  When  tlie^H 
attempt  is  made  to  extend  the  thigh,  it  is  arre.ste«.l  by  a  tense  baud  which  >>^^| 
seen  extending  downward  from  the  anterior  superior  spine.  When  left  to 
itself,  the  leg  falls  outwanl  and  then  hucomes  flexe«l,  so  that  the  whole  l<^ 
rests  upon  its  outer  surface.  The  knei'-joint  is  usually  lax  and  permits 
hyperextension,  and  the  foot  has  a  tendency  to  either  varus  or  valgus  de- 
formity. The  use  of  the  linjli  may  be  practically  lost,  or  the  patient  may 
retain  considerable  jMiwer  in  certain  directions. 

It  is  the  amount  and  character  of  this  amtrol  that  must  be  coiiBidcred 
in  deciding  what  form  of  support  is  to  be  given.  With  judicious  selection 
of  a|)pai-atns  a  considerable  improvement  in  the  usefulness  of  tJie  limb  can 
be  obtained,  even  in  (ast's  of  long  standing,  when  they  can  Ix-  hatl  during 
the  pcrimls  of  growth,  and  by  atfording  additional  use  of  the  limb  we  uui 
expect  the  adult  growth  to  Ik-  rcachcil  with  less  atrophy  aud  sliorteiiiuK, 
which  are  undoiibtwlly  m<jre  directly  iu  proporti(m  to  the  disuse  than  to 
any  other  cause.  The  early  application  of  apparatus  is  directed  more  to  the 
prevention  than  t<)  the  corrwiiun  of  deformity,  but  the  form  of  support  used 
does  not  differ  essentially  in  cither  cii.sc. 

The  contraction  at  the  hip  ntpiires  operative  interference  if  greet  enough 
to  prevent  the  patient  from  standing  ea^t  with  both  feet  flat  on  the  ground. 
Division  of  the  superficial  structures  in  the  anterior  jjart  of  the  thigh, 
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either  by  subfutuneotis  section  or  by  open  incision,  will  usiuilly  accomplish 
tilts,  althoiigli  it  will  ni<(  cnfirt'ly  (>vprcr»nn"  tin-  tlcformitv.  TIk-  cuiitniftiou 
rt'iiiaiiiing  is  itKiiiiUiiiu'<l  by  tlio  deep  stnictmvs,  principally  tlic  tcudou  of 
the  iliaciis  and  jtsoas  and  the  (apsiile,  the  division  of  which  involves  risk 
which  would  Ix-  jiistiticd  by  necessity  only. 

The  most  diiH<iilt  ciuscs  to  treat  are  those  of  |iaralysis  involving  both 
legs,  with  l<»ss  of  |»<>wer  s<i  great  that  the  patient  is  unable  to  walk  or 
stand  aldiie.  Rarely  aix'  iKjth  limbs  psinilyzi'^l  to  an  «pial  d^ree,  certain 
movements  iK-ing  generally  possible  with  one,  so  that  it  can  be  used  to 
support  the  ImkIv  when  [iluced  in  the  projx'r  jMjsition,  A<hile  the  other  is 
(juite  lax.  Even  those  childri'n  who  have  never  walked  can,  with  the  aid 
of  properly-applifnl  siipixirt  t(»  Ixith  legs  and  with  cnitches,  Ix'  enabled  to 
gti  aUint  alone.  .Mtlniugli  their  loeiiinotion  is  slow  and  awkward,  it  is 
far  preferable  to  (he  niter  liel]>k'ssness  of  the  other  eondititin. 

Fig.  8  illustrates  tite  form  of  appanitus  which  may  Ih-  used  in  tlii-se 
oases.  It  consists  of  an  upright  attached  to  the  sole  of  the  boot  and  ex- 
tending alwve  the  trochanter.  \\Tien 
a  d(>ublc  splint  is  us4'd,  it  is  liest  sc- 
enri'd  to  the  j>elvis  by  a  brojul  leather 
band  encin/ling  the  waist  and  con- 
nected to  it  by  either  a  simple  hinge  or 
a  Udl-and-socket  joint ;  but  when  the 
splint  is  single,  it  is  best  se<'unHl  by  a 
steel  Ijaud  which  nearlv  half  eneipcles 
the  pelvis.  The  kne«'-j<Hnt  Is  pro- 
vided with  a  stop,  which  ke<'|>s  the  leg 
extended  while  walking,  but  allows 
the  knee  to  be  Iwut  while  sitting.  The 
thigh  is  lirmly  licld  by  a  pisterior  and 
an  anterior  plate,  but  the  It^  is  suffi- 
ciently hehl  by  a  calf-plate  and  a  strap. 
When  this  apparatus  is  necessary  for 
one  leg  alone,  there  is  usually  no  need 
for  additional  aid  by  a  crutch  or  cane. 
With  double  paralysis,  crutches  are 
almost  csHcirtial,  and  progression  may 
be  in  one  of  two  ways:  either  the 
weight  is  borne  on   l)oth   crutches  at 

oncx?  and  both  feet  are  swung  forward,  or  one  crutch  is  put  forward  and  the 
foot  on  the  opposite  side  is  then  swung  or  dragged  forwaixl,  and  the  same 
movement  is  refH-att'd  l>y  the  other  side.  This  manner  of  locomotion  is 
iisuallv  practised  when  the  paralysis  is  very  extensive. 

Spine. — Ijttenil  curvature  dne  to  purely  imeqnal  a<'tion  of  muscles 
of  the  tnink  is  not  of  fref|uent  o^-urn'oee,  but  as  a  result  of  inetiualily  of 
the  length  of  the  leg  it  is  very  common.     When  this  shortening  is  due  to 
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in&ntile  paralysis,  there  is  associated  with  it  a  loss  of  muscular  power, 
which  adds  another  influence  to  the  distortion  besides  the  simple  distoib- 
ance  of  the  normal  plane  of  the  pelvis. 

As  to  the  form  of  support  in  these  cases,  no  special  directions  are  re- 
quired beyond  those  for  the  general  treatment  of  lateral  curvature,  but  some 
kind  of  appliance  is  necessary,  at  least  during  the  growing  period,  to  main- 
tain, so  far  as  possible,  the  normal  shape  of  the  trunk,  since  the  weakness 
of  the  muscles  is  an  ever-present  influence  towards  a  distortion.  Perhaps 
the  most  thorough  support  is  given  by  a  close-fitting  leather  jacket  moulded 
over  a  cast  of  the  patient  which  was  taken  while  he  was  as  nearly  as  possible 
in  the  correct  position. 

Shoulder. — ^The  principal  deformity  affecting  the  shoulder  is  caused 
by  a  paralysis  of  the  deltoid  particularly,  which  results  in  a  kind  of  sub- 
luxation of  the  head  of  the  humerus.  In  addition  to  the  disability,  this 
paralysis  is  unfortunate,  as  the  unequal  use  of  the  arms  and  their  weight 
tend  to  produce  a  dorsal  curve ;  but,  happily,  it  is  rarely  met  with.  The 
affection  is  hardly  amenable  to  mechanical  treatment,  other  than  that  of 
supporting  the  arm  by  firm  bandages,  but  these  all  interfere  very  con- 
siderably with  the  use  of  the  joint. 


AMPUTATIONS. 


Bt  WILLIAM   BARTOX  HOPKINS,  M.D. 


In  ooDsidoring  the  conditions  which  warrant  the  performance  of  ampu- 
tation in  children,  and  indicate  this  radiral  measure  instead  of  some  con- 
servative oj>eration,  their  constitutional  iK-euliarities,  their  nutritive  functions, 
the  (]ualtty  uf  tlicir  general  vitality,  and  the  activity  of  their  lofjal  circula- 
tion and  nutrition  should  Ik-  carefully  compared  with  those  of  the  adult. 
While  physirally  they  are  more  dee|)ly  affectetl  by  shock  than  adults, 
psychically  they  are  far  less  susceptible.  The  dread  of  losing  a  limb,  and 
with  it  possibly  the  means  of  obtaining  a  livelihood,  which  often  is  such 
a  depres.sing  factor  in  adults,  and  which,  as  every  surgeon  has  obscr\'ed, 
often  retarfls  reaction,  docs  not  obtain  with  children.  I  recall  an  incident 
strikingly  illustrating  this.  A  small  \wy  in  hospital  cheerfully  said  to  me, 
"  Eddie  was  operated  on  to-day,  and  I  am  going  to  have  my  leg  off  to- 
morrow." Profoundly  influenced  by  shock,  children  react  quickly  and 
often  violently.  Anieslhetics,  which  usuidly  act  iMirticularly  well  in  them, 
have  to  be  given  with  great  caution  when  they  are  suflcring  from  shock. 
They  feel  the  loss  of  blo<xl  relatively  more  than  adults,  and  I  incline  to  the 
belief  that  they  are  more  susceptible  to  sepsis.  Their  processes  of  repair  in 
an  injured  or  a  diseasetl  part  are  very  active,  and  their  bones  are  soft  and 
vascidar.  Fewer  limbs  newl  be  ani])utatetl  for  injury  in  children,  and  much 
more  extensively  daniagetl  tissue  can  Ix'  savisj  and  utilizctl  in  them  than  in 
adults.  Amputation,  too,  is  ranch  less  frequently  required  for  disease  of 
the  bones  and  joints  in  cliildrcn,  as  in  them  excisions,  resections,  and  other 
conservative  means  alFoiil  the  best  pos^^ible  prusjiects  of  success. 

The  changes  in  the  skeleton  which  depend  ujwn  the  growth  and  de- 
velopment of  Ixine  also  have  an  important  influence  on  amjiutations  in 
certain  r^ons.  The  most  imiwrtant  <if  thest?  is  the  activity  of  the  growth 
of  the  epiphyses.  In  an  adult  the  value  of  retaining  the  head  of  the 
hnmenis  in  an  amputation  at  the  shoulder-joint,  for  example,  would  hardly 
be  Cfjnsidenxl,  while  in  children  the  i-esult  following  this  ct)nservatism  fully 
warrants  its  l>eing  atteinptwl.  Figs.  1  and  2  represent  two  children  oper- 
ated upon  by  the  writer,  Iwth  thirteen  years  of  age.  In  one,  amputation 
was  done  at  the  shoulder-joint ;  in  the  other,  the  head  of  the  lume  was  re- 
tained, along  with  a  small  ]x)ttion  of  the  shaft.  At  tlic  time  but  little 
difference  ai)i)eared  between  the  two  stumps;  three  aud  a  half  years  later, 
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Two  or  three  long  nc-edlcs  should  Ix;  provided,  in  order  that  the  njiproxi- 
mation  of  the  flaps  may  not  be  delayed  Avhile  they  are  being  threaded.    The 


Fio.  0. 


Fio.  30. 


Flap-needle. 


Bone-furcep*. 

ncetlle  I  prefer  (Fig.  10)  has  a  Innce-shaixid  point.    In  introducing  a  needle 
and  carrying  throiigli  the  material  with  whieli  it  is  armed,  tsvo  distinct  nn.ve- 

ments  are  executed, — namely,  thrusting 
^^^^  the  needle  into  the  tissues,  and  drawing 
it  out  on  the  other  side.  Those  may 
well  l)e  called  the  first  and  second 
positions.  In  the  first  position  the  needle  is  held  between  the  tliumb  and 
index  fin<^cr  and  driven  in  by  tlie  tliini  ;  in  the  second  jxisition  the  shank 
of  the  needle  is  seizwl  l>y  the  wet,  slippery  fingers  of  the  operator  and 
drawn  the  rest  of  its  length  through.  In  the  fii"8t  position  all  the  force  ny 
quired  is  readily  obtaine<l,  and  it  is  with  this  object  that  the  needle  shown 
was  constriictiJ,  its  blade  being  snffii'iently  broad  to  cut  an  opening  through 
which  the  suture  can  l>e  n-adily  drawn. 

Oonlrol  of  Hemorrhage. — The  control  of  hemorrhage  is  best  accom- 
plisheil  by  the  us*'  of  the  Esmarch  liandage.  To  drain  the  limb  of  IiIimkI 
by  elevation,  as  particularly  advocated  by  Mr.  Lister,  employing  only  the 
circular  band  of  Esmarch,  is  probably  the  most  satisfactory  way  to  employ 
it.  The  reactionary  hemorrha>;e  is  certainly  much  increa.scd  by  using  tlie 
continuous  rubber  i)andage,  and  causes  incrcase<l  delay  in  controlling  general 
oozing,  without  saving  for  the  patient  much  blood. 

In  using  the  circular  tul)c  or  heavj*  flat  bimd  n  woni  of  warning  will 
not  Ite  out  of  place.  The  ocrve-lesions  which  from  time  to  time  have  iiotn 
re|)ortcd  as  following  the  use  of  tlio  Esmarch  einrular  band  will  pnibably 
seldom  occur  if  a  simple  mechanical  projMisitiou  is  remembered.  One  turn 
of  tilts  hravy  clastic  band  around  a  limb,  drawn  only  mmlerately  taut,  exer- 
cises a  jxjwerfully  constricting  force,  and  each  succeeding  tjirn  almost  doubles 
that  of  the  preceding.  In  demonstrating  this  force  I  have  not  infrequently 
taken  a  nunilicr  of  turns  witli  this  band  around  a  blo<^k  of  wi>o<l,  with  the 
result  of  making  quite  a  <l('('p  furrow  in  it ;  and  we  all  know  how  easy  it  is 
to  cause  very  painful  constriction  of  a  finger  by  repeated  turns  of  a  small 
ublK'r  liand.  Therefore,  in  applying  Esmarch's  constricting  Viand,  p:ir- , 
fticularly  to  the  soft,  yielding  tissues  of  children,  groat  care  must  Ix?  exer- 
cised not  to  get  too  much  pressure.  Any  one  who  has  not  experimented 
much  in  this  matter  will  be  surprised  to  find  how  little  fi>roe  it  is  necessary  r 
to  exen-ise  to  arrest  the  pulsation  in  the  principal  artery,  and  with  this 
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c(jnttx)lktl  there  will  be  very  little  chance  of  leakage  through  any  smaller 
vessels. 

Formation  of  Flajw. — With  a  clear  iJea  in  his  miml  of  tlie  .shape  the 
flap  if!  to  be  and  the  i>osition  it  is  to  ooeiipv,  the  surgeiHi  enters  the  point  of 
the  knife  straight  into  the  limb  at  the  opposite  side  from  which  he  is  stand- 
ing, and,  with  firm  steady  pre&sure,  carries  it  in  an  easy  curve  to  tlie  otlier 
side,  dividing,  if  jiussible,  all  the  tissues  down  to  tiic  dwp  fascia.  If  the 
flap  is  to  be  an  integumeutary  one,  it  is  to  be  rapidly  dissected  up  V>y  light 
touches  with  the  point  of  the  knife.  The  flap  on  tlie  other  side,  if  also 
tegumentary,  is  to  be  formed  in  a  similar  manner.  If  it  is  to  Ix'  made  by 
transfixion,  the  knife  is  entered  at  one  of  tlie  angles  already  made,  is  carried 
l)el)ind  the  bone,  its  point  Ix-ing  made  to  emerge  from  the  other  angle,  and 
l)y  a  sjiwing  movement  it  cuts  through  the  tissues  at  the  back  in  such  a 
maimer  as  to  form  a  flap  of  t!ie  required  length. 

Division  of  the  Bone. — .\ll  of  the  larger  bones  and  usually  the  smaller 
ones  are  divided  witii  a  saw,  which  hsis  already  IrK'U  deserilxHl.  Division 
of  a  single  Ixme  is  ace<imjiltsh('d  in  the  folhjwing  manner.  Having  selected 
the  |K)int  which  is  to  be  divided,  the  knife  is  carrietl  around  its  entire  cir- 
cimiferenc*',  and  (lie  bone  is  made  liare  of  |>eriosteinn  in  wliat  is  to  Id-  the 
track  of  the  saw.  The  iieel  of  llie  saw  is  made  to  bear  liglitly  upon  tlie 
bone,  and,  the  surgeon  directing  its  course  with  the  thumb  of  the  left  hand, 
tlie  instrnment  is  drawn  backward  in  onier  to  cut  a  shallow  slot.  With 
the  limb  held  venr'  steadily  Iwlh  above  and  U'low  the  jwint  of  incision,  the 
saw  is  made  to  travel  slowly  and  evenly  most  of  its  length  until  the  cut  is 
almost  coniplete<l,  when  a  few  short  movements  finish  the  division.  When 
the  bone  is  siiwn  nearly  through,  care  must  lie  taken  not  to  press  its  distal 
extremity  either  npwanl  or  downwanl,  but  to  give  it  ju.st  enough  support 
to  hold  the  weight  of  the  limb;  as  in  the  former  instance  the  .saw  will  lie 
pinche<l,  thrtjugh  closure  of  its  slot,  and  in  the  latter  the  bone  will  snap  off, 
either  leaving  an  ugly  splinter  or  taking  one  out  of  the  iTtained  c.\tr<.'niity 
of  bone.  I  incline  to  the  belief  that  the  bone  is  usually  sawn  through  too 
rapidly,  the  surgeon,  if  he  is  at  all  apitatwl,  rather  hastening  to  get  through 
with  this  steji  of  the  ojieration.  With  the  view  of  determining  how  Imt 
bones  can  be  made  with  the  saw,  I  have  sawn  through  fresh  bct^f-lxme  with 
great  rapidity,  at  the  same  time  letting  my  saw  liecome  jammed  a  little, 
with  the  result  of  getting  a  decidetlly  burnt  (Klor  of  the  cut  stirfaw  ;  and, 
as  charre<]  bone  is  exceedingly  prone  to  bwome  necrotic,  I  am  not  sure  but 
that  we  may  find  in  this  the  cause  for  the  frequent  necrosis  of  a  delicate 
shell  of  bone  eorres|>onding  with  all  or  a  (lortion  of  the  sawn  sui-faee. 

Arrest  of  Hemorrhage. —  In  all  arnimtations  the  princi[)al  vessels  can 
be  tied  before  the  removal  of  the  tourniquet  or  other  controlling  appliance. 
In  the  larger  amjiutatinns  the  o]K'n  ninnth  of  the  main  artery  stands  out 
clear  and  plain.  It  shonhl  be  seizetl  with  the  artery-forceps,  and  with  the 
finger-tip  isolated  from  its  connections,  not  only  in  order  to  avoid  tying 
with  it  any  part  of  its  accompanying  nerve,  but  also  because  the  action  of 
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the  ligature  upon  its  coats  will  thereby  be  best  aocoin|>lished.  The  catgut 
usc-cl  should  Ik-  ohromicizecl  siiffif  ioiitly  to  last  two  weeks,  and  for  a  laiye 
vessel  should  be  No.  3,  for  a  smaller  vessel  No.  2,  down  to  bmuehc:)  the 
size  of  a  digital  artery*,  for  which  No.  1  is  appropriate.  A  double  reef- 
knot  should  be  niatlc  for  onlinary  vessels,  and  a  treble  knot  for  the  femoral 
or  brachial.  After  the  tying,  the  surgeon  seizes  the  fi-ee  ends  of  gnt  with 
his  left  fingers,  while  lie  ]>laees  his  right  thumb  upon  the  knot  in  such  a 
way  that  its  nail  shall  act  as  a  gauge  for  the  assistant  to  place  the  blade  of 
his  scissors  njxin  in  cutting  through  the  gut  an  eighth  of  an  inch  from  the 
knot.     The  principal  vciu  is  tiicn  to  l)e  trwitetl  in  u  niniihir  manner. 

After  removal  of  the  tourniquet  numerous  small  branches  will  make 
tlieir  prcs(>ncc  a|>p!irent  cither  by  streams  of  blixnl  or  by  ]K>ints  nf  dark 
clot,  lu  the  hitter  a  little  scraping  should  be  done  in  oixler  to  coax  thcni 
to  bleed.  If  the  patient's  tonditiou  is  good,  it  is  well  to  delay  for  a  while 
the  approximation  of  the  flaps, — that  is,  not  to  hurry  with  the  closure  of 
the  wound, — as  it  is  far  better  tiiat  reactionary  hemorrhage  should  occur 
under  observation  than  in  the  dressing. 

General  slight  oozing  may  \k  anvsted  by  the  use  of  hot  water  apjilied 
with  siKinges  at  a  temperature  a  little  too  high  to  l>e  borne  by  the  fingers. 
A  nnicii  moi-e  cRicicnt  agent,  however,  is  prepjirwl  chalk.  This  I  have 
used  in  alxtiit  a  dozen  and  a  half  major  oi)erations  in  the  jiast  six  weeks, 
and  have  been  much  gra(ific<l  witli  its  effect.  It  should  be  sterilized  by 
heat  and  kept  in  a  Kult-pot.  Wlicn  the  hemorrhage  has  been  sufficiently 
arrestetl  with  ligatures,  the  chalk  is  freely  dusted  over  the  bleeding  surface, 
and,  aft<r  U-iiig  allowed  to  remaiu  two  or  three  minutes,  is  completely 
washed  off  by  the  irrigating  stream. 

The  effett  ui>on  muscular  tissue  was  in  the  beginning  a  great  surprise  to 
me.  It  assumes  a  harsh,  jxm-iiwl  surface,  looking  and  feeling  as  if  some 
jxjwerfid  irritant  Imtl  Ixcu  u|)plictl ;  tiic  color  changes  to  a  dusky  red,  and 
the  oozing  cesises.  There  is  no  evidence,  however,  that  any  irritation  has 
been  rauscd,  and  I  have  failed  to  observe  that  priman"  union  is  in  the  least 
retaixlc<l  l)y  its  aiiplication. 

Approximation  of  Flaps. — In  the  larger  flaps,  it  Ijcing  impirtant 
that  no  oj)en  s(»acc  containing  air  slumld  remain,  it  will  often  Ix*  found  best 
to  intntdui-c  t\vi>  or  more  decji  sutures  half-way  up  to  the  base  of  the  flap. 
Tlicsi'  fjlioiild  lie  tictl  very  loosely,  so  that  they  siiall  not  interfere  with  the 
free  cireulation  of  the  blood  in  the  tissues  ineludwl  within  them,  their  nnly 
object  being  to  bring  the  internal  surfaces  of  tiie  wound  into  eontail.  Neat 
coaptation  of  tJie  eilges  of  the  flaps  is  best  awomplishe<l  by  interrupted 
sutures  of  catgut,  in  a  manner  which  will  l)e  described  in  treating  of  the 
several  amimtations.  I  prefer  also  giving  the  details  of  the  dressing 
of  each  stum[i  in  its  ]>ro|>er  place,  in  order  that  the  reader  sliall  not  be 
obliged,  perhaps  when  hurried,  to  refer  to  these  matters  under  another 
heading. 
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DPPER   EXTREMITY. 

Pingrere. — If  the  tip  of  a  fingtT  is  cut  i»ff  at  a  point  not  Itiglicr  np 
tliaii  the  niidiUc  of  tlic  nail,  no  operation  ncocl  Ik,"  done,  pruvitlfnl  tht*  injury 
has  l)wu  prtKliieed  by  a  clean  cuttiug  iiistninietit,  as  au  axe  or  a  knife.  If 
the  wound  is  a  contused  one,  caused  by  eotr-wheels  or  the  like,  it  tnny 
be  necessary  to  cut  away  tlie  e<lfres  which  have  been  destroyed.  Should  the 
lesion  extend  a  little  higher  up,  the  distal  phalanx  becomes  iuvolvetl,  and  a 
sufficient  portion  of  it  must  be  removed  to  countersink  it  a  trifle  below  tiie 
level  of  the  surrounding  tis«ues.  At  a  point  between  the  base  of  the  luiil 
and  the  distal  joint,  though  clean  wounds  ofteu  cicatrize  leaving  a  .«ttHiip 
free  from  tenderness  when  no  Haj>s  have  l)een  made,  it  is  generally  desirable 
to  make  a  sufficient  attempt  at  Haps  to  effirt  jmrtia!  approximation.  So 
great  is  the  vitality  of  the  fingers,  and  so  important  is  it  that  not  a  fraction 
of  an  ineJi  should  be  uunecessarily  sacrificed,  that  it  is  l>etter  to  leave  a 
wound  not  completely  ap|)roximatc<i  than  tn  remove  go(Kl  tissue  in  order  to 
form  perfect  flaps.  For  the  same  rea.son  it  is  always  projier  to  amj)Utate  in 
the  continuity  of  a  phalanx  rather  than  to  go  higher  up  in  order  to  i-each  a 
joint. 

Formal  ampittation  at  the  joint  of  any  digit,  with  the  exceptions  after- 
wards to  be  mentioned,  is  done  by  forming  a  short  oval  jxisterior  flap  with 
a  long  anterior.  Amj)utation8  at  the  metacarjx)- 
jihalangeal  articulations  may  also  be  praetis«xl  by 
antero-posterior  oval  or  by  lateral  tla|)s.  At  this 
joint  of  the  middle  finger  a  nKxlificd  oval  flap 
o|ieration  (Fig.  11)  is  often  done.  Entering  the 
knife  at  the  hack  of  the  joint,  it  is  carried  ob- 
liquely downward  and  forwai-d  and  is  made  to  en- 
circle the  finger  and  return  to  tlie  starting- ^x>int  by 
a  single  swc(>]>. 

After  disarticulation  the  head  of  the  metacarpal 
bone  is  fre<|uently  sawn  oiT,  ]mrticularly  in  cases 
where  the  individual  is  not  oliligetl  to  do  manual 
lalx»r.  The  object  of  removijig  the  head  of  the 
mcta<-ar|)al  iwne  is  to  make  the  deformity  less 
noticeable,  a.s  it  allows  of  closer  approximation 
of  the  adjoining  knuckles.  Among  the  working 
classes  in  adults  I  do  not  advise  this,  as  the 
strength  of  the  hand  is  thereby  somewhat  dimin- 
ished. In  children,  however,  it  is  advisable.  The  same  is  true  of  amputa- 
tion at  the  nietacarpo-phalangeal  artieidation  of  the  index  finger.  Fig.  12 
illustrates  an  amputation  of  the  index  finger  in  a  little  girl  ojienited  upon 
liy  the  writer,  where  the  head  of  the  metacarpal  bone  was  removed  simply 


Fio.  11. 


Incision  fur  tiutai'iirpophk. 
luig«al  ampuUktioii.  (AAei 
Agnew.) 
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to  improve  the  appearance  of  the  hand.     Fig.  13  is  made  from  a  photo- 
grapli  representing  her  crocheting,  and  bo  easy  is  the  h'ne  from  the  middle 


Fio.  12. 


I 

I 


Fio.  18. 


Result  tfter  amputation  of  the  Index  finger, 
villi  removal  of  ibe  head  of  the  metacarpus. 


TiM  wine,  doing  needle-work. 


finger  to  the  tluimli  that  it  ia  at  first  sight  difficult  to  realize  that  the  index 
finger  is  wanting. 

In  amptUatiiig  fingers  it  will  be  found  very  convenient  to  arrest  liemor- 
rliage  bv  eiiijdoving  a  rubber  band,  as  the  elreular  Ismdage  of  Esmarcli, 
One  of  th(se  little  bands  can  readily  lie  applietl  doubled  upon  itself  often 
enough  to  give  the  requisite  constriction,  and  it  ven.'  much  facilitates  the 
performance  of  the  operation,  bv  keeping  the  tissues  dry.  Particularly  is 
this  the  ca.se  when  an  amputation  is  tlone  for  disease  of  the  bone,  where  it 
ifi  important  tn  observe  to  what  extent  the  diaeai^e  has  involved  the  latter. 
After  the  amputation  has  been  completed  the  band  is  removed,  and  the  two 
arteries  which  will  be  found  on  the  palmar  surface  at  the  inner  and  ontor 
sides  are  lipittnl, 

A  small  drain  consisting  of  two  or  three  strands  of  catgnt  is  placid 
dirtx'tly  across  tiic  bottom  of  the  wound.  The  latter  is  brought  together 
by  three  or  four  interrupted  catgut  sutnres.  A  di-licate  strip  of  protec- 
tive is  placed  over  the  wound,  the  stump  is  diistetl  with  iodoform,  and  a 
dressing  of  corrosive  siiblimatG  is  made  to  envelop  the  stump ;  upon  this  a 
layer  of  corrosivc-.sublimate  cotton  is  applied,  covered  snugly  with  a  double 
tliukiu'8.s  of  oiled  silk.  The  hand  and  fureann  are  retained  to  a  imlnur 
splint  which  has  been  comfortably  padded  with  oakimi  and  fiatciit  lint. 

Amputation  of  the  Carpus  and  the  Metacarpus. — .Vni])utation 
of  the  tliiuiib  and  its  meta<«rpal  lx>ne  is  |)errornu'<l  by  entering  the  knife 
at  the  base  of  tliis  bone  and  carrying  it  straight  downward  on  a  line  corre- 
cpoudiiig  with  the  junction  of  dorsal  and  jialmar  skin  until  the  metacaqw- 
j)lialangeid  joint  is  reached,  where  the  knife  is  made  to  encinle  the  iligit 
oliliquely  and  return  to  the  straight  incision  (Fig.  14),  as  in  the  amputatiun 
of  the  middle  finger  just  described.  The  l)one  is  then  di.ssectetl  out,  disar- 
ticulated  at  its  carjuil  articulation,  and  approximation  of  the  flaps  is  readily 


AMPUTATIOXS. 


1319 


and  perfectly  accomplishcHl,  leaving  behind  all  the  muscular  tissue  com- 
posinjj  tlie  thenar  emiuenco.  With  this  stump  a  certain  degree  of  opposi- 
tiwu  to  the  fingers  n-niaius. 

Via.  16. 
Fio.  14. 


Linn  of  incliilon  In  removing  the  thumb  with  IH 
meUc*rpiU  t>une.    (AAer  A(oew.) 


Stamp  »fler  nfmoral  of  a  wedge- 
Khap«d  piere  frnin  the  central  por- 
tion of  the  bnnil.  (From  *  cast  In 
the  writer'!  collectlun.) 


Where  the  injury  has  iavoh-ed  some  portion  of  the  iiand  which  pre- 
cliide.^  the  iH-rfbrinance  of  any  formal  oj)eration,  it  is  perfectly  pi-oj^wr  to 
cut  away  with  the  saw  or  the  forcejjs  all  bone  which  is  ho]X'lessly  damaged 
or  which  prevents  approximation  of  the  soft  parts.  In  Fig.  15  may  be 
seen  the  ivsult  of  one  of  these  irregular  oj>erations,  done  by  tlie  writer  at 
the  Episcopal  llaspital.  The  boy's  iingere  were  caught  in  rx)g-whecls,  the 
damage  extending  well  into  the  middle  of  the  hand.  The  operation  done 
here  consisted  in  sawing  out,  widioiit  tlie  least  regjiixl  to  joint.s,  a  we<lge- 
shapcd  jwrtiou  of  Ijone,  including  parts  of  the  tai-})us  and  metacarpus,  the 
apex  of  the  wedge  being  very  close  to  the  wrist-joint.  The  outer  and 
inner  |X)rtions  of  the  hand  were  bi'onght  together,  witii  the  residt  of  giving 
the  i>oy,  who  worked  in  a  mill,  a  strong  and  u.seful  Jiand. 

In  amputations  of  the  metacarpus  along  with  portions  of  the  carpus, 
hemorrhage  may  Im?  controlled  by  tlie  pressure  of  the  fingers  and  thumljs 
of  a  reliable  assistant  upon  the  radial  and  nlnar  ai'tei-i(>s,  or,  if  suflieient 
help  is  not  at  hand,  by  the  applicsition  of  a  tourniquet  to  the  brachial  aitery. 
It  would  be  useless  to  attempt  to  describe  the  vessels  which  might  neetl 
ligation  after  removal  of  portions  of  the  hand.  Both  the  deep  and  super- 
ficial jKilniar  arches,  when  cut,  usually  rwjuire  ligation  at  both  seveifd 
e.xtremitie8.  To  control  general  oozing  from  vessels  too  small  to  ligate,  the 
application  of  preixired  clialk  or  htit  water  will  l>e  found  of  great  value. 

So,  too,  it  would  be  out  of  the  question  to  lay  down  any  rules  for  the 
appro.\imntion  of  the  tla|)s :  here,  as  in  all  irr^ular  am])utatious,  there  is 
ample  scojie  for  the  exercise  of  the  surgeon's  snap  ingenuity  in  making  the 
best  use  of  the  tissue  retained,  and  in  forming  a  stump  which  is  fi-ee  from 
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tension  and  which  will  afterwards  give  the  ^taticnt  the  best  use  of  his  limb. 
A  skein  of  eatgiit,  consisting  of  half  a  dozen  strands,  is  placed  in  the 
bottom  of  the  wound,  emerging  at  its  angles,  for  drainage.  Approximation 
is  effectwl  by  the  introduction  of  interrupted  sutures  at  intervals  of  about 
half  iin  iiicli.  A  narrow  strip  of  protective  is  j)lac-ed  along  the  line  of  tiie 
wound,  iodoform  is  freely  dusted  ujion  it,  and  a  jjad  ii>nsisting  of  about 
twenty-four  layers  of  anTosive-sublimatc  gauze  is  applied,  covered  with 
a  thin  laver  of  corrosive-siiblitnatc  cotton,  and  dostxl  in  oiled  silk.  The 
hand  and  forearm  are  rotaiufd  to  a  palmar  si)lint,  which  has  Ix'cn  carefully 
padded  so  that  it  shall  give  good  support  without  undue  pressure  at  every 
jxjint  of  contiut. 

Amputation  at  the  Wrist- Joint. — Though  amputation  at  the  wrist- 
joint  is  an  operation  which  is  seldom  perfomietl,  it  may  bee<jme  nccessan*, 
eitlier  for  di.'<ease  involving  the  carpus  but  not  extending  into  tlic  radio- 
ulnar articulation,  or  for  injury.  Tlie  loss  of  function  eonsefjuent  upon  the 
changes  which  (x-cur  in  this  latter  joint  is  not  sufficient  to  warrant  the  jkt- 
formance  of  an  amputation  higher  up.  For,  although  pronation  and  supina- 
tion may  Ix?  to  some  extent  interferes!  with,  the  resulting  stum|)  is  likely  to 
be  more  useful  tlian  if  all  connection  between  (lie  radius  anil  ulna  is  severed. 

Operation, — After  the  application  of  a  tourniquet  to  the  brachial  artery, 
a  long  anterior  oval  flap  should  lie  cut,  extending  half-way  into  the  palm. 
This  may  Ix?  done  by  tninsfixiou,  including  ail  the  tissues  down  to  the  bone, 
or  by  carrjnng  the  incision  from  without  inward.  The  horns  of  the  iDcision 
correspond  with  points  just  below  the  styloid  process  of  the  radius  on  the 
outer  side,  and  half  an  iucii  below  the  styloid  process  of  the  ulna  on  the  imuT 
side.  A  short  posterior  flap  is  then  cut  upon  the  dorsum,  the  flexor  and 
extensor  tendons  are  divided,  and  the  joint  is  laid  o]ien  with  the  jwiot 
of  the  knife,  entering  the  capsular  ligament  while  the  hand  is  firmly  flexc<l 
by  the  o|X'rator.  The  lateral  ligaments  aw  then  divided,  and  the  operation 
is  completed  by  severing  any  tendons  which  remain  undivided.  Before 
removing  the  tourniquet  the  larger  vessels,  including  the  radial,  ulnar,  and 
interosseous,  should  be  secured.  Then,  removing  the  tourniquet,  any  small 
arteries  which  bleed  must  be  cart-fully  ligated.  A  drainage-skein  consist- 
ing of  six  strands  of  catgut  being  placed  in  the  bottom  of  the  wound,  and 
extending  out  <)f  the  external  and  internal  angles,  the  flaps  are  approxi- 
mated by  interrupted  catgut  sutures  placed  at  intervals  of  half  an  incii 
apart.  A  thin  strip  of  protective  is  placed  over  the  line  of  incision,  the 
stump  is  freely  dusted  with  iodoform,  and  the  dressing  of  con"osive-6ul>- 
limatc  gauze,  consisting  of  about  twenty-four  thicknesses,  is  neatly  foUM 
around  it.  A  layer  of  corrosive-sublimate  cotton  outside  of  this,  covered 
willi  oiled  silk,  comjdetes  the  dressing,  and  the  forearm  is  placed  upon  a 
comfortably-padded  straight  splint. 

Amputation  of  the  Forearm. — The  two  common  methods  of  perform- 
ing this  ojH'ratiou  are  either  by  antero-iMjstcrior  flaps,  or  by  the  method  of 
Teale,  presently  to  be  described.     In  the  oval  flap  method  two  flaps,  each 
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oorreepondin^  in  lenulh  with  the  diameter  of  the  limb,  including  the  whole 
intofriimeiit,  are  disscx^'tcd  iip,  and  the  nitis.fles  are  dividwl  by  a  ciifular  iti- 
cisiion  made  bv  a  sinjrle  sweep  of  the  kuiie.  A  eatling  is  tlieti  pasised  ijetweeu 
the  ra<iin.s  and  tihm  at  a  point  on  a  line  with  the  ciivular  incision,  and  all 
the  interosseous  tissues  are  dividetl.  A  three-tailed  retractor  is  then  cni- 
plo_ve«l  to  hold  back  the  flaps,  and  tlie  hones  are  sawn  tliroiijrh  simulta- 
neously. Tile  radial,  ninar,  and  int{'ri>sseous  arteries,  and  oeeasiunally  some 
sraidl  museuiar  bnmehes,  retpiire  the  ligature. 

Teulcn  Aiitjii(((ilioii. — Tiiis  amputation  is  the  only  one  win'ch  rnpiiivs 
for  its  accurate  iH'rfornian<t'  that  the  lines  of  incision  shall  be  niapjied  out 
upon  tlie  skin  by  an  aniline  jjencil.  It  consists  iu  the  formation  of  two 
rectangular  flaps,  a  siiorter  and  a  longer  one.  Tlie  shorter  flap  invnrinl)ly 
contains  the  blood-vessels.  The  longer  flap  iu  length  is  one  half  the  eiremn- 
ference  of  the  limb  at  the  point  of  amputation.  The  shorter  flap  is  one-third 
the  length  of  the  longer.  These  flaps  are  made  to  include  all  the  tissues 
down  to  the  bone.  The  ratling  is  used  to  divide  the  interosse<jU8  tissues,  a 
retractor  is  intriKlucxtl  as  in  the  oval  flap  metlnxl,  and  the  bones  are  divided 
at  theljase  of  the  flaps.  The  longer  flap  being  reflected  upon  itself  and  its 
tenninal  extremity  tx'ing  brought  into  a|iposition  with  that  of  the  shorter 
flap,  (he  eiesitrix  (n-cnrs  at  a  point  remote  from  the  end  of  the  stump,  and  the 
latter  becomes  sm(X)th  and  symmetriral.  To  obtain  this  approximation,  one 
angle  of  the  long  fla|»  is  stitched  with  an  interrupttKl  suture  to  the  corrc- 
8|Mjnding  angle  of  tlie  short  flap.  The  opposing  angles  are  trcatcil  similarly. 
An  interrupted  suture  is  placed  in  the  middle,  and  the  sides  are  brought 
together  in  such  a  way  as  to  unite  the  long  flaji,  near  its  base,  to  its  reflecte<l 
terminal  extremity.  Intermediate  sutures  are  then  introduced  at  intervals 
of  about  half  an  inch,  the  drainage  catgut  being  carried  through  the  upper 
angle  of  the  wound.  Narrow  strips  of  pnitet'tive  are  placed  over  the  wound, 
the  lineof  wliicli  is  shaped  like  tlie  letter  II.  After  dusting  ifxlofonu  freely 
over  the  stump,  a  dressing  of  corrosive  suhlimate  cotton  is  made  to  envelop 
it,  and  oiled  silk  is  carefully  folditl  round  the  entire  dressing.  The  stump 
is  retaiuwl  to  a  earefnlly-paddi"<l  splint  extending  up  to  the  elbow-joint. 

Amputation  of  the  Elbow-Joint. — Though  the  nature  of  the  injury 
and  the  condition  of  the  adjacent  soft  parts  ofVen  may  necessitate  the  jier- 
formance  of  an  irregular  am[nitati<iu  at  this  articulatinn,  tlie  formal  ojiera- 
tlon  cHiiisists  iu  the  formation  of  a  long  anterior  ami  a  short  posteri4ir  flap,  as 
f(»llow.s.  The  oiierator,  placing  his  thumb  and  index  finger  over  the  internal 
and  external  eondvles  of  the  liniuerus,  eiitei's  the  blade  of  a  long  ampu- 
tating knife  just  lielow  and  slightly  anterior  to  thfse  points.  The  knife  is 
then  carried  downward,  closely  hugging  the  bones,  a  distance  equal  to  the 
dianieter  of  the  foi"earm,  when  it  is  cnrvwl  outwai-d  quite  ahrnpdy.  From 
the  angles  of  this  incision,  a  cut  is  made  straight  across  the  back  of  the 
forearm  just  below  the  oleenmon  priM-ess.  The  transfixing  incision  frequently 
opens  the  capsular  ligament  of  the  elbow-joint,  when  the  di.sjirtieidation  is 
readily  accomplished  by  a  few  light  touches  of  the  jwiut  of  the  knife  while 
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Fig.  16. 


Stiitnp  rFsulttiig  fWim  wn- 
piiLutionjupt  below  lli(>  elbow- 
Joint. 

with  1)19  sound   limb. 


the  ibrearm  is  kept  rigidly  extended.  A  saw  is  then  placed  in  the  greater 
Bigmuid  cavity  of  the  ulua,  and  the  bone  is  divided,  leaving  the  oleemnon 
behind.  This  amputation  leaves  a  very  UKfiil 
stump  and  one  to  which  an  artificial  ai)pliancf  may  be 
adapted,  tliough  not  nearly  so  advantage" lusly  as  if 
the  smallest  iiart  of  the  forearm  is  retuinetl.  Fig.  16 
shows  au  amputation  of  the  forearm  performed  byj 
the  writer  at  the  Episcopal  Hospital,  in  which  vei 
small  portions  uf  the  radius  and  ulna  were  retained, 
but  die  patient  had  complete  Hexiou  and  exten- 
sion of  the  stump,  and  the  function  of  his  limb 
was  thereby  very  much  better  than  it  would  have 
been  had  the  aniiiutation  been  j)erformed  at  die 
elbow-joint.  I  have  seen  a  well-digger,  with  diis 
most  excellent  substitute  for  a  hand,  lift  a  heavy 
bucket  of  sand  from  the  bottom  of  a  well  with 
great  ease,  handling  the  rope  almost  as  readily  as 
I  have  also  seen  a  man  row  a  boat  holding  the 
handle  of  one  oar  in  this  flexure  of  his  elbow ;  and  to  see  a  man  holding 
one  rein  with  this  stump  in  driving  is  a  matter  of  common  observation. 

Amputations  of  the  Ann. — Amputations  of  the  arm  from  die  elbow 
to  the  shdiilder  are  jjerformed  by  the  oval  flap  method  with  circular  division 
of  the  muscles,  by  oval  flaps  made  by  traustixion,  or  by  the  rectangular  tlaj« 
of  Tcale  as  hitherto  desc^ribed. 

Ovnl  Flap  Method  with  Circular  Division  of  the  Mu«cle«. — Entering  the 
knife  at  the  outer  a.siXH;t  of  tlie  arm,  au  incision,  which  is  made  to  include 
the  skin  and  the  sujjerficial  fascia,  is  carried  down  in  a  curvilinear  direction 
a  disfaiKie  et\wi\  to  two-thirds  the  diameter  of  the  limb,  whence  it  ascends 
tlie  inuer  as|)ect  of  the  arm  to  a  position  opposite  to  the  starting-point.  A 
similar  cut  is  made  at  the  back,  and  the  anterior  and  posterior  integumentary 
flaps  are  rapidly  dissected  up  with  light  touches  of  the  point  of  the  knife. 
Held  back  by  an  a.ssis(ant,  these  fla)>s  are  kept  well  out  of  the  way,  while 
the  knife  is  made  by  a  single  circular  sweep  to  divide  all  the  musc-lcs  down 
to  the  bone.  A  two-tailed  retractor  is  then  placed  in  position,  anil  the 
humerus  is  sawn  through  at  a  jioint  a  little  higher  up  than  the  level  of  the 
ciix-ular  division  of  the  muscles.  The  brachial  artery  first  rerjuires  tlic 
ligature,  and  the  ligation  of  the  smaller  muscular  branches,  according  to  the 
point  at  which  the  amputation  is  perfoniieil,  completes  the  o|K'ration. 

OpcruJion  liy  Tranxjirion. — The  knife  is  euteretl  at  the  inner  (right)  or 
outer  (left)  aspect  of  the  arm,  penetrating  dii-ectly  to  the  bone ;  its  jwiiit, 
on  reaching  the  latter,  is  made  to  hug  the  humerus  closely,  the  tissues  being 
gras|>ed  mwinwiiilo  and  carried  forward  by  the  left  hand  of  the  operator, 
and  it  is  thrust  through  a  |)oint  on  the  opposite  side  corn^ponding  to  that 
of  entnuioe.  By  a  sawing  motion  the  blade  is  then  carried  ditwnward  luid 
gradually  curved  towards  the  surface  to  form  a  flap  two-thirds  the  diameter 
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of  the  limb.  A  posterior  flap  of  like  form  and  size  is  madt-  iu  a  similar 
manner  by  re-fiitering  the  kuifc  at  tlie  anirlc  of  the  woiiml  iiiid  (.•anyinji;  it 
l)chind  the  humerus.  Before  removiug  tlie  touruiqnet  a  ligaturt;  should  lie 
applietl  to  tlic  brachial  artery.  As  this  vessel  ocvasiuimlly  divides  high  up 
into  two  trunks,  it  is  a  pro|xir  precaution  to  be  prepared  to  find  two  arteries 
in  the  arm,  and  uot  to  omit  ligating  one  of  tiiein,  on  tlio  supposition  that 
it  is  a  vein. 

Operation  of  Tenle. — The  ruk«  for  the  formation  of  tlie  flaps  in  this 
operation,  as  just  laid  down  for  amputation  of  the  fureartu,  are  ciirritil  out 
in  a  siniihir  manner  ou  the  arm.  In  order  that  the  shorter  flap  shall  con- 
tain the  priu(-{|>al  blood-vessel,  it  is  made  upon  the  inner  side.  After 
thr  ligation  of  all  vessels;  wiiifh  l)leed,  and  the  control  of  any  gi'nei*al  Ofjzing 
wliioh  continues,  the  flaps  are  ready  for  approximation.  This  is  accom- 
plished, after  the  introdurtion  of  a  skein  consisting  of  about  one  dozen 
strands  of  rather  heavy  catgut  for  drainage,  by  inserting  interruptetl  catgut 
sutnrt's  at  intervals  of  about  <hretv«|uarters  of  an  incii.  The  line  of  tho 
wound  is  then  covereil  throughout  its  length  witli  a  half-ineli  strip  of  pro 
tective,  iodoform  is  freely  dustetl  over  the  stump,  and  corrosive-sublimate 
gauze  consisting  of  about  thnn?  dozen  thicknesses  is  applied.  Outside  of 
this  a  generous  layer  of  corrosive-siibliniato  cotton  is  neatly  retained  by 
a  piei«  of  oiled  silk  or  two  alieeta  of  wax-paper,  and  a  roller  bandage 
completes  tlte  dressing. 

Amputations  at  the  Shoulder-Joint. — Amputation  at  the  shoulder- 
joint  in  children,  as  in  adults,  may  be  practised  by  the  methcjds  of  Larrey, 
iSiK'nce,  Dupuytren,  or  Lisfranc,  or,  jwrtieularly  when  done  for  injury,  by  a 
modilieatiou  of  eitlier  of  tlicse.  Tlie  method  of  Larrey,  when  pi-uetieable, 
is  usually  to  be  preferred. 

Ldrrexfn  Operation. — Entering  the  point  of  the  knife  just  Ix-neath  the 
acromiun  pntcess  of  the  scapula,  an  incision  reaching  to  tlie  bone  is  carried 
straight  downward  a  distant*  eorre.sjMiiidiug  to  the  diameter  of  the  arm. 
Curving  off  from  this  point  forward  and  backward,  two  other  cuts  are  made, 
a|)j>ri "aching  each  other  on  the  inner  side,  but  both  falling  sliort  of  the 
brachial  artery.  The  head  of  the  Ixine,  (^ovonil  by  its  capsular  ligiim(;nt,  is 
then  brought  clearly  into  view  by  dissecting  up  these  oval  flaps  in  front  and 
behind.  Pressing  (he  ai-m  (irmly  to  the  side  of  the  body,  tiie  capsular  ligii- 
nient  is  put  upon  tho  .'-tretch,  and  is  readily  divided  l)y  the  point  of  the 
knife.  By  forcible  rotation  of  the  ann  inward  the  tendons  of  the  snpra- 
spinatus,  infra-s|M*tuitu«,  and  tfrcs  minnr  art^  |)nt  upon  the  stretch,  and  are 
dividefl.  By  ixitation  ontwnnl  the  tendons  of  the  biceps  and  of  the  sub- 
Bcapnlaris  are  in  like  manner  made  tense,  and  divide<l,  when  the  head  of  the 
bone  slips  easily  out  of  its  WK'ket.  A  long  knife  is  then  ptaco<l  in  position, 
blade  downwanl,  lK»hiud  the  humerus,  preparatory  to  dividing  the  remain- 
ing tissues.  An  assistant  now  gras|>s  with  his  thumbs  and  fingers  the  inicut 
portion  of  the  flap  (xtntaining  the  blwHl-vessels.  The  knife  is  carried 
downward,  closely  hugging  the  Ixine,  until  it  reaches  the  curved  incisions 
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Alkali  burns,  855. 

leuk(rmica.  771. 

^^^                               linAiomical  fonturea  of. 

All<:ilinc-|>oisoning,  880. 

lymphatic.  801. 

^^^^ 
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post-hemurrliagic,  774. 

^^^^^^^H 

Amastia,  753. 

simple  r<i>n*titutional,  79T. 

^^^^^^^^^H             pathological    anatomy 

Amaurosis  after  gastric  bemor- 

definition  of.  797. 

^^^^^H 

rhage,  57. 

pathology  of.  797. 

^^^^^^H            pathology  of. 

Amcricu,  hydatid  ntre  in,  446. 

syiiiptnms  of,  798. 

^^^^^^^^K            prognoeis 

Auierieiin  hip-splint,  1184. 

treatment  of,  798. 

^^^^^^^V             sequela) 

Ammonwmlu.  765. 

splenic,  798 

^^^^^^^^H             symptoms 

Am|iutation  in  compound  frac- 

symptoms of,  77S,  798. 

^^^^^^^^^B            fynonymes  of. 

ture  of  femur,  1092. 

toxic,  772. 

^^^^^^                      treatment  of,  827. 

Ampulntions,  1311. 

treatment  of,  776. 

^H^                Ad£nie,  SOI. 

ankle.  1327. 

Anaesthesia    io    efaildm,    841, 

^H                 Adenitis  in  tabes  mesenterlca. 

iippon  ranees  after,  1312. 
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Animal  brotht,  1 1  j. 

324.  325. 

causing    abscess   of    livw,            ^^^H 

Aokle-juint  amputations,  1.127. 

pruritus  of,  .138. 

■ 

disease.  12I.S. 

strii'ture  of.  343. 

diagnosis  of.  226.                              ^^H 

beginning  of,  1249. 

syphilitic  alTectiDns  of,  339. 

eggs  of,                                             ^^H 

■iiiignosis  of,  1249. 

vegetations  of,  340. 
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ASlPrTATIOSS. 

greut  too  have  been  preserved  will  often  walk  with  almoet  no  limp,  and 
M itli  a  truil  wliiili  is  very  much  in  couti-ast  with  that  of  an  individual  who, 
having  itmi  all  liis  other  toes  preserved,  has  lost  the  great  toe.  This  liirt 
justifies  the  surgeon  in  taking  great  risks  of  sloughing,  and  even  of  a 
Be<'orid  oix-ratiou,  in  his  attempts  at  preserving  this  jx>rtion  of  the  fixit. 
Tlie  otiier  important  tiling  to  he  remembered  is  that  the  foot,  unlike  the 
hand,  will  not  usually  be  given  the  kind  of  8ul)sequent  care  bv  the  iKitient 
which  will  permit  a  tender  or  tense  cicatrix  to  become  strong  and  to  stand 
pressure. 

Tarso-Metatarstil  Amputations. — Lutfi'am^a  Ampiiiation. — \Vith  the 
index  finger  and  thumb,  two  points  are  sought  on  the  inner  and  outer  aspects 
of  the  foot,  which  serve  as  a  guide  for  the  inner  and  outer  angles  of  the 

Fjo.  20. 


Formntliiti  uf  pl&iitar  flap  In  LlEfrnnc's  amputation.    (After  Agnew.) 

anterior  flap.  These  are  tlic  apex  of  tlic  internal  cuneiform  bone  and  the 
tuberosity  of  the  metatarsal  bone.  Between  these  a  short  flap  with  its  con- 
vexity downwai"d  is>  made,  the  integument  isdissectctl  back,  and,  witli  strnn;r 
pressure  made  u|>ou  tlie  fiiot,  the  tarso-metatarsal  joints  are  opened.  Thi- 
articulation  of  tlie  second  metatarsal  lH)ue,  being  liighor  up  and  out  of  line 
with  the  others,  requires  a  little  careful  touching  with  tlie  |Hiint  of  llie 
knife,  in  order  to  free  it.  The  joint  being  thus  ojioned,  disarticuiatiini  is 
eomj)leted  by  a  few  light  touches  of  the  knife.  The  plantar  (lap  is  rhen 
formed  by  carrying  the  knife  cloi»e  to  the  bone  downwartl  to  a  point  on  the 
inner  side  which  includes  the  tissues  forming  the  Ijali  of  the  finit,  and  on 
tlie  outer  side  to  a  point  a  little  short  of  tiiis.  Tlie  ol>ject  of  this  oblinnity 
in  the  plantar  flap  is  to  cover  properly  the  end  of  the  stump,  which  i» 
thicker  on  its  inner  than  on  its  outer  side.  A  modification  of  this  opem- 
tion,  calletl,  after  its  dcaigner,  Hey's,  leaves  the  base  of  the  sc(<ond  meta- 
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tarsal  bone  behind,  by  cutting  through  the  shaft  of  the  bone  with  a  saw, 
instead  of  disarticulating  it. 

Chojxift'g  AmpiUnlinn. — In  this  the  astragtdus  and  esdfancum  are  the 
only  bones  of  the  tarsus  pre.-ierved.  The  anterior  flaj)  is  formi'd  by  enter- 
ing the  knife  over  the  tuberosity  of  the  scaphoid  l)one  on  the  inner  side, 
carrying  it  downwanl  across  the  ft)ot,  and  in  an  easy  curve  baoUward  to  tlie 
tuberosity  of  the  fifth  metatarsal  bone.  After  disst^cting  up  this  ilap,  in- 
cluding in  it  skin  and  superficial  fascia,  a  few  light  touches  with  the  point 
of  the  knife,  while  tlie  foot  is  pressitl  forcibly  downward  with  tlie  left  iiand 
of  the  opi-rator,  will  readily  open  tlie  joints  between  the  head  of  tlie  a.strag- 
alus  and  the  scaphoid  and  between  the  calcaneum  and  the  cuboid  btme. 
Placing  the  liladi' of  tlic  knife  iK'tween  the  fr('shly-<lisartieulateil  bones  of  the 
tarsus  and  the  phtutar  tissues,  a  posterior  flap  is  cut  by  a  gentle  sawing  move- 
ment of  the  knife.  This  flap  should  be  longer  on  the  inside  than  on  the 
outside,  and  siiould  extend  down  almost  as  far  as  that  for  Lisfnuie's  ampu- 
tation,— viz.,  to  the  tissues  forming  the  Iwll  of  tiie  foot.  Before  removing 
the  tourniquet,  the  dorsalis  [xxlis  and  several  plantar  branches,  vari-ing 
somewhat  aee<trtling  U)  the  exact  jK)ints  of  incision,  of  the  posterior  tibial 
artor}'  should  be  ligated.  A  drainage  catgut  skein  siiould  be  placed  in  the 
bottom  of  the  wound,  emerging  from  the  inner  and  outer  angles,  and,  if 
suppuration  is  expected,  a  jwrtion  of  it  may  well  be  carried  out  through 
a  centnd  button-hole  pierced  in  the  plantar  flap.  Neat  approximation  is 
effeeteil  by  p(jints  of  catgut  suture  placed  at  intervals  of  about  half  an  inch. 
A  narrow  strip  of  protective  is  made  to  cover  the  length  of  the  wound,  which 
is  afterwards  dresseil  in  the  usual  way,  with  a  free  sprinkling  of  iiKloform, 
about  two  dozen  thickness<^s  of  corrosive-sublimate  gauze,  a  gauze  bandage, 
a  layer  of  antiseptic  cotton,  and  wax-jwper.  The  retaining  bandage  should 
Ik?  carried  u])  as  far  as  the  kaee,  in  order  to  control  and  give  sup[x>rt  to 
the  muscles  of  the  calf 

Amputations  of  the  Ankle-joint. — Sifine's  AmpiUation. — In  this  oper- 
ation the  entire  foot,  along  with  the  external  and  internal  malleoli,  is  removed. 
An  excellent  stump  and  one  which  stands  pressure  admir.ilily  well  results, 
as  the  strong  dense  tissues  of  the  he<:'l  are  ntilizetl  in  making  a  long  p<isterior 
flap.  Entering  the  point  of  the  knife  over  the  external  uialleolus,  a  curved 
incision  is  mrrie<l  a<'n)--s  the  top  of  the  foot  to  a  correspond rng  ]>oint  on  the 
opposite  side, — namely,  not  t()  the  tip  of  the  internal  nialjeoliis,  but  to  a 
point  one-third  nearer  the  heel.  The  angles  of  this  cut  are  etjnnected  by  an 
incision  carried  straight  across  the  sole  of  the  f  >ot,  when  the  os  calcis  is  care- 
fully dissected  out  from  the  tissues  of  the  heel,  to  which  it  will  be  found 
very  firmly  attached.  The  ankle-joint  is  then  openwl  from  befoit-  backward, 
and,  after  disarticulation,  the  lower  extremities  of  the  tibia  at:d  filnda  are 
sawn  oft  at  a  point  which  will  inchide  a  thin  slice  of  the  articular  surface 
of  the  former.  In  doing  this,  care  must  Ix'  taken  not  to  wound  the  poste- 
rior tibial  artcr}-.  The  posterior  flap  should  be  carefully  appliwl  to  the  bones 
of  the  Iqj  during  the  a]i]iroximatiou,  in  order  to  avoid  leaving  a  pocket  in 
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the  stump.  Approximation  is  effected  by  the  intn^duction  of  points  of 
catgut  suture  at  intervals  of  half  au  inch.  The  wound  is  dressed  as  in 
Chopart's  openitiou. 

Plrogofn  Amputation. — In  this  the  posterior  half  of  the  calcanetim  is  i 
retaiuf'd  iu  the  iieel-Hap,  and  is  turned  up  and  appliiil  to  the  bones  of  the 
Ifg.  While  nut  t*o  appli<.-al)le  to  cases  of  disease  of  the  bone  as  Svme's  ojkt- 
ation,  bemuse  there  is  always  the  riak  of  the  caries  attacking  the  retained 
portiou  of  tlie  iieei-bone,  it  ctjrtainly  possesses  tiie  advantage  over  the  iattir  • 
of  giving  a  decidedly  longer  stump.  This,  though  a  matter  of  no  (x>nse- 
queiice  to  the  artificial-limb  manufacturer,  as  the  length  of  the  Synio's 
stump  gives  him  suHieieut  leugtli  for  tiie  application  of  an  artificial  fiK>t, 
is  well  wortli  considering  in  the  interest  of  a  p(X)r  patient.  With  a  Piro- 
goff  stum|)  a  man  can  gut  on,  as  a  rule,  {)erfectly  well  without  an  artificial 
foot ;  indeed,  I  ree-all  one  who,  with  an  onlinarj'  slioe  and  a  little  oakum 
stuHWl  in  the  heel,  walked  with  a  limp  so  slight  that  the  true  natnre  of  his 
dcHcieucv  woukl  hardly  suggest  itself.  But  this  aniputution,  to  give  its 
best  result,  must  Iw  carefully  and  dexterously  jx^rformed. 

Tiic  anterior  fl!i]v  is  formed  iiy  a  sligiiliy  convex  incision  extending  fmm 
tiie  lower  point  of  the  internal  to  tlie  tip  of  the  external  malleolus.  Tiie 
angles  of  this  cut  are  connected  by  an  incision  carried  straight  across  the 
8<iieof  the  foot.  Tiie  ankle-joint  is  opened  and  the  astragalus  disarticulated. 
Next  c<jmes  tlie  division  with  the  wiw  of  ihc  caleaneum  and  (»f  the  articular 
extremities  of  the  tibia  and  fibula,  ujion  the  aix^uracy  of  which  the  useful- 
ness of  the  stump  will  largely  dciK'nd.  Applying  a  butchor's  saw  just  be- 
hind the  articulation  of  the  astragalus  witii  the  os  calcis,  the  latter  is  siwn 
flirough  in  a  direction  downwanl  and  slightly  forward  ;  tlie  saw  is  tliiu 
applied  to  the  anterior  aspect  of  the  tibia,  and  is  carried  through  a  jwint 
just  high  enough  to  inchide  all  of  the  articular  cartilage  along  with  both 
malleoli  in  a  direction  liaekward  and  sliglilly  iijiward.  This  oblique  section 
of  the  OS  calcis  and  of  the  bones  of  the  leg  causes  tlio  turn  the  former  makes 
in  being  ap])lied  to  the  latter  to  bo  slightly  less  than  a  quarter  of  a  cinln. 
In  this  way  the  dense  tissues  of  the  lieel  will  be  to  a  great  extent  retained, 
to  receive  their  accustomed  pressure,  instead  of  the  much  lass  able  stnictnres 
upon  its  posterior  asjiect.  S<jrae  surgeons  prefer  mortising  the  fragnvut  of 
bone  Ijetween  tlic  niiilleoli,  and  .so  much  does  the  size  of  the  os  culcis  vary 
in  relation  to  tlie  width  of  the  stwket  at  tlie  ankle  that  occasionnlly  it  will 
be  found  to  fit  very  nioely.  When  it  is  intended  to  do  this,  mort*  of  the  os 
calcis  must  l>e  sawn  off",  in  order  to  avoid  bony  tension  af\er  approximation. 
Approximation  is  accomplished  by  the  introtluctiou  of  interrupted  i-.iti;iil 
sutures  at  intervals  of  half  an  inch,  after  placing  a  (Htgiit  drain  in  tbo 
bottom  of  the  wound.  The  wound  is  dressetl  as  after  Syme's  nmpiitn- 
tion,  except  that  a  card-board  splint  is  nicely  adapted  to  the  posterior  a*|K'ct 
of  the  limb. 

Amputniion  of  the  Leg. — In  eases  where  the  involvement  of  the  tissue 
from  disease  or  injury  extends  too  high  for  the  jierformaiicc  of  Syme's  am- 
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jjiitatidii,  till-  |Kiiiit  of  t'krtioii  is  uovv  usually  lulmittt.Hl  lo  Ix'  not  liiglicr  tliati 
till' juiR'tiuii  of  the  inicldl<.'  with  the  lower  tliiitl ;  for,  although  at  this;  point 
not  so  nHK'ii  tissue  exists  (or  the  Ibruiation  of  an  aui])le  eusliioii  to  cover 
the  bone,  with  pmix-rly-fornKtl  flajts  tiie  resulting  8ttimp  readily  stands  the 
retraction  cansiii  by  the  s<x'ket  of  the  artificial  limb,  and  the  iiiereaaed 
leverage  gaino<l  is  of  nmiiifest  utility  in  loooniotion.  The  operation  which 
at  this  point  give«  the  best  results  oonsista  of  the  long  anterior  o\al  flap  of 
int«^ument,  reflet-twl  baekwanl  tipou  a  short  niuscukHeutaticons  fla|) ;  the 
latter  fan  well  Ir'  made  by  traiislixion.  Wliere  the  damage  to  the  integu- 
ment preeludes  the  formation  of  a  long  anterior  flap,  antero-iwstcrior  oval 
flaj>s  of  e(]ual  length  eoinjwsed  of  intcgnmeut,  with  a  eircidar  division  of 
the  mus<'li's,  is  an  ojx'ration  which  has  been  ix'ganltxl  favorably  in  this 
txiuntrv,  all>cit  the  cicatrix  occurs  over  the  ends  of  the  bones.  It  must  \te 
admitted  that  Teale's  amputation,  as  applii-d  to  the  leg,  is  rather  prodigal 
of  tissue,  and  particularly  so  to  the  leg  of  a  mnsctilar  subject. 

By  the  long  oval  anterioi'  liii|)  aietliiHl  the  knife  is  entered  a  short  dis- 
tance to  the  outer  side  of  the  spine  of  the  tibia,  and  carriiKl  in  a  direction 
downwaixl  a  distance  c(irrcs|)()nding  to  tbi'  diameter  r>f  the  limb  at  the  start- 
ing-point, when  it  sww'ps  in  an  cjusy  curve  across  the  front  of  the  leg,  and 
upward  an  a^nal  distant^  on  tlie  inner  side.  The  plane  of  this  anterior  flap 
shiiuld  l>c  slightly  inverte<l, — i".*'.,  the  external  angleof  the  woimd  stiotdd  U- 
ou  a  plane  anterior  to  that  of  the  internal  angle, — in  oitler  that  the  spine  td" 
the  tibia  shall  occupy  a  position  in  the  middle  of  the  flap.  Tlie  detachment 
of  this  flap  from  the  deep  faw-ia  is  very  readily  ac'complisliix!  by  a  few  light 
touches  of  the  knife.  Entering  the  latter  at  either  angle  which  is  more 
i-onvenient,  it.s  l)latle  is  jxissed  l>ehind  the  fibula,  brought  out  ou  the  other 
side,  and  curvet!  rather  abru|)tly  liackward,  in  order  to  make  the  short  ptw- 
tcrior  fla]).  A  catling  is  then  cinj)loy('d  to  divide  the  interosseous  tissues, 
and,  everything  \mng  held  well  out  of  the  way  by  means  of  a  thrw-taihtl 
i"etractor,  the  bones  are  sawn  tlirough.  The  .saw  should  first  be  made  to 
engage  it,s«'lf  in  the  tibia,  when  its  line  of  motion  is  altered  so  that  it  will 
cot  through  the  fibula,  ath'r  wbidi  the  siftion  of  the  tibia  is  to  Iw  ct>ni- 
pletcd.  Before  removing  the  tourniquet,  ligatures  should  be  applied  to 
the  anterior  tiliial,  interosseous,  and  iMistcrior  tibial  arteries. 

At  thi.s  (wiut  I  cannot  but  recommend  a  proeetlure  the  advantage  of 
which  has  been  criticised.  It  is  the  sawing  off  of  the  prominent  right 
angle  of  the  spine  of  the  tibia.  It  has  l)een  urged  that  by  8«j  doing  two 
angles  of  bone,  instead  of  one,  arc  made  to  press  upon  the  anterior  fla|>. 
True,  but  very  obtuse  angles  they  are,  and  in  old  subjects  particularly, 
where  every  care  has  been  taken  to  give  the  stump  j>roper  support,  I  have 
otxasionally  Ix-cn  much  annoyed  to  see  this  angle  of  Ixme  finding  its  way 
through  the  skin,  .\tler  approximation  by  interrupted  catgut  sutures  at 
intervals  of  three-qiuirters  of  an  inch  apart,  the  line  of  the  wound  will  be 
found  to  l»e  well  Imck  of  the  cud  of  the  stump. 

Where  the  injury  or  disease  has  invoiv»'<l  the  limb  so  high  up  that  there 
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tension  and  which  will  aflprwards  give  the  jiatient  the  best  use  of  his  limb. 
A  skein  of  catgut,  consisting  of  half  a  dozen  strands,  is  placed  in  the 
bottom  of  the  wound,  emerging  at  its  angles,  for  drainage.  Approximation 
is  effected  by  the  introduction  of  interrupted  sutures  at  intervals  of  about 
half  an  inch.  A  narrow  strip  of  protective  is  j>laced  along  the  line  of  the 
woimd,  iodoform  is  freely  dusted  upon  it,  and  a  pad  consisting  of  about 
twenty-four  layers  of  corrosive-sublimate  gauze  is  appliwl,  covered  with 
a  tiiin  layer  of  corrosivc-sutjlimatc  cotton,  and  closcil  in  oiled  silk.  Tin- 
iiand  and  forearm  air  retained  to  a  palmar  spliut,  which  has  lieen  carefully 
jiadded  so  that  it  shall  give  good  support  without  undue  pressure  at  every 
point  of  contact. 

Amputation  at  the  Wrist-Joint. — Though  amputation  at  the  wrist- 
joint  is  an  operation  which  is  .seldom  performed,  it  may  become  necessarr, 
either  for  disease  involving  the  carpus  but  not  extending  into  the  radio- 
ulnar articulation,  or  for  injury.  The  loss  of  function  conscrjuent  ujxin  the 
diangcs  wliich  (ktut  in  lliis  latter  joint  is  not  sufficient  to  warrant  the  ])er- 
formauce  of  an  amputation  liiglier  up.  For,  although  pronation  and  supina- 
tion may  be  to  .some  extent  intcrfeix-d  with,  tlie  resulting  stump  is  likely  to 
be  more  useful  tfiau  if  all  connection  Ix-tweeu  the  radius  and  idna  is  seveRd. 

Operation. — After  the  application  of  a  tourniquet  to  the  braciiial  arten*, 
a  long  anterior  oval  flap  .should  be  cut,  extending  half-way  into  the  fralro. 
This  may  be  done  by  transfixion,  including  all  the  tissues  down  to  the  bone, 
or  by  carrying  the  incision  from  without  inward.  The  horns  of  the  incision 
correspond  with  points  just  below  the  styloid  process  of  the  radius  on  the 
outer  side,  and  half  an  inch  below  the  styloid  pnx-css  of  the  ulna  on  the  inner 
side.  A  short  posterior  flap  is  tlien  cut  upon  the  dorsum,  the  flexor  ami 
extensor  tendons  are  divided,  and  the  joint  is  laid  oi)en  with  the  |M)int 
of  the  knife,  entering  the  capsular  ligament  while  the  hand  is  firmly  flexed 
by  the  operator.  The  lateral  ligaments  are  then  divided,  and  the  opemtion 
is  completed  by  severing  any  tendons  which  remain  undivided.  Before 
removing  the  tourni<juet  the  larg(»r  vessels,  including  the  radial,  ulnar,  and 
interosseous,  should  l»c  secured.  Then,  removing  the  fonrnit|Uet,  any  small 
arteries  which  bleed  must  be  carefully  ligated.  A  drainage-skein  consist- 
ing of  six  strands  of  catgut  being  placed  in  the  bottom  of  the  woimd,  and 
extending  out  of  the  external  and  internal  angles,  the  flaps  are  appatxi- 
mated  by  interrupted  catgut  sutures  placed  at  intervals  of  half  an  inch 
apart.  A  thin  strip  of  protective  is  placed  over  tlie  line  of  incision,  the 
stump  is  fretJy  dusted  with  iodoform,  and  the  dressing  of  con'osive-sub- 
lim.ite  gauze,  consisting  of  about  twenty-four  tliicknes.ses,  is  neatly  foUifd 
around  it.  A  layer  of  corrosive-sublimate  cotton  outside  of  this,  coverwl 
with  oilwl  silk,  completes  the  dressing,  and  the  forearm  is  placed  njwn  a 
eomtnrtably-i>added  straight  splint. 

Amputation  of  the  Forearm. — The  two  common  methods  of  perform- 
ing this  oiwration  are  either  by  antcro-jiosterior  flaps,  or  by  the  method  of 
Teale,  presently  to  be  described.     In  the  oval  flap  method  two  flajie,  each 
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aorreBpooding  iu  length  with  tlie  diumeter  of  the  limb,  ineltidiiig  the  whole 
integument,  arc  disset-ted  n\\  and  tlie  miisoles  are  divided  b_v  a  cireiilar  in- 
cisitiii  made  by  a  pinglt-  sweep  uf  the  iinife.  A  eatling  is  then  passed  between 
the  radius  and  nhia  at  a  jMiint  on  a  line  with  tlie  circular  incision,  and  all 
the  interosseous  tissues  are  divided.  A  three-tailed  retractor  is  then  em- 
ployed to  hold  back  the  flaps,  and  the  Ixtnes  are  sawn  through  simulta- 
neously. The  radial,  ulnar,  and  interosseous  arteries,  and  ocx-asioualiy  some 
small  muscular  branches,  require  the  ligature. 

Tealf's  Ampufdiioit. — This  amputation  is  the  only  one  which  refpiiifs 
for  its  accurate  performance  that  tiie  lines  of  incision  shall  Ik."  inap|K'd  out 
upon  the  skin  by  au  aniline  pencil.  It  consists  in  the  formation  of  two 
rectangular  flajts,  a  shorter  and  a  longer  one.  The  shorter  flap  invariaijly 
contains  the  l>lo(xl-vesscls.  The  longer  flap  in  length  is  i)ne  half  the  circum- 
ference of  the  limb  at  the  [wint  of  amputation.  The  shorter  flap  is  one-third 
the  length  of  the  longer.  These  flaps  are  made  to  include  all  tlie  tissues 
down  to  the  bone.  The  catling  is  useil  to  divide  the  interosseous  tissues,  a 
retractor  is  introduced  as  in  the  oval  flap  method,  and  the  Iwncs  ait;  divided 
at  the  liase  of  the  flaps.  The  longer  flap  being  refleetwl  upon  itself  and  its 
terminal  extremity  iK'ing  brought  into  apjKisition  with  that  of  the  shorter 
flap,  the  cicatrix  otx-urs  at  a  point  remote  from  the  end  of  tiie  stumj),  and  tlie 
latter  becomes  smooth  and  symmetrical.  To  obtain  this  approximation,  one 
angle  of  the  long  flap  is  stitche<l  with  an  iiitcrrnptcd  suture  to  the  corro- 
8i)onding  angle  of  tlie  short  flap.  The  opposing  angles  arc  treated  similarly. 
Ad  interrupted  suture  is  placed  in  the  miildle,  and  the  sides  arc  bruugbt 
together  in  such  a  way  as  to  nuitc  the  long  flap,  near  its  base,  to  its  reflected 
terminal  extremity.  Internutliate  sutures  are  then  introducetl  at  intervals 
of  about  half  an  inch,  the  drainage  catgut  being  carrietl  through  the  upfKT 
angle  of  the  wound.  Narrow  strips  of  protective  are  placed  over  the  W(»und, 
tlie  line  of  which  is  shaped  like  the  letter  II.  After  dusting  iixloform  freely 
over  the  .sttiiu|i,  a  dressing  of  wirrosive  siiiiliniate  cotton  is  made  to  envelop 
it,  and  oilwl  silk  is  carefully  foldetl  rtmnd  the  entire  dressing.  The  stump 
18  retainetl  to  a  i-arefully-paddwl  sjilint  extcn<lii»g  np  to  the  elbow-joint. 

Amputation  of  the  Elbow-Joint. — Tlmtigh  the  niitiire  of  the  injury 
and  the  condition  of  the  adjacent  soil  jiarts  ol^en  may  necessitate  the  per- 
formanc<»  of  an  irn/giilar  amputation  at  this  articnlation,  the  furriial  ojtera- 
tion  consists  iu  the  formation  of  a  long  anterior  and  a  short  posterior  flap,  as 
follows.  The  operator,  placing  his  thumb  and  index  finger  over  the  internal 
and  external  condyles  of  the  iinmerus,  enters  the  liladc  of  a  long  am])u- 
tating  knife  just  U'low  and  slightly  anterior  to  these  points.  The  knife  is 
then  earriitl  downward,  clost'ly  hngging  the  bones,  a  distance  equal  to  the 
diameter  of  the  fon-arm,  when  it  is  curvcfl  ontwanl  quite  abruptly.  From 
the  angles  of  this  incision,  a  cut  is  made  straight  across  the  back  of  the 
forearm  just  below  tlie  oleci-anon  process.  The  tran.sfixing  incision  frequently 
opens  the  capsular  ligament  of  the  elbow-joint,  when  the  disarticulation  is 
readily  accomplished  l>y  a  few  light  touches  of  the  {wiut  of  the  knife  while 
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the  forearm  is  kept  rigidly  extended.  A  saw  is  then  placed  in  tlie 
sigmoid  cavity  of  the  ulna,  and  the  bone  is  divide*!,  leaving  the  olecrauon 
behind.  This  amputation  leaves  a  very  usiliil 
stump  and  one  to  which  an  artificial  api)liance  may  be 
adaptetl,  though  not  nearly  so  advantageously  as  if 
the  smallest  j«rt  of  the  forearm  is  retaine<l.  Fig.  16 
shows  an  an>j}Utatiou  of  the  forearm  performed  by 
the  writer  at  the  Episcopal  Hospital,  iu  which  verj^^f 
small  jxjrtioiis  of  the  radius  and  idna  were  retained, ^^^ 
but  the  jiatient  had  complete  llcviou  and  exten- 
sion of  the  stump,  and  the  function  of  his  limb 
was  thereby  very  much  better  than  it  would  have 
been  had  the  amputation  Ijeen  performed  at  the 
elbow-joint.  I  have  seen  a  well-digger,  with  this 
most  excellent  substitute  for  a  hand,  lift  a  heavy 
bucket  of  sand  from  the  bottom  of  a  well  with 
great  ease,  handling  the  rope  almost  as  readily  as 
I  have  also  seen  a  man  row  a  l)oat  holding  the 
handle  of  one  oar  in  this  flexure  of  his  elbow ;  and  to  see  a  man  holding 
one  rein  with  this  stump  iu  driving  is  a  matter  of  common  observation. 

Amputations  of  the  Arm. — .\inputations  of  the  arm  from  the  elbow 
to  the  shoulder  aiv  perluiuttHl  liy  lh<!  oval  Hap  metln.Kl  with  circular  division 
of  the  muscles,  by  oval  flaps  made  by  transfixion,  or  by  the  rectangular  flaps 
of  Teale  as  hitherto  dcstTilx'd. 

Oval  Flop  Method  with  Virciilnr  Difision  of  Ihe  Muscles. — Entering  the 
knife  at  the  outer  asjK-et  of  the  arm,  an  incision,  which  is  nuule  to  inchule 
the  skin  and  the  suiterfieial  fascia,  is  carried  down  in  a  curvilinear  dirct^iiun 
a  distaiK*  e<iual  to  two-tliirds  the  diameter  of  the  limb,  whence  it  ascends 
the  inner  a.spwt  of  the  arm  to  a  position  opposite  to  the  startiug-jioint.  .\ 
similar  cut  is  made  at  the  back,  aud  the  anterior  and  posterior  integumentary 
flajw  are  rapidly  dissected  up  with  light  touches  of  the  point  of  the  knife. 
Held  back  by  an  assi.stant,  these  flaps  arc  kept  well  out  of  the  way,  while 
tiie  knife  is  made  by  a  single  circular  sweep  to  divide  all  the  musclcii  dowu 
to  the  Ijone.  A  two-tailed  retractor  is  then  plat-etl  in  jiosition,  anil  the 
humerus  is  sawn  through  at  a  jxjint  a  little  higher  up  than  the  level  of  the 
circular  division  of  the  muscles.  The  brachial  artery  first  requires  llio 
ligature,  and  the  ligation  of  the  smaller  muscular  branches,  according  to  the 
point  at  which  the  amputation  is  (Mrformed,  completes  the  o|)eration. 

OprrtUion  hy  TraiiKJuion. — The  knife  is  cnterwl  at  the  inner  (right)  of 
outer  (lef\)  fu«i)ec4  of  the  arm,  jienetrating  directly  to  the  bone;  its  point, 
on  reaching  the  latter,  is  made  tit  hug  the  humerus  closely,  the  tissues  Wing 
giusiKtl  meanwhile  and  carried  forwartl  by  the  lefl  hand  of  the  operatcir, 
and  it  is  thrust  through  a  jwint  on  the  opjxisite  side  corresponding  to  that 
of  entrance.  By  a  sawing  motion  the  blade  is  then  carried  downward  and 
gradually  curved  towards  tlie  surface  to  form  a  Hap  two-thirds  the  diameter 
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of  the  limb.  A  posterior  flap  of  like  form  and  size  is  made  iu  a  similar 
uiunner  Wy  re-eutering  the  kuife  at  the  angle  of  tlie  wound  and  tarrying  it 
Ix'liind  the  humerus.  Before  removing  the  toiiniitiuet  a  ligature  should  l>e 
applied  to  the  brachial  arteiy.  As  this  vessel  ocrusionally  divides  high  up 
into  two  ti'unks,  it  is  a  pro|H?r  i)reeaution  to  be  prepared  to  find  two  arteries 
in  tiie  arm,  and  not  to  omit  ligatiug  one  of  them,  on  the  supposition  that 
it  is  a  vein. 

Operation  of  Teale. — The  rules  for  the  formation  of  the  flaps  in  this 
operation,  as  just  laid  down  for  aini)Utatiun  of  tiie  lorcarm,  are  esirriwl  uut 
in  a  similar  uianuer  on  the  arm.  In  order  that  the  shorter  flap  shall  con- 
tain the  prineijwl  blood-vessel,  it  is  made  u]K)u  the  inner  side.  After 
the  ligation  of  all  vessels  whieli  blcHxl,  and  the  control  of  any  general  oozing 
which  Continues,  the  flaps  are  ready  for  appmximation.  This  is  accom- 
plished, after  tlie  intnxlaction  of  a  skein  consisting  of  about  one  dozen 
Btrands  of  rather  Jieavy  ratgut  for  drainage,  by  inserting  interruptetl  catgut 
sutures  at  intervals  of  al)out  throc-tjuarters  of  an  inch.  The  line  of  tiie 
wouial  is  then  eovei-ctl  throiigliuut  its  length  with  a  half-incli  strip  of  pro- 
tective, iodoform  is  freely  dustt-d  over  the  stump,  and  corrosive-sublimate 
gauze  consisting  of  about  tlm«  dozen  thicknesses  is  applietl.  Outside  of 
this  a  generous  layer  of  corrosive-sublimate  cotton  is  neatly  rctaiue«l  by 
a  piec«  of  oiIkI  silk  or  two  sheets  of  wax-paper,  and  a  roller  bandage 
compli'ti>s  the  dressing. 

Amputationfl  at  the  Shoulder-Joint. — ^Vniputation  at  ttie  shoulder- 
joint  in  children,  as  in  adults,  may  be  practised  by  the  methods  of  Larrcy, 
Sj)eupe,  Du])uytreu,  or  Lisfranc,  or,  ])articularly  when  done  f(»r  injury,  by  a 
modiiication  of  either  of  these.  The  mcthotl  uf  Larrcy,  when  pnicticable, 
is  usually  to  be  preferred. 

Larrcy's  Operation. — Entering  the  point  of  tiic  knife  just  beneath  the 
aerominii  ]>nKt'ss  of  the  scapula,  an  incision  reaching  to  the  bone  is  carried 
straight  duwiiward  a  distance  corr<'S[>(»nding  to  the  diameter  of  the  arm. 
Curving  off  from  this  jKjint  forward  and  backward,  two  other  cuts  are  made, 
appntaching  eatrli  other  on  the  inner  side,  but  botii  falling  short  of  the 
bi'a(;hial  artcr}'.  The  hcjid  of  the  ijonc,  covered  by  its  r-jipsular  ligjuncut,  is 
then  brought  clearly  into  view  by  dissecting  uj)  tliesc  oval  flaps  in  front  and 
behind.  Pressing  the  arm  firmly  to  the  side  of  tiie  brnly,  tlio  iiip-^ular  liga- 
ment is  put  upon  tlie  stretch,  and  is  readily  divided  by  the  point  of  the 
kuife.  By  forcible  rotation  of  the  aiin  inward  the  tendons  of  the  snpra- 
spinatus,  infni-spinatus,  and  teres  minor  are  put  upon  the  stretch,  and  are 
divtdwl.  By  rotation  outward  the  tendons  of  the  bicj-ps  and  of  the  suli- 
scupularis  are  in  like  manner  made  tense,  and  diviilwl,  wiien  the  htiul  of  tiie 
bone  slips  easily  out  of  its  s<K'ket.  A  long  knife  is  then  placet!  in  |K>sition, 
blade  downward,  bcliind  the  humerus,  prej>aratorv  to  dividing  flie  remain- 
ing tissues.  An  assistant  now  grasjis  with  his  thumbs  mid  fingers  the  uncut 
portion  of  the  flap  containing  the  blotxl-vcsstds.  The  knife  is  carried 
downward,  cloaely  hugging  the  bone,  until  it  reaches  the  curved  incisions 


'tXM  AJc?rTAja'9n. 


«9tavweia«r/M  &(<(:.  cuMifr  ^  TnnwfT'"tiii-     Lt  at  iMjtf 
mr  £11^.  fMWMCse  ^f  a>»^  «cx  asuz 

\0Sm»*!t,  vut  xp'^iaata  waqfx  vsA  t3f>^  aaaoKr  jafiijii»-  iy£j»;«p?  jM.«i»c»rf 

di»t'  I'AiK  'if  tio»  flspL.  xfier  is  e  <ike«r««l  cci.  ^«-  fanrcxl  jiim  s  fcaJ. 
Mil  aW/  tfaft  fioTjnJ  r<ni.  Waii  tiK  Hab  <lpraKd.  a  j:«ceeBn3r  BaifB- 
iMKManr  flkf*  i»  inrmfA,  wiattb  1&  xada  -.at^suier  ^rter  oibb  t^  ambme. 
Widi  a  iMkse  kniiiir  a  dieolar  dhri^.-Q  <:>f  na>^  ■uai-iia  k  mmit  ia  frna  W  ife 
/MX.  TIm;  capmlar  Mfoannt  k  dirvkd  aaioiccK.  bfcas  pot  ^oa  tfe 
Krvfii  l^iv  (t/p*A  tixunKaoD  r/ftkfe  duzlt.  viKu  tbt  KeasKsc^aK  teree  bcnaci 
«XfM!«l  Ui  %'i««r  and  is  naXhr  sevfred  fay  the  poem  o*  die-  kazfe. 

Br  tntvAx'wm  an^MtatvHD  ai  tbc-  iupjoim  can  t«  diicK-  vixii  gmt 
nffiditr,  T}j«>  pr^int  of  a  Khi^  ampntatinis  knife  k  cuBErcd  midvaT  Lttawa 
dwf  anteiv^r  fwp^rwr  efioffos  yrr^xsh  of  the  nhim  and  tike  great  tivAaxta 
</f  t\^.  ftiomr,  and  is  carried  in  frrfOt  of  the  jotm  in  ^odi  a  direoioa  that  it 
4iall  ittViT^  ap'/D  the  innrET  as|j<e«t  of  the  thigh  a  dion  dt^cance  beknr  die 
IXfrirv^jm.  An  ant«rif^  flap  equal  in  length  to  the  diameter  c^  the  thii^  e 
t)i«n  fonmd,  and  the  head  of  the  femar  is  disuticnlated.  This  is  usoIIt 
^^nU:kly  ar^rjr/mpliisbed,  as  the  fit«t  entrance  of  the  knife  is  ^k  to  shivr 
thr'/Mgh  t\t*i  ant*rrior  portion  of  the  capsolar  ligament.  After  the  head  of 
th<;  UrM:  h  frt^A  frtan  ite  atta^/hments,  the  kniie  is  placed  behind  it  and 
rna^k  t/i  i'onu  a  j»osterior  flap  afjout  one-half  the  length  of  the  anterior. 
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Fio.  17. 


Slump  fiiHowing    amputntinti    nf    the 
unn  along  wltb  paru  of  the  (cupula  uiil 

cliivkle. 


the  ligaments  at  this  joint,  it  is  in  like  manner  dissected  away  from  the 
tissues  snrroiiiidiug  it. 

Portions  of  this  operation  are  not  iufVe<|aentlv'  rcHjuinxl  arter  injnrj',  in 
order  to  secure  projwr  approximation  of  the  flaps  when  the  lesion  has 
extended  too  far  to  render  a  shoulder-joint 
an)piUatinn  {wssible.  Fig.  17  repri-scnts 
tlie  result  of  one  of  these  partial  ni)per- 
extremity  amputations.  Altliough  the  t^iib- 
jcet  was  an  adult,  not  a  uiiuor,  it  SiTves 
equally  well  for  the  purposes  of  demon- 
stration. Tlie  patient  was  o|)erat«l  upon 
by  the  writer  at  the  E])iscopal  Hiis])itul. 
Ilis  f-hoidder  Imd  Ix-eii  ciiught  in  eog-wheels, 
and  the  destruction  of  the  integument  had 
cxtende<l  so  far  iiiwanl  tliat,  in  order  to 
make  flajjs  whieli  would  sutheiently  cover 
the  gap,  it  was  found  nec^sary  to  remove 
the  acroniiun  pnx^ss  ah^ng  with  part  of  the 
spine  of  the  seapnla  and  the  outer  half  of 
tlie  clavicle.  The  jwtient  made  a  gooil  rcc'ovcry,  with  a  comfortable  stump, 
the  peculiar  form  of  which  is  well  shown  in  the  tlrawiug. 

AMPUTATIONS  OP  THE   L<nVER   EXTREMITY. 

Amputations  of  the  Tobb. — What  has  been  .sai<l  of  amputations  of  the 

fingers  is  generally  apjtlicable  to  ain])u- 
tafious  of  tiic  toes.  In  amputations  of 
the  tatter,  as  in  amputations  of  the  foot, 
it  i.s  very  desirable  to  avoid,  wlien  pos- 
silile,  the  placing  of  a  cicatrix  anywhere 
\\\wn  the  plantar  surface.  Long  anterior 
fl:i])s,  therefore,  arc  to  i>e  made  wliencver 
praclii-ai)ie.  As  in  tlie  liaud,  irregular 
oj>crations,  iuchiding  removal  of  the  de- 
stroyed tissues,  independently  of  articu- 
lations, arc  ]iroiicr.  Fig.  18  represents 
the  I'esult  I'ollowing  the  removal  by  the 
writer  of  the  second  and  third  toes,  along 
with  their  nietntar.snl  bones.  Fig.  19 
represents  a  foot  after  the  removal  of 
the  second  toe  and  its  metatarsal  lumc 

Two  important  facts  must  be  borne 
in  mind  iu  determining  the  propriety 
and  eliaracter  of  these  irregular  opera- 
tions aljont  the  foot.  One  is  the  important  j)art  which  the  inner  side  of  the 
fotit  plavs  in  locomotion,     A  jraticnt  iu  wiiom  the  bull  of  the  foot  and  the 
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Fio.  IB. 


Foot  aR«r  rcmoTal 
of  the  K-cond  and 
thlnl  metarwl  bones 
and  iheir  toes. 


Foot  nner  removal 
of  the  Kcond  mcta- 
tanal  bone  and  lis 
loe. 
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tarsal  Ixmc  behind,  by  cutting  through  the  shaft  of  the  bone  witli  a  saw, 
instead  of  disartictilatiiifj  it. 

Choport's  Amjjulalion. — In  this  the  astragalus  and  c-alc-aneuni  are  the 
only  bones  of  the  tarsus  preserviid.  The  anterior  flaj)  is  forniwl  bv  enter- 
ing the  knife  over  the  tuberosity  of  the  .scaphoid  bone  on  the  iiuier  side, 
carrying  it  downwanl  acn)ss  the  f(«>t,  and  in  an  easy  curve  baekwanl  to  the 
tuixTostty  of  the  filth  inutatarsal  bone.  After  dis3<.'Cting  nj>  thi.s  Hap,  in- 
chiding  in  it  skin  and  superficial  fascia,  a  few  light  touches  with  the  jwint 
of  tlip  knife,  while  the  fimt  is  prcsised  forcibly  downwanl  with  the  loft  hand 
of  the  operator,  will  readily  ojK-n  the  joints  between  tlie  head  of  the  astrag- 
alus and  the  scaphoid  and  between  the  caleaneum  and  the  cuboid  bone. 
Placing  the  blude  ufthe  knife  iM'twccn  the  frcshly-<lis;irtii'nlated  Iwnesof  the 
tarsus  and  the  plautar  tissues,  a  posterior  flap  is  cut  by  a  gentle  sawing  move- 
ment of  the  knife.  This  flap  should  be  longer  on  the  inside  than  on  the 
outside,  and  should  extend  down  almost  as  far  as  that  for  Lisfranc's  ampu- 
tation,— viz.,  to  the  tissues  forming  the  ball  of  the  foot.  Before  removing 
the  tourniquet,  the  dorsalis  jK-dis  and  .several  plantar  branches,  varying 
8<}mewhat  according  to  the  exact  points  of  incision,  of  the  po.stcrior  tibial 
artery  .should  be  ligated.  A  drainage  c-atgut  skein  should  be  placed  in  the 
Ixjttom  of  the  woimd,  emerging  from  the  inner  and  outer  angles,  and,  if 
suppuration  is  expected,  a  portion  of  it  may  well  be  carried  out  through 
a  central  button-hole  pierced  in  (he  jtlantar  flap.  Neat  npproxiuuition  is 
eflk'te<l  by  points  of  catgut  suture  pluc<il  nt  intervals  of  alxtut  half  an  inch. 
A  narrow  strip  of  pnjtective  is  made  to  cover  the  length  of  the  wound,  which 
is  afterwanls  dress'*!  in  the  usual  way,  with  a  fre<'  sprinkling  of  iodoform, 
about  two  dijzcn  tliiekiicsses  of  cori'osive-subliniate  gauze,  a  gauze  bandage, 
a  layer  of  antisc])tic  cotton,  and  wax-jiajwr.  The  retaining  Imndage  should 
l)e  cjtrrie*!  up  as  far  as  the  knee,  in  order  to  control  and  give  supjiort  to 
the  muscles  of  the  calf 

Amputations  of  the  Ankle-joint. — Syme'e  AmpxUalum. — In  this  oper- 
ation the  entire  foot,  along  with  the  external  and  internal  malk><)li,  is  removed. 
An  exwllcnt  stump  ami  one  which  stands  pix'ssiu'c  adniimbly  well  rcsidts, 
as  the  strong  dense  tissues  of  the  iiecl  are  utilizwl  in  making  a  long  posterior 
flap.  Entering  the  point  of  the  knife  over  the  external  nmlleolus,  a  cur\'ed 
incision  is  carried  across  the  top  of  the  foot  to  a  corresponding  ixiint  on  the 
opiM)site  side, — namely,  not  to  the  ti|i  of  the  internal  malleolus,  but  to  a 
point  one-third  nearer  the  heel.  The  angles  of  this  cut  are  connected  by  an 
incision  carried  straight  across  the  sole  of  the  foot,  when  the  os  ealeis  is  care- 
fully dissected  out  from  the  tissues  of  the  heel,  to  which  it  will  be  found 
very  firmly  attached.  The  ankle-joint  is  then  opened  from  Ijefoi*  Ijaekward, 
and,  after  disartii'ul.-ition,  the  lower  extremities  of  the  tibia  arid  fihula  are 
sawn  off  at  a  jwint  which  will  include  a  thin  slice  of  the  articular  surface 
of  the  former.  In  doing  this,  care  must  l>e  taken  not  to  wound  the  poste- 
rior tibial  artery.  The  posterior  flap  shoukl  be  carefully  ap])lie<l  to  the  bones 
of  the  leg  during  the  approximation,  in  order  to  avoid  leaving  a  pocket  in 
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140.                                                    1 

in  the  new-born,  789. 

of  uterus,  717. 

Caeal  calculi,  288. 

Cane-sugar,  efleot  of  panorastio 

ulcers  of  intcetin^  83.              ^J 

disease  from  oonstipation. 

juice  on,  370. 

nrcthritis,  706.                           ^^1 

190. 

CanniffoD  radius-fracture,  1078. 

vulvo-vagiuitis,  718.                 ^^^| 

inflaiiiuiution,  283. 

Caput  obstipum.  979. 

Cat-bite,  »58.                                    ^1 

stunes,  US. 

Carbolic  arid  in  dyspepsia,  20. 

Cathartics'  for  simple  diarrhira,              1 

Cnwum,  abnormality  of,  318. 

poisoning,  837,  860. 

lOH. 

anatomy  of,  28fi. 

Carcinoma,  ilvrmoid,  801. 

Cells  of    blood,   estimation   oC 

l^lculus,    biliary,    leading     to 

of  liver,  457. 

760. 

panoreatio     obstruction. 

of  pancreas,  396. 

Cementing  matter  in  ealcnlas. 

.187. 

of  stomach,  64.     Stt  Oaa- 

598. 

eaeal,  288. 

tric  Cancer. 

Centipede-sting,  858. 

pancreatic,  383. 

of  vagina,  725. 

Cephalobsematomata  a  eaow  of 
anvmis,  774. 

I                    forming  cyst,  387. 

Cardcn'i       thigh -amputation, 

^^^^L             lending    to    liTer-dis- 

1331. 

Cercomonas      in      the     blood. 

^^^P                ease,  387. 

Cardiac  symptoms  in    dyspep- 

810. 

^^^^*^             removal  of,  396. 

sia,  10. 

^1               preputial,  832. 

Cardialgia,  25. 

sis.  10117. 

■              prosUlio,  831. 

Care  nee<led  in  examining  for 

Cervicol  caries,  1028. 

H               renal,  672. 

injuries,  840. 

vertebne  imperfect,  989. 

H              urethral,  6.H2. 

of  feeding-bottl*,  105. 

Chairs    for     spinal     curvature.                1 

H               vesical,  ."lOe. 

Carles,  cervical,  1028. 

1015. 

^M                      artcr-offeots  of,  618. 

dorsal,  1031. 

Change  of  air  In  chronie  diar- 

^^^               age  In,  598. 

lumbar,  1033. 

rbcca,  MO, 

^^^^L             anieslbesia  in   sound- 

necnitioo,  1022. 

for  diarrboBos,  1  IS. 

^^^^H 

sicca,  11122. 

Changes,     post-mortem     iates- 

tinal,  78.                                  ^J 

^^^^^           anatomy  of,  600. 

with  torticollis,  986. 

^^V             cement 

Carpal  bones,  1082. 

in    the  skeleton,  influenc*      ^^M 

^^^H             oomplioations  of,  A14. 

fractures  <if,  1082. 

of,  in  amputations,  1311.      ^^H 

^^^^I              congenital,  690. 

Caq)us,  amputations  of,  1318. 

Chapelain-Durucber  on  detach-               ^ 

^^^H            cutting  for. 

Carrion-odur    in    liver-disease. 

ment  of  upper  epiphysis  of              J 

^^^^B            diagnosis  of,  6Ui. 

44.3. 

huuierus.  Iil83.                                ^^m 

^^^^B             facial    expression 

Cartilage,  separation  of,  in  nose, 

Chapin,  Dr.    II.    D.,   on    tanr-      ^H 

^^^1 

1054. 

tional  diseases  of  liver,  etc.,       ^^M 

^^^^^            failure    to    enter     the 

Cartilaginous  ankylosis,  1286. 

408.                                                 ^ 

^^^^m                bittdder          cutting 

Casoara  sagruda   for  constipa- 

Chart (I.)  of  ea«««  of  diarrhcra              J 

^^^1 

tion,  2118. 

OS  eompareil    with  t«s-      ^^m 

^^^^B                           to     find     the 

Casein,  deficieney  in,  a  cans*  of 

p«nturc,  facing  88.              ^^H 
(II.)  of  eases  of  diarrbtaat     ^H 

^^^H 

fniolore,  1048. 

^^^^B              frequency  of,  696. 

digrsliiin  of,  181. 

diseases  ibowiDg  mortal- 

^^^^B           heraorrhngo  in  cutting 

in  stools,  99. 

ity  under   Ave  yt«n  of 

^^H 

Custur  oil  in  dysenterie  entero- 

age, facing  68. 

^^H             heredity        598. 

colitis,  }\(\. 

(III.)  ih"Win;t  relation  b»- 

^^^B              lateral    lithotomy    for. 

Casts,  intestinal,  18.'l. 

tween    temperatur*    sad 

^^^1 

Catarrh,    acute    dcequamativei 

mortality    in    diarthirsl 

^^^H            median  lithotomy  for, 

711,  80. 

disease*  in  Berlin,  Cuing             , 

^^H 

of  the  intestines,  80. 

It 

1 

^^H 

IXDEX   TO   VOLUME   in. 

^^ 

Chart    (IV.)   Khowing    rolittion 

Cholera  infaotum,  pmphylaxia 

Clark,  Sir  Andrew,  on  chluroaia,           ^^^^| 

b«twwn  tempcretore  and 

against,  131. 

^^H 

mortality    io    diarrbceal 

prostration      in,     127, 

on  (^boulder  fracture,  10*14.                      ^U 

diMa«s*     in     Baltimore, 

133. 

t^larke  on  fracture  of  huraeruf,                     ^| 

facing  S8. 

aclerema        following, 

^1 

Chemical  changr*  in  the  blood. 

12U. 

Claaaea    of    bone    tuberoutoaia,                  ^H 

764. 

•tlmalant*  in,  133. 

H 

Obeuiiftry    oT   inrantile   ttoob. 

atoola  io,  127. 

Clavicle,  fracture  of.  105U.                           ^H 

»«,  97. 

symptoma  of,  137. 

both    bonea    invnlvol,                  ^H 

Cbest-diMMee   and    the    liver, 

temperature    in,    128, 
133. 

^^^M 

42». 

death                                         ^^^H 

Children,  inlei^tinul  bacteria  of. 

treatment  of,  131. 

during  birth,  I06V.                ^^^^H 

170. 

vomitinf^  in,  137,  133. 

•     from  convulsion,  IV.S9.         ^^^^H 

Children'^    lioipiul    in    Baile, 

Chondroma  of  the  tMtlcle,  61l«. 

incomplete,  1059.                    ^^^^f 

»l«tl>(ie«     of      frao- 

Chnpart'a  larao-metataraal   ain- 

inlra-uterinc,  105V.                  ^^^H 

ttires,  11)41). 

pntationa,  1327. 

non-union  in,  1061),                       ^^| 

uf    Philadelphia,    tla- 

Chorea  from  phimoeia,  t3V. 

Sayre'a     method     for,                   ^^| 

tiatice  of  fVaetaret. 

in  chlorosis,  781, 

1(161.                                               ^M 

I04«. 

Chromo-cytometcr,  762. 

treatment  of,  1061.                        ^B 

joinU   imperilled    by    vio- 

Chronic  Bright'a  diaeoae,  ibi. 

union  after,  1060.                  ^^^^H 

lenee.  I2.">2. 

catarrhal  inflammation  fol- 

^^^H 

Chloral  in  children,  l'^. 

lowing  acute  dia«Me  of 

acromial,  1103.                      ^^^^^| 

Chloral-poisoning.  8A1. 

inteatine,  VI. 

both     enda    ioToWad,                 ^| 

Chioranivmia,  777. 

diarrhma,  149.     Sn  Diar 

1 10».                                            ■ 

Chlorate  of  potuiium  a  eaiue 

rhoa.  Chronic. 

congenital,  1102.                             ^M 

of  aoamia,  772. 

diacaaaa  leading  to  gaitrio 

aternu),  IIUl.                                      ■ 

OhloroanBDiiii,  777. 

catarrh,  3f>. 

Cleanlineaa     of     the     feeding-                   ^M 

Chloroform,  014. 

hyporplaaia  of  the  lympb- 

iKittle,  11)5.                                             ^M 

early  hiilory  of,  014. 

noditlea,  91. 

of  the  ftursc,  105.                                      ^| 

Ohloroti«.  777. 

infeotioua     Infinuiinationa, 

of  the  iicni<,  ti41.                                     ^H 
Oeansin;;  of  wounds,  842.                              ^H 

anatomical      fektuna     of, 

1258. 

7X0. 

gonorrheal.  126.'!. 

Clonic  wry-nt-ck,  984.                                     ^t 

a  primary  annmia,  THI. 

gouty,  1263. 

Clothing  in  caaea  of  diarrhoea,                   ^H 

blood  in,  77V. 

metastatic,  1264. 

H 

eautri  of,  777. 

of  jointa.  12<VI. 

in  dyapepala,  15,  17.                             ^H 

complication!  of,  781. 

oateo-cnyelitie,  1362. 

in  gaatrio  catarrh,  34.                           ^H 

conatipation  a  caaae  of,  IDS. 

pyaciiiic,  12114. 

Club-foot,  955.                                         ^^H 

dellnilion  of,  777. 

rheumatic,  1263. 

anatomy  of,  U58.                             ^^^^H 

diagnoeif  of,  783. 

syiihilitic,  I2«3. 

causation  of,  V55.                            ^^^^^| 

due  t«i  oon!>tipatioo,  lUfl. 

tuberculous,  1258. 

deSnition  of,  955.                                 ■ 

etiology  of,  777. 

inflaniuiation   of  intestine. 

diagnosis  of,  963. 

names  of,  777. 

Srf  Infltimmntion. 

etiology  of,  956. 

pathology  of,  780. 

muco-oolitia,        163.        .Vac 

flat-foot      a     variety     of, 

prognosi.*  in,  782. 

MembranuMs  Eiiteritia. 

061. 

mbra,  778,  780. 

Chyliftoiition,     tlefecta     nf,     lu 

acquired,  961. 
non-deforming,  963. 

aUte  of  the  blood  in,  779. 

causing  conitipution,  IV7. 

aymploma  of,  778. 

Chylurln,  329. 

osteotomy  for,  129T. 

aynonymes  of,  777. 

treatment  of,  52V. 

lies  cavus,  9tl2. 

treatment  of,  782. 

Chymifii'Btion,    defecta    of,    ai 

prognoaia,  961. 

Oholnmia,  7&il. 

causing  constipation,  1»7. 

aynonrines,  955. 

Cholera  infaotum,      108,      1311. 

Cicatrices    a    oaune    of    spinal 

Ulipea.  955. 

.V'r,  alao,  Diarrhcva, 

curvnturc,  KlOi. 

calcaneus,  960. 

AtMite  Myotic. 

Cicatrisation,  873. 

equino-varos,  968. 

bacteria  in,  IMO. 

Circulation,  eCTcctf  of  somitipa- 

equinus,  960. 

hatha  in,  I.S2. 

tion  on,  199, 

varoa,  955. 

cauaea  of,  12B. 

foetal,  403,  404. 

Sayre'a  metbo<l  in,  964. 

oomplirnliona  of,  133. 

unconaciouaneaa      due     to, 

treatment  of,  964. 

diaK"'"''  of,  1.10. 

851. 

Cub-hand,  93ff. 

diacriminnted         from 

Circumcision  and  oaloulo*,  &V9, 

Clyamata  eanaing  perityphlltia. 

acute  ilrapcptic  di- 
arrho-a,'ll'2,  130. 

632. 

389. 

for    nreputial    ttone,    &9V, 

Clyeter.     ^le  Enomata. 

diforiminatcd         from 

Coata  of  intaatine,  76.                           ^h 

gantroentcritia,  irtO. 

in  phimosis,  043, 

Cocaine  for  tenesmus,  149.                    ^^^^| 

etiology  of,  126. 

operation,  643. 

Coccyx,  exoiaion  of,  in  imper-          ^^^^M 

hygienic  treatment  of, 

Clronmacribcd  peritonitia,  274. 

forale  anua,  327.                                 ^^^^H 

133. 

Circumstance*  acting  to  develop 

Cochin-China  dlarrboaa,  773.               ^^^^^ 

hyperpyretia  nf,  132. 

tubercle  in  bone,  1141. 

Co<l-livcr  oil  in  anmmia,  777.              ^^^^H 

hypodermic      medica- 

Cirrhoso du  foio,  489. 

chloroals,                                      ^^^^H 

tion  in,  132. 

Cirrhosis  of  the  liver,  488. 

in  conatipation,  207.                      ^^^H 

ice  in,  133. 

malarial,  501. 

in  dyapepeia,  15,  21.                       ^^^^| 

kidneya  in,  129. 

of   stomach    distingaiahed 

leukamia.  796.                             ^^^H 

nerroua  armptoina  in. 

from  pyloric  atenoaia,  40. 

Cold   aa   a   eaoae  of  diurrhom,             ^^^B 

128. 

City   children    with    diarrhoeal 

■ 

nourishment  in,  133. 

disease,  101. 

aa  a  canae  of  gastric  catarrh,             ^^^H 

Mpiuiii  in,  1*12. 

Clark,   Sir   .An'licw,  his   views 

^^H 

patbolofcy  of,  130. 

on     membranous      enteritis. 

bathing  in  ehloroaia,  783.             ^^^H 

prognoaia  in,  131. 

167. 

eOaota  of,                                         ^^^H 

■      1342                ^^^ 

INDEX   TO  VOLUME  HI. 

^^H 

^M       Coldf  due  to  gaitris  diiordar. 

Confuaion  in  the  namea  of  oon- 

Constipation,  food   •*  eaiuing,            ' 

■ 

dylea,  lilTO. 

206. 

^M        Colic,     hepatic,      how    diatin- 

Congenital  ubnormalitica  of  the 

in  treatment  of,  305. 

^M                   guished  from  giutralgin, 

extrciuitieK.  929. 

food*  causing,  194. 

■ 

of  the  large  inteatine. 

frequency  of,  193. 

^M                reDitl,  o74. 

317. 

from    mechanical    obatmo- 

H        Colitt!,  134.     See  Entero-Coli- 

of  the  amall  inteatine, 

lion,  108. 

^B                   tia,  Acute. 

315. 

glycerin  for,  306. 

^H                meuibrauoua,       163.       Srr 

aaymmetry  in  epinal  curva- 

habitual, 196, 198,201,203. 

^H                   MeuibniDciua  Enteritis. 

ture.  1003. 

headache*  from,  202,  206. 

^m        Colla[iae  after  wound,  A68. 

calculi,  597. 

hiatory  of,  191. 

H                in  17011681  vomiting,  23,  34. 

club-hund,  037. 

in  children,  Ita    pecaliari- 

H         Colle^'a  fracture,  IU8(I.      . 

clob-foiit.      See  Club-Foot. 

tiea,  192. 

^H         Collinc'i' <ifloucla^t.  1276. 

euntrntitiun  of  digila,  943. 

in  dyapepaia,  7,  21. 

H         Collodion,  S4:i. 

de6ciency    in    extremitiea. 

in  gaatric  dilatation,  46. 

■         Colloid!'  in  cslculua,  598. 

933. 

in  peritonitis,  270,  271.            ^^M 

^M         Collum  diatorlum,  V'9. 

hypertrophy  of  extremitiea, 

infantile,  defined,  193.             ^^H 

H        Colon,  dilatation  of,  48. 

930. 

jaundice  from.  200.                  ^^^M 

^M                dialeoded    from    conatipn- 

luxation  of  the  knee,  1133. 

literature  of,  191.                      ^^H 

K                     lion,  196,  201,206. 

tnalformationa,  321. 

loaasage  for,  207.                       ^B 

^H               fonnntion  of  c>*sta  in,  9S. 

of  rectum,  321. 

medication  in,  206. 

^H               in  ncute  croupoua  iolUm- 

aupemumerary  digita,  938. 

nervous    aymptoma     from. 

^H                    iDftti<»n,  88. 

limbs,  938. 

109. 

^B                irrig&tiun  of,  119. 

torticollis,  979. 

non-iuedioinal     core    for. 

^V               mobility  of,  318. 

union  of  digits,  941. 
Congestion  of  the  brain.      St* 

205. 

^m                rudimentary,  318. 

nursling*  with,  200,  301, 

^1         Colonic    dyF)>c|>sia,     163,      Set 

Brain. 

palboliigy  of,  198. 

^M            Mfiiibiunnua  Rnteritia. 

of  the  liver,  430. 

physiological     aapeet*     of, 

■         Color  of  fstonlf,  V7. 

Confciousnifs,  loss  of,  S51. 

192. 

^m         Colotomy,  3J7. 

Conservation  of  heat  during  aur- 

prognosis  of,  302.                     ^_ 

H                annxthfaia  in,  360,  3S8. 

gical  ojieratiiins,  260,  319. 

anppoaitorie*  for,  204.              ^^H 

^B                 artidoial  anus  after,  369. 

Conaervntism    in    jnint-indam- 

aymptoms  of,  200.                   ^^H 

^K                aaepvii  in.  368. 

mattons,  1260. 

treatment  of,  203.                             ■ 

^H                finding  the  bowel  in,  360. 

Constipation,  HbilomiDnl  diaten- 

Constitutional  disturbaneea  d*-            1 

^H                for  itnpcrliirule  anua,  329. 

tion  with,  106,  201. 

pending  on  pyicmia,            1 

^H               indicBtiuna        demanding, 

acute  and  chronic  anaemia 

010.                                        ■ 

H 

with,  101,  207. 

ctn  sapnemia,  008.              ^^J 

^H                inguinal.  360,  362. 

anatomical     ooDsiderationa 

on  aeptici^ermspreaat     ^^fl 

^H                inatninionle  for,  260,  368. 

in,  192. 

in  suppuration,  908.     ^^H 

^1                left  liimbnr.  328,  368. 

appetite  in,  200. 

on  aopticiemia,  909.          ^^H 

^H               lumbar,    ndrantages     and 

bacterial  iiitluencea  in,  199. 

Conatrictlon,     obatructive     al>-     ^^H 

^^^^            disadvantage*  of,  363. 

cachexia  due  ti>,  201. 

dominal,  367.                         ^^H 

^^^^^      meeoninin  in.  358,  369. 

caacara  aagra<ln  in,  306. 

of    inteeline   caoting  con- 

^^^H       methi>d 

oaoaea  of,  lUI. 

atipation,  196. 

^^^^       of  the  groin,  200.  328. 

oauaing  convulsions.  198. 

Constrictions,  congenital,  of  the 

^V              operation  of,  368. 

perityphlitis,  290. 

inteatine,  26S. 

^^^^        progDoala  after,  363. 

chlorosis  ufl^r,  199. 

Contagiooanasa    of     diarrhocal 

^^^K       reanlt^        362. 

chronic.     IVil,     198,     201, 

dtaeaae,  66. 

^^^H       right  lumbar,  328, 360,3(1. 

203. 

Contenta  of    intestine  in  diar- 

^^^^        atativtica  of.  303. 

circulation  affected  by,  199. 

rbnnil  diaeaae*,  82. 

^V               when   jutitifloble,  367. 

co<i-liv«r  oil  in,  207. 

Continuoua    extension   in   hlp- 

^V                when  rcquit«ile,  364. 

coiupliofitions  with,  207. 

diaease,  1181. 

^M                    £'c  aira  Laparotomy, 

congenital,  203. 

Contracted  digita,  913.                    ^^B 

^B         Comraa-bacillua  in  cholera,  71, 

defined,  191. 

treatment  of,  944.                  ^^| 

^1         Comminuted  frncturca,  1049. 

diagnosis  of,  203, 

Contractility  of  inteatia**,  n-      ^^M 

^H         Couijit^nFiitory  wry. neck,  960, 

diarrhoea  with,  201. 

aggerated,  a  cauae  of  coDiti-             ■ 

^M        Complete  fracture;,  1049. 

diet  in,  206,  206. 

patioD,  197.                                          1 

^H         Complications    in    fracture    of 

duo  to  blood-change*,  1S7. 

Contnutions  of  the  liver,  (88.                1 

^V                     humerua,    1066. 

changes    in   aeoretion. 

Control  of  hemorrhage  in  am-            M 

in  hip-diaeaae,  1191. 

197. 

putntion,  1314.                              ^^^t 

Compound  fractures,  1049. 

constriction,  196. 

Contused  wounds,  S84.                     ^^H 

of  femur,  lOHO. 

habit,  195,  199. 

Contusions,  S57.                              ^^^| 

luxation  of  bip,  1119. 

medication,  195. 

of  bip,  1169.                             ^H 

wrial-lnzationa,  1115. 

nervous  aO'eotiona,  196. 

Convalescence      from      entero-      ^^H 

Compression    for   effusion  in  a 

organic  diaeaae,  196. 

colitis,  149.                                    ^ 

joint,  1258. 

paralyais,  196. 

Coovulsioni,  861,  863. 

of  the  brain,  854. 

peritoneal     alTeotiona, 

oauaing  fractnreof  elariele, 

CuDorotioni,  fnical,  1287. 

196. 

1069. 

Concnaston  of  the  brain,  864. 

reflex    inteetinal     pa- 

of femur,  1086. 

^1          Condiliona  of  the  blood  altered, 

ralyais,  197. 

due  to   constipaUon,   198, 

■ 

•naam,  197. 

202. 

^B         Condylar    fraoturea   of    elbow, 

eifeaU  of.  I»8. 

in  Bright'a  disea«e,  537, 663 

■ 

effects  of,  on  the  abdominal 

in  gastric  catarrh,  .14. 

f         Condyle  and  eploondyle,  1070. 
Condyle*,  oonlnaion  aa  to,  1070. 

glanda,  215. 

Cooper  on  fracture  of  nc«k  of 

electricity  for,  207. 

femur,  I0S4. 

Condylomata,  339. 

enemaU  for,  204,  206. 

on  aeparation  of  eplphjli* 

of  vulva,  737. 

etiology  of,  194. 
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^BH 

CooTW  fjilint,  1080. 

Cyclical  vomiting,  results  of,  23. 

Desquamative    catarrh,    acute,               ^H 

CopnMtiuit,  bow  diningniahed 
frntii  |ieritjrphilitit,  300. 

stimulation  in,  24. 

^M 

sywptoma  of,  22. 

Detmold  on  fracture  of  femur,               ^H 

Cord,  bydro««le  of,  «92. 

treatment  of,  24. 

H 

Cornea,  traniplantiDg,  S65. 

Cypbose,  1010. 

Deviation    in   spine,  recording               ^H 

Cbrnonl  ulcere  in  chronic  diar- 

Cyphosis,  1001. 

the,  1018.                                                   ^H 

rhrra.  Hi. 

Cyst,  dermoid,  737,  738. 

Diaphragm,  its  position  in  gas-               ^^M 

Corona  orariana,  738. 
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Dyamorph -  osteo-paltn  -  klastes, 

^1 

etiology  of,  4:!. 

tional,  1, 

1275. 

^1 

extemni  si^n!>  of,  ^^'^. 

Displacement*  of  stomach,  59. 

Dyspepsia,  1. 

^1 

food-aceumulation    in. 

DiB«ection  noiindr,  8U.M. 

acidity  of  stomach  in,  6. 

^1 

50,  51. 

Distention  of  .ibtloinen  fromeon- 

acute,  4,  i,  9,  12,  14. 

^1 

foods  in,  50. 

rlipntion.  19«,  201. 

appetite  in,  5.  6. 

H 

g»sc«  erurtnted  in,  14. 

in  hernia,  210. 

arsenic  in,  16,  21. 

^1 

gaotric     atony     as     a 

of  stomach  in  pyloric  ste- 

hhiod  in,  .3. 

^1 

cause,  42,  43. 

nonis,  40,  42. 

boulimia  in,  6, 

^1 

history  of,  41. 

Distorted  bloodcells,  783. 

howelsin.  .3,4,  7,  IB. 

^1 

bow          diftineulnbeil 

Diuretics    in   Bright'!    disease. 

breast-milk  in.  2. 

^1 

from  aseite',  48. 

.'•51. 

i-arl>olia  iirld  in,  20. 

^1 

from        intestinal 

Diverticula  of  intestine,  falsa. 

earrliac    complications    In, 

^1 

catnrrh,  48. 

317. 

10. 

^1 

from    splenic   en- 

Diverticulum.    Meckel's.    Sit. 

catarrhal,  8.  19. 

H 

largement,  17. 

Ste  Meckel's  OiTerticulum. 

inflammation  in,  3. 

H 
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^^H 

I)7s|irp><k,  mOMI  of,  2. 

Dyspepsia,  stools  in,  7. 

Emergeneica,  8S9,  847.                  ^H 

chronie,  i,  6,  9,  10,  16. 

strychnia  in,  20. 

drowning,  847.                         ^H 

clothing  in,  IS,  IT. 

sulphurous  acid  io,  20. 

foreign    body    in   the  ear. 

ood-lirer  oil  in,  16,  21. 

syinptums  of,  4,  i). 

851. 

ooloDio,    16H.      Sre    Mem- 

temper  in,  8. 

in  the  eye,  850. 

brHnoua  Enteritis. 

thirst  in,  6. 

in  the  nose.  851.     Str, 

OODstipiitioD  in,  7.  21. 

throat  in,  0. 

also,  Foreign  Bodies, 

ouunter-irritatious    in,    12, 

tongue  in,  5,  6,  8,  13. 

intoxication.  853. 

l». 

tonics  in,  16. 

strangulation  by  a  foreign 

oreuulc  in,  IV, 

treatuiont  of,  1 1. 

body.  ,t4». 

dingnosla  of,  tf-ll. 

urine  in,  8,  19. 

by  hanging,  H49. 

dikrrbcea  in,  4,  33. 

vomiting  in,  5,  6,  13. 

suffocation  with  gaaes.  849. 

diatbveip  in.  3. 

weakness  in.  16, 

to  decide  cause  of  nncoo- 

diet  in,  14.  18. 

wet-nurse  in,  2. 

sotousneae,  h52. 

cauiting,  .'f. 

worms  in,  6. 

nneonaciuusne**,  851. 

dige«tion  in,  18. 

Dyspeptic  diarrhoea,  acute,  109, 

Emetics    as   a  oauae    of   peri- 

di»uufitioa  in,  8, 

Dyspnoea  in  leukiemia,  786. 

typhlitiN  289. 

^K      draa  in,  lb,  17. 

in  pernicious  ansmia,  811. 

Empyema    a  cwisa    of    spinal 

^^H     duodenal,  It3.     Set  Hem- 

curvature,  1UU5. 

^^          braouuD  Enteritis, 

deformity  from,  1006.              ^J 

effects  of,  &,  11. 

E. 

scoliosis  from,  1UU5.                  ^H 

emetics  in,  13. 

Emulsifying  power  of  poncre-      ^H 

exercise  in,  17. 

EameSjOlecnmon-fraolare,  1074. 

atic  juice,  ;i«V.                                     1 

feror  in,  S,  13. 

Ear,  foreign  body  in,  861. 

Encvplialoid  cancer  a  caoM  of              J 

flntulcncc  in,  7. 

Earlo,  Dr.  C.  W..  on  acute  and 

frncture,  III48.                                ^J 

rolliculnr,  183.     ,S're  Mem- 

chronic  constiprttion,  U'l. 

Endocarditis  in  chlorosis,  782.        ^^M 

braniius  Enteritis. 

Early  indications  in  wryneck, 

Enemata  for  constipati<in,  30 1.       ^H 
nutrient,    in    dilatalioD   of      ^H 

fontanel  in,  6. 

UK4. 

food  in,  2,  3,  13,  l«. 

pregnancy,  750. 

the  stomach,  61.                    ^H 

giwtrio  secrelioDii  in,  3. 

sexual  development,  T.'ii. 

Enlarged  spleen,  798.                        ^H 

heart  in,  lU. 

treatment  of  club-foot,  964. 

Enfifurm    cartilage    displaced,       ^H 

hepatic    coniiilioaliuns    in, 
10. 

Eating  between   meals  a  cause 

110.1.                                                  V| 

of  diarrbceas,  103. 

Enteritis  as   a  cause  of  intes- 

bydntcephaloid   •jrmptomi 

Eochymosas,  490. 

tinal  obctractiun,  264. 

in,  fl. 

in  fracture,  1053. 

menibranouf,      163.        S" 

hygiene  in,  16. 

Echinoooccus  cyst«,  220. 

Meuibntnijus  Kntentls. 

infantile,  niilk-iupply  in,  2. 

in  hydatid.  447. 

pseudo- membranous,   163. 

inherited,  3. 

Ectasy  of  the  stomach,  41. 

Set  Idetubrmnous  Entar* 

inUrourrent  diseatee  in,  9, 

Ectoji'ia  testis,  695. 

itis.                                                  , 

10. 

Ectopiun  vesieie,  658. 

Entero-oolitis,  acute,  1.14.               ^M 

inunctions  in,  14. 

Ectrom6Iie,  933. 

ab<lomen  io,  138.               ^^| 

iron  in.  10,  21,  22. 

Edwards,  Pr.  W.  A.,  on  mem- 

age of  patients  in,  141.      ^^H 

its     discrimination     from 

branous  enteritis.  163. 

antiseptics  in,  146.           ^^H 

syphilis,  9. 

Effects  of  cold,  856. 

appetite  in,  I:S8.               ^^M 

from   tobercttlosis,  10, 

of  heat,  St54. 

astringents  in,  146.           ^^H 

11. 

Eggs  of  ascaridea,  226. 

bismuth  in,  146,  148.        ^H 

jaundice  in,  11. 

Egg- water,  115, 

bloody  stools  in,  138.         ^H 

kidneys  in,  10. 

Egyptian  cbloroais,  773, 

castor  oil  in,  146.              ^H 

lactic  acid  in,  123. 

Ehrlich.  on   the   action  of  the 

catarrhal,  140.                  ^H 

lavage  in,  0. 

blood  in  lcuka>mia,  788, 

cause*  of,  \i4.                  ^^H 

lefions  in,  3,  4. 

Elbow-joint,    acute    inflamma- 

circulation in,  136.          ^^H 

liver  in,  10. 

tion  of,  1244, 

clysters  in,  147.               ^^H 

mastication  of  food  in,  3. 

amputations,  1321, 

colon,  washing  of,  in,      ^^M 

mealo  in,  18. 

ankvlosis,  1288. 

^M 

medication  in,  15,  19. 

disease,  1244. 

com  plications  of,  14^.       ^H 

milk  in,  2,  14. 

excii-ion  in,  1246. 

convalescenoe      from,      ^H 

munius  membrane  in,  4. 

symptoms  of,  1244. 

^M 

nalurc  of,  1. 

treatment  of,  1245. 

eroupoas,  139.                 ^^H 
deatb  from,  141.              ^^M 

nausea  in.  6. 

tubercular  disease  of,  1245. 

nervous,  7. 

Elbow-luxations,  1106. 

diagnosis  of,  143.              ^^H 

disorder*  in,  M. 

both  bonee,  1100, 

dietetics  of,  144.                ^H 

symptoms  in,  11. 
nitrate  of  silver  in,  16,  19. 

cauni's.  1106. 

digestion  in.  145.               ^H 

compound,  1109, 

discriujiautod  fn>tn  in-      ^^M 

nurse  in,  2. 

incnitiplele,  1 108. 

tussusoeplion.  142.         ^^| 

pain  in,  7. 

reduction  of,  HOT. 

duration  of,  1 10.               ^H 

pathology  of,  3. 

symfiloms.  1 106, 

dysenteric  form  of,  134.      ^H 

pepsin  in,  13,  20. 

radias  alone,  HID. 

emaciation  in,  l.tV.            ^^M 

predi.pnuing  causes  of,  3. 

rcfluotion  of,  1107, 

enemata  io.  147.               ^^M 

progn^fif  in,  11. 

head   of   radios   back- 

erythema in,  142.             ^^M 

puire  in,  8. 

ward,  1112. 

etiology  of,  131.               ^^M 

renal  complication  in,  10. 

outward,  1113. 

follicular  ulceration  in,     ^^H 

rest  in,  17. 

ulna  alone,  1113, 

^H 

retuUsof.  11. 

Electricity  for  constipation,  307. 

forms  -r.  1.14.                     ^M 

sanitation  in,  X. 

Elephantiasis  of  the  labia,  728. 

fruit*  to  be  avoided  in,     ^^H 

skin  in.  a,  14. 

Emaciation  in  anaemia,  774. 

^H 

stimulants  in,  16,  21, 

Bmbolism  a*  a  cauae  of  gastrU 

funinoln  in,  143.             ^^M 

stomach  in,  7,  8, 13. 

hemorrhage,  56. 

gUndeiu,  143.               ^H 

^^^ 
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^BIH 

^^^^^^^^^Keutc, 

Epidemics  of  diarrbceal  diaeuc, 

Examination      of      intestinei,                     ^| 

^^^^^^HIU. 

68,  70. 

post-mortem,  76,  77.                            fl 

^^^^^^■bno  of, 

Epididymitis,  687. 

^^H 

^^^^^^^^HgktiOD  uf  bowel 

causes  of,  697. 

of  specimens,  816.                            ^^^H 

^^^^^^n-(7. 

course  of,  697. 

Examining  for  an  injury,  840.               ^^^H 

^^^^^^^^Pb  development    from 

•ymptoms  of,  697. 

Exanthemata,     joint-affectiona             ^^^^| 

^^^^^^^^   B  aimple   diarrbaei. 

treatment  of,  698. 

^^H 

^^^m    u?.. 

Epigastric  tumor  as  a  sign  of 

j>eriai>titis  simulating,  894.              ^^^H 

^^^^^m      local  IrmtineDt        U7. 

cancer  of  the  panoreas,  398. 
Epileptic  fll»,  863. 

Exanthematous  balanitis,  706.                ^^^H 

^^^^V        l;m)ih-no(lulef  in,  140. 

course        706.                             ^^^^| 

^^^^^         m&gneflium  silicate  in, 

Epileptiform  sciiarea,  bow  dis- 

treatment of,  706.                     ^^^H 

^^m 

tinguished    from    gastralgia. 

inflammation  of  ovarie*  and             ^^^H 

^^^              nedicfttion  in,  146. 

28. 

tubes.  739.                                     ^^H 

^V                 milk  diet  in,  I4.>. 

Epiphyses  in  early  life,  1139. 

Excess  of  blood,  768.                              ^^H 

V                  mouih  in,  l.tT,  142. 

of  joints  in  periostitis,  UU8. 

of  development  of  the  geo              ^^^H 

W                   mucua  in  itfiola  of,  138. 

of  tibia,  Jepuration  of,  1096. 

^^H 

'                       nunei  of,  134. 

Epiphysial     dirjunclion,     106U, 

Exoeiaive  growths,  930.                            ^^^H 

nervous  symptoms  in, 

1069.  1084,  108B. 

labor  and  chlorosis,  778.                   ^^^H 

137. 

Epiphvsis  in  hip-joint  diseaie. 

Excision  in  hip-disease,  1194.               ^^^H 

nntritinn  in,  139. 

"l15». 

of  bone  in  club-foot,  976.               ^^^^H 

opium  in,  144,  146. 

of  greater  trochanter,  sepa- 

of  cooeyz   in   imperforate            ^^^H 

overdu«>iuK  in,  147. 

ration  of,  1084. 

^^H 

overfcediii);  in,  146. 

of  humerus,  separation  of, 

of  elbow,                                          ^^H 

poultices  in,  147. 

1069. 

Exeitingoauseoftuberole,  1142.             ^^^1 

previuut.        condition, 

Epiphysitis,  1228. 

Excursions,   their    benefits    in             ^^^H 

140. 

Epispadia,  666. 

oases  of  diarrh(ea,  113.                       ^^^H 

prognosis  in,  141,  143. 

oomplioatSons  of,  666, 

Exercise,                                                  ^^^H 

proUpsus  ani  in,  138. 

diagnosis  of,  667. 

anicmia,  776.                                 ^^^H 

prophylaxis  in,  14.t. 

etiology  smi  (uithology  of, 

in  dyspepsia,  17.                             ^^^H 

pulse  in,  I3A. 

665. 

Exposure  tn  cold  as  a  oaoie  of  ^^^H 
diarrha-at  disease,  66.                           ^^^^H 

pus  in  stools  of,  138. 

prognosis  of,  667. 

rectal  injections,  147. 

treatment  uf,  667. 

Exatropliy  of  the  bladder,  658.              ^^^H 

irrigation  in,  147. 

Epistaxis  a  cause  of  anasmU, 

diagnusiif  of,  069.                               ^^^H 

abredii  in  stools  of,  138. 

774. 

diversion  of  the  urine  in,            ^^^H 

skin  in.  142. 

Epithelial  cells  in  stools,  99. 

^^H 

stimulants  in,  147. 

Epithelium  in  acute  diarrhocal 

mechanical    treatment    of,            ^^^H 

stomatitin  in,  142. 

disease,  78,  83. 

^^^H 

stools  in,  137. 

intestinal,    its    disappear- 

plastic closure  of  the  open-            ^^^^| 

subacute  type  of,  138, 

ance  aHer  death,  78. 

^^^H 

147. 

renewal  of,  84. 

prognosis  in.  659.                            ^^^H 

symptomji  of,  134. 

Epitroohlea,  fractures  of,  1071. 

trentiiieut        OjV.                              ^^^H 

synonymei  of,  134. 

Eijuitio-vitru*.  968. 

Extension    in     femui-fraoture,            ^^^H 

Ubie     of     aloeralire 

Erethiamus  venlriouli,  25. 

^^H 

eases.  140. 

Erosion  uf  verlebnc,  1031, 1022. 

in  hip-disease,  11 50,  11 78.             ^^H 

talcum  in,  140. 

Erosions  of  the  mucosa,  micro- 

in spondylitis,  103A.                        ^^^H 

temperature     in,    136, 

scopic,  83. 

in  synovitis,  1137.                           ^^^H 

14U. 

Eructations   from    the    dilated 

External   dressing  in  woundi,            ^^^H 

termination  of,  141. 

stomach,  44. 

^^H 

time  of  year  in,  143. 

Erysipelas,  907. 

Extra-capsular  abscess,  1153.                 ^^^H 

tongue  in,  137. 

in  fravtuni  of  femur,  1086. 

fraotureoffemur,  1084.                     ^^^H 

tonics  aOer,  149. 

in  wounds,  8ri8. 

Extra-peritonenl   operation  fbr             ^^^^| 

treatment  of,  143. 

Erythema  in  entero-oolitis,  142. 

right  ilise  abscess,  311.                        ^^^^| 

urine  in,  138. 

Erythrocytes,  increase  of,  770. 

Extremities,  congenital  abnor-            ^^^H 

TarieliM  of,  134,  138. 

Escherich's    investigations    re- 

of, 929.                           ^^H 

rageteble    diet    to  be 

garding      the     bacteria. 

contraction   of  the  digits,            ^^^H 

avoided  In,  145. 

173,   174,  176,   179,  182, 

^^H 

vomiting  in,  137. 

187. 

club-hand,  937.                                 ^^^B 

weight  in,  1.19. 

rules  for  feeding,  115. 

deficiency,  933.                                   ^^^H 

Bntero-cystomata,  317. 

Esmarch's  bandage,  1314. 

hypertrophy,  930.                             ^^^B 

Enlerorrbapby  for  congenitAlly 
occluded  bowel,  320. 

Lister's  rules   for  nse 

supernumerary  digits,  988.            ^^^H 

of,  13.f3. 

limbs,  938.                                ^^H 

Entire  upper  extremity  ampnta- 

ease  of  separated  epiphysis 
of  humerup,  1063. 

union  of  the  digits,  941.                ^^^H 

tion,  1324. 

Bye,  foreign  body  in,  850.                      ^^^H 

Enuresis,  691. 

Estential  febrile  anivmia,  808. 

splinters  in,  868.                               ^^^H 

causes  of,  681. 

malignont  aniemia,  808. 

Eye*  unequal,  a  eaoM  of  wry-  ^^^H 
neck,  880.                                            ^^^H 

innervation  in,  682. 

pernicious  anvmla,  808. 

masturbation  in,  683. 

Ether,  913. 

^^^H 

treatment  of,  694. 

early  history,  913. 

^^^^H 

Eosin,  aation  of,  with  the  blood 

Etiology.      St<:,  In  this  index, 

^^^H 

in  leukivmia,  788. 

under     the     names    of    the 

^^H 

Eosinophilen  Zellen,  7S8. 

various  diseases. 

Eosinnpliil.iuH  cells,  788,  796. 

Evacuations  in  childhood,  nor- 

Face, dresaings  for,  845,                        ^^^| 

Epioondvie,  fractures  of,  1070. 

mal,  193. 

fractures  of  bones  of,  1064.            ^^^H 

Epidemic    barmuglubinnrla    of 

Examination  for  spinal  curva- 

amnahed, 1057.                                ^^H 

the  new-bom,  S27. 

ture,  1009. 

tint  of,  in  splenic  anaemia,            ^^^H 

with    icterus    in     the 

for  ppiindylitiii,  1037. 

^^H 

Dew-bom,  827. 

of  case  of  periuslitis,  996. 

Factors  in  arthraotomy,  1217.              ^^^H 

i^B 
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^^H 

FujcUin   in   tub^rcultr  dspoBit, 

Femur,     fracturf-a     of,    during  > 

Fistula  in  ano,  340.               ^^^^B 

11&8. 

birth,  1082. 

incomplete,  342.                          ^^M 

Faotory-girls  and  cbloroaia,  7"S. 

extension  in,  1087. 

Fit*,  epileptic,  853.                            ^H 

FaoU  concretions.  2«7. 

eztra-eapsular,  1084. 

Fixative  apparatus  in  spondyli- 

fialuU, congonital,  .'U8. 

in  birth,  1082. 

tis,  1038. 

lumors,  '^Oi,  207. 

intra.uterine,  1082.         1 

Flap-approximation  in  amputa- 
tion, 1316. 

Fseoes  in  appendix  and  cn^cnm, 

uf     greitt    trochanter. 

287. 

1084. 

Flaps,  formation  in  amputation. 

in  dreaiinri  of  hip-diaenu, 

of      lower     epiphysis,  ' 

1315. 

1192. 

1091. 

Flat-foot,  961,  977. 

of   diiirrhon,    Incteria    in, 

of  neck  of,  1084. 

osteotomy  for,  1297. 

1.S4.  1«6. 

plaster     bandages   in, 

Flatulence  in  dyspepsia,  7. 

quiinlity  uf,  19^1. 
Sfn  6u>u{t. 

I0S6. 

in  leukn>mia.  786. 

refriiL'ture,  1089. 

Fleiscbl's  bsemometer,  759. 

Fagge  on  oblorosis,  777. 

separation  of  epiphy- 

Fletcher on  olecrauon-fracture. 

Fainling,  8al. 

sis,  1082. 

1075. 

Fallopian    tubei,  abnormalitiu 

uf  upper  epiphy- 

Floating kidney,  522. 

of.  743. 

sis,   1083. 

Flour-ball,  116. 

blood  in,  718. 

shaft,  1084. 

Fluor  albuB,  717. 

Falw  snk.vlaiic,  12AH. 

shortening,  1086. 

Flush  uf  cbeeki  in  leukaemia. 

divertioalum   of  intcMine, 

splints  for,  1086. 

786. 

317. 

spontaneous,  1085. 

Flushing  joint  of  knee,  1208. 

memlirane  in  itouU,  lOU. 

trenliuent  of.  1086. 

of  bowel  or  stomach.     S*» 

meuibrunus      in     enteritis. 

aoiun  in,  1088. 

Irrigation. 

isn. 

verticsl   exteniioo  in, 

Foul  circulation.  403,  464. 

Farabeuf     on     «eparati»n     of 

1088. 

liver,  403,  404. 

lower  epiphvsis  of  humerus. 

luxations  <if.  1116. 

lungs,  403. 

lima. 

Fenger,  Dr.  Christian,  on  peri- 

Foetus, icterus  of,  406. 

FHmeauz    on    hlp-amputatiun. 

typhlitis,  piinityphlitif,   and 

Follicles  of  LieberkUhn,  78. 

1.H33. 

perityphlilir  nbsress,  282. 

Follicalar  dyspepsia,  16.1.     Sn     ^mM 

Fat  in  tbe  blood,  7(li. 

Fermentation,     inteslinul,      its 

Mcmbninuus  Enteritis.        ^^H 

in  tbe  stools,  99. 

Tnrieties,  l.'^O,  181. 

ulceration  in  rntcro-c<jlilis,     ^^B 

Fat-diarrboBia,  99. 

of  food  as  a  cause  of  stom- 

^H 

Fat-digestion  in  janndice,  41i. 

ach-dilntatiun,  12. 

of  ictestinet,  84.               ^^M 

_         Fats,  effect  uf  puncreatio  jaica 

Fermented  preparations  nf  milk 

uloera  of  intestine,  diagno-      ^^H 

■                    on,  009. 

in  diarrbiTO.  110. 

^H 

1                n(in-tibf>orption        of,        in 

Feniicnts,    digestive,  in    acute 

healing  of.  93.                   ^H 

I                    cbronio  diarrha-s,  160. 

diarrbtuas,  125. 

Food.     ,!iVe  also  Diet.                      ^H 

■       Fattj  acids  in  the  blood,  766. 

pathogenic.      Srr  Bacteria 

improper,  a  cause  of  iUt-     ^^H 

H               foods   injurious    in   gastric 

and  Ptomaines. 

rboca,                                     ^^1 

■                   dilatiition,  61. 

Ferrari's  ostenclaM,  1277. 

indigestible,  causing  pen-      ^^H 

^^^       liver,  l.ibliogmiihy.  4.'19. 

Fever  from   cyclical   vomiting, 

typhlitis.  289.                          ^M 

^^H             diagnosis  of,  439. 

23. 

in  dyspepsia,  13,  18. 

^^^V             pragnosis  of,  439. 

in  chlorosis,  779. 

its  adupution   to  tbe  age 

^^^              treatment  of.  439. 

in  wounds,  869. 

of  the  child.  65. 

H^              stools  as  a  sign  nf  pnncro- 

FeviTf    fulluwcd    by    arthritis, 

Food-remains  in  !<tools,  99.  IS8. 

^^^^                  atio  cancer,  397. 

1129. 

Foods  causing  conslipolion,  IIM. 

^^^K             M  a  sign  of  pancrealio 
^^P                disease.  390. 

Fibrin,  exudation  of,  in  on>up- 

improper.  73,  103,  194. 

nu»  inlliimmation  of  in- 

a* tending  to  promote 

■                      in  janndice,  415,  416. 

testine,  88. 

development  of  tbe 

■       Fayrer  on  rib-fraclure,  1058. 

in  blood,  756. 

bacteria   in    the  ii- 

■        Feeding  in   diarrh(pal    disease. 

Fibrinous  diarrbipa,   163.     See 

tesline,  73.                       ^^ 

■            102. 

Membranous  Enteritis. 

impure,  104.                                ^^H 

■        Feeding. bottles,  lOS. 

Fibroma  nf  vagina,  724. 

in  diarrh<ral  disease,  102.         ^^H 

■        Feeding-tubo  condemned,  105. 

Fibrous  ankylosis,  1267. 

prcpanitiun  of,  105.                   ^^M 

■        Feeling  tired,  1256. 

Fibula  ditfurmed  or  absent,  934. 

Foot  after  removal  of  toes.  1^!:'}.      ^^M 

■        Felons,  i<44. 

luxations  of,  1126. 

Fuot-bonc.',  luxations  of,  1126,        ^^M 

■        Female,  external   genitalia   of, 

Filaria,  529. 

Force  in  club-I'oot.  972.                     ^H 

I 

in  the  blood,  767. 

Forcible  correction  in  wry-Dtok.       ^^H 

K              ganital  organs,  abnormal  i- 

sanguinis  bominis  in  anos- 

986.                    ^n 

■                           ties    nf,     741.      Srt 

mia.  773. 

manipulation*  in  joiDt-di»               1 

^^^_                  also  namce   of    the 

Filix  mas  for  tape-worm,  223. 

ease,  1151.                                ^J 

^^^H                different  organs. 

Finger,  amputntions  of,  1317. 

Forearm,  amiiutation*  of,  l.^!".       ^H 
fractured  in  birth,  1076.           ^^M 

^^^H              diseases  of,    711,   731. 

luxations  of,  1115, 

^^^^^                Sec    aUo    names   of 

sprain  of.  866. 

fractures,  1076.                          ^^H 

^^^^H                  the      ilifferent      or- 

Fingers  deHciciil,  933. 

botfa  hones,  li)7(.             ^^B 

^^^B 

Fi>h-h<x>ks  in  the  Uesh,  857. 

incHjmpiete,  1076.     ^^^^^^t 

^^^H             excess  of  development 

Fissure  of  the  anus,  342. 

1079.  ^^^^^H 

^^F 

Fissures  of  b>inp«,  1050. 

ulna  alone,                ^|^^^H 

stone  in.  CI 7. 

Fistula,    artificial     panereatio. 

luxations,  1106.                          ^^M 

Femora,  soflcning  of,  1049. 

394. 

splint  fur.  846.                           ^H 

Femoral  hernia.     ,SV>r  Hernia. 

at  umbilicus,  biliary,  411. 

Foreign  bodies  a  cause  of  dlar-       ^^^ 

Femur  absent,  934. 

oongeiiital  fii-ral,  31H. 

rhosa.  Iii7.                             1 

fractures  of,  1082. 

perineal,  33.t, 

in  the  ripcuu  and  ap-       ^^J 

amputation  for.  1092. 

rectu-vagiual,         •'(31, 

pendix,  288.                  ^^H 

compound,  1090,  1091, 

334. 

tbe  car,  851.                  ^^H 

^^_              deformity  in,  1089. 

uralbnil,  654. 

in  the  eye,  850.                   ^^H 

^^" 
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^V    Foreico  bodin  in  the  intaitine, 

Fractures  of  svparation  of  lower 

Qastrslgis,  attack  of,  27.                      ^^^H 

V 

epiphysis    of    humerus. 

cause*                                                  ^^^^^1 

V                     In  thi>  nuiip,  851. 

1009. 

definition        24.                               ^^^^H 

■                       In  tht  reclum,  360. 

of  shaft,  1085. 

diagnosis  of,                                   ^^^H 

r                        in  Che  throat,  H4V. 

of  femur,  1084. 

^^^H 

r                           in  the  rermirorm  ap- 

of surgical  neck  of  hume- 

etiology of,  24,                                  ^^^^H 

pendix,  248. 

rus,  1U65. 

^^^H 

in  the  vulva,  7:<0. 

of  tibiii,  ii)y:t. 

chlorosis,                                      ^^^^H 

FormatioD  of  ovati  in  the  oolon. 

nf  npiier  epiphysis  of  hu- 

names  of,                                           ^^^^^| 

v:t. 

merui',  tuOa. 

unset                                                   ^^^H 

KormulK,  their  dii.T  gone  by,  AX. 

of  upper  extremity,  1059. 

pathology  of,  28.                              ^^^^^| 

Foster  on  gm«tralf(ia  in  ohloro- 

of  ufjptT  maxilla,  1054. 

perioiiicity  in,  27.                            ^^^^| 

(U.  779. 

pain  In.  1052. 

sex                                                      ^^^B 

Fonlerton  on  friotaro  of  clavi- 

partial,  I04U. 

symptoms        26.                              ^^^^H 

cle.  IMflZ. 

phrnuiriena  aod  symptoms 

synonymes  of,  24.                             ^^^^H 

on  nwliua-fraetnre,  1079. 

of,  1052. 

tobacco  a  cause  of,  26.                      ^^^^| 

Fowler,   Ur.  li.  S.,  on  anomk- 

predisposing  oauses  of,1047. 

treatment  of,  38.                            ^^^M 

lie^  of  the  kidney,  516. 

rickets  a  oaiise,  1048. 

Gastreotasia,  41.                                    ^^^H 

FrMtures.  1043. 

scrofula  a  oause,  1048. 

Gastrio  oanoer,                                       ^^^^H 

badly-united,  oeteotomy  in, 

separiLtiun  nf  epiphyses  in. 

age       patients,  44.                 ^^^^H 

1285. 

1083,  1(191,  1098.' 

Bvmploms  of,  44.                      ^^^^^| 

eascin-detii^^icnoy  in,  104S. 

simple,  \»iV. 

catarrh,                                           ^^^H 

eaut<eK  of,  KJI7. 

speciril.  1054. 

^^^H 

oouiuiinuted.  1040. 

spraiu.  1049. 

alcoholics  as  a  eause  ot,           ^^^^H 

complete,   11149. 

statistics  of,  1048. 

W 

complicated,  1049. 

swelling  of,  1043. 

anatomical  features  oL                    ^H 

cumpoiind,  IMW. 

crepitus  rii  a  sign  of.  1033. 

treatment  uf,  1044. 

■ 

Tarieties  of,  1049. 

anemia  as  a  cause  ot,                    ^M 

deformity     u    a    gigu    of, 

whooping-cough    a    oause. 

■ 

1043. 

1048. 

anorexia  in,  36.                                ^M 

during  birth,  1052. 

Fracture-box  in  children,  1094. 

aphasia  in,  37.                                  ^M 

cochymoflii   a«  a  sign   of, 

Fragility  of  buncs  in  fractures, 

u  a  oause  of  dilata-                     ^M 

t0a3. 

1047. 

tion  of  the  stomach,                     ^M 

cpiptiyeial         di^unctlon, 

Fraser  on  fracture  of  neck  of 

■ 

lO-iO,  1089,  1084,  1090. 

humerus,  1063, 

breath  in,  36,                                    H 

etiology  of,  1047. 

Freeiing,  846. 

causes  of,  .'14.                                       ^M 

Buured,  1049. 

Fremitus  in  hydatid,  451. 

characters  of,  33,  34.                         ^M 

forearm,  107S. 

Freab  air  in  anicmio,  778. 

complications  of,  38.                       ^^^ 

fragility  of  bones  in,  1047. 

its  importance  in  oases 
of  diarrhoea,  113. 

oonvulfions  in,  36.                   j^^^^H 

green-»ltck,  777. 

de6nition                                 ^^^H 

'                   heredity  in,  IU49. 

Friedreich  on  chloroeia,  782. 

diagnosis                                 ^^^^H 

immeiliate  oamee,  1047. 

Fright  a  eanse  of  wry-ntck,  980. 

in.  3».                              ^^^M 

impacted,  1049. 

Frog,  pancrea*  of  larval,  368, 

etiology  of,  34.                          ^^^^H 

incomplrte,  777. 

Frog-belly,  46. 

food  in,                                     ^^H 

intni-uti'rine,  lO.M. 

Functional    diseases    of    liver, 

hemiplegia  ft^m,  37.               ^^^^| 

liability  of  bonee  to,  194S. 

403.      Sre  Liver,  Func- 

hot fwKl  and  drinks  as           ^^^^| 

loea  of  poner  a  fign,  1Q52. 

tional  Dissases  of. 

cause                                 ^^^^1 

mobility  a  sign,  105.1. 

disorders  of  stomach,  1. 

icterus                                         ^^^^H 

mode  of  repair,  1053. 

Functions  of  a  joint,  to  reetore, 

names                                          ^^^^H 

multiple,  1(14(1. 

I25S. 

nervous  disordon   In,            ^^^^| 

of  anatomiciU  neck  of  hu- 

Funjji of  umbilicus,  687. 

^^H 

merus,  1063. 

Fungous  synovitis,  1128,  1138. 

pathology  of,  33,  34.               ^^^^H 

of  bones  of  face,  1054. 

Fungus  of  the  testicle,  699. 

pepsin                                         ^^^^^1 

of  carpal  bones,  1082. 

Funicular  hernia,  236. 

prognosis                                    ^^^^| 

of  clavicle,  10.i«. 

Fuqua  on  separation  of  epiphy- 

^^^^1 

of    condyle    of     humems. 

sis  of  humerus,  1063. 

relapses  in,  38.                           ^^^^^ 

1072. 

Fusion  of  kidney,  518. 

respiratory  organi  in,                    ^M 

of  coroDoid  proeees,  1075. 
of  epicondyle,  1070. 

■ 

symptoms  of,  34.                              ^H 

of  cpitruchlea,  1071. 

O. 

synonymes  of,  3.3.                            ^H 

j                  of  femur,  1082.   Srr  Femur. 

temperature  in,  34.                    ^^^H 

of  flbula.  1098. 

Oatranism  in  wry.neok,  988. 

treatment  of,  38.                        ^^^H 

of  foot-booes,  1097. 

Ganglion  of  minor  joints,  1368. 

ty  pes  of,                                      ^^^^^ 

of     forearm,     107A.       See 

Gangrene,  9IIN. 

vomiting  in,                               ^^^^H 

Forearm. 

after  fracture.  1077. 

deformities,  60.                                ^^^^H 

of  grrat  trochanter,  1084. 

of  the  labia,  728. 

disorders,  1,  30.    ^i-eStom-            ^^^^| 

of  hand,  1082. 

Oangreoous       balano-poethltis, 

ach,  Diseases  of.                            ^^^^H 

of  humerus,  1002. 

705. 

displacements,     49.        Set           ^^^^M 
Displacements       of    the            ^^^^| 

of  leg-bone«,  1093. 

causes  of,  704. 

of  lower  extremity,  1082. 

course  of,  706. 

^^^^H 

of  lower  part  of  bnmerui, 

symptoms  of,  704. 

dyspepsia     in      leukemia,           ^^^H 

1087. 

treatment  of,  705. 

of  nerk  of  femur,  1084. 

Gases  expclleil  from  the  dilated 

ectasy,  41.                                       ^^^| 

of  neck  of  humerus,  1083, 

stomach,  44. 

hemorrhage,  44.                              ^^^^B 

j                       Iflfi.'.. 

from  infantile  stools,  98. 

after    malarial    feTar,                    ^H 

of  olecranon,  1074. 

OastimlgU,  25,  1024. 

■ 

of  soapnla,  1082. 

L 

age  of  patieoU  In,  24. 
I 

blindness  after,  57.                           ^M 

^ ^^nr^^^^^^^^^^^^^^^^^^^^H 

^^H 

^^^H 
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Gutric  bemorrbage,  oaiuea  of, 

Oayraud    on    fracture   of  both 

Gray  stools,  98.                                       1 

^                           58. 

forearm!,  107**. 

Green     diarrbwa,    bacillus    of,            1 

^h                        diagooiii  of,  57. 

Oelatiuimi  diarrhoea,  163.     Stt 

184,  186.                                      1 

^K                      dna  to  blood-ohugM, 

Membranous  Enteritis. 

infectious.  186.                          J 

^^^L 

General     prophylaxis   uf    diar- 
rhfpal  iii>«eaae,  lul. 

varieties  of,  184.                    ^^M 

^^^^H               rrom  embolifm,  5t. 

Oreen-sickne»,  777.                     ^^^| 

^^^^H             from    portal    obitruc- 

Genitourinary  organs,  diseues 

Green-stick  fracture,  1050.          ^^ 

^^^^H 

of,  516. 

Green  stools,  97. 

^^^^^H              from  ulotirs,  53,  54,  56. 

Geographical     distribution     of 

Grief    a    cause    of    wry-neck, 

^^^^^B               from  venou0  et^uifl,  50. 

leuka-mi.i,  786. 

980. 

^^^^^H               ID  alhrc|«im  neoouto- 

Germs   of  disease*.     See   Bac- 

Oriire-pie<l creux,  963. 

^^^^H 

teria. 

OriSn  on  palaul  fracture,  1067. 

^^^^H              HoDiel'a    aolation   in, 

destruction  of,  106. 

Griffith,  Dr.  J.  P.  Criiier,  on  dis- 

^^^B 

in  perioi<titis,  VII4. 

ea*e«  of  the  blood  ami  blood- 

^^^^H              of  the  oew-boro,  5S. 

Qerster,  Dr.  A.  B.,  ou  deformi- 

making apparatus,  765. 

^^^^^B               prognosis        58. 

ties  of  bone,  1273. 

Groin,  colotomy  in  the,  380. 

^^^^H 

uD    operation   for   bydrar- 

Groas,  Dr.  S.  W.,  on  rxtirpation 

^^^^H              eyinptomi.  of,  67. 

thpjsis,  1327. 

of  the  spleen,  796. 

^^^^H              Urry  stoola  from,  ST. 

Qibney.  Dr.  V.  P.,  on  frequency 

fracture  of  clavicle,  1050. 

^^^^1              treatment 

of  hip-joint  disease,  1 156. 

Gross  appearances  after  acote 
catarrhal   inflammation  with 

^^^^H 

on    lateral    and  fanctioool 

^^^^^                 vomiting  in,  5V. 

curvature!  of  the  spine, 

non-eiiithrlial  lesions.  81. 

^H^               aacroliunfl  in  djipepsia,  1, 

1001. 

Ground-water,    iu    fliirlnalions 

H 

Gibson  on  fracture  of  claviole  at 

not  related  to  the  prevalence     ^^ 

^H                iTmiitoms  in  dvipepsia,  7, 

birth,  1069. 

of  diarrhceal  disease,  68.             ^^H 

H 

Gin  liver,  488. 

Growths,  uxfeseive,  930.                 ^^^| 

^H                  tonic,  .iOI. 

Gitbens,  Dr.  W.  U.  M.,  on  per- 

Ouitfras on  lymphatic  anirmla,     ^^B 

^M                ulcer, 

nicious  anivmia,  812. 

807.                                                         ^ 

^^^^^                age  ID,  53. 

Glanders,  »Vt7- 

Gorlt  on  elbow-fracture.  1071.              I 

^^^^L              anatomical   obaraetera 

diagnusis,  HU7. 

on  fracture  of  scapula,  1082.             I 

^^^1 

incubation,  !497. 

on     intra-uterine    fracture           J 

^^^^B              oaoaea 

treatment,  898. 

of  clavicle,  1m59.                ^^B 

^^^^H             deBnitioD 

Glands  in  cnluro-colitis,  142. 

Onrit's  tables,  1046,                         ^^B 

^^^^H             diet 

in  lymphatic  antemia,  804, 

Gnt-p«rforation  in  hip-dis****^   ^^H 

^^^^B              etiology 

BOS. 

^^^^H              hemorrhage  from,  U. 

intestinal,  76,  78,  79, 

Qymnutiea.  medical,  lOli.                 M 

^^^^H                   ohloroiu, 

mesenteric,  in  tabes,  210. 

^^^^ 

^^^^H              ita  diaguoaia  from  gaj- 

ramoval  of,    in    lymphatic 

^^H 

^^^H 

anieniia,  808. 

^^1 

^^^^1             it*  raritj  in  cbildrvii, 

tuberculosis  of,  211. 

V 

^^^m 

tubular,  in  acute  croupous 

Habit  as  causing  eonitipation,           1 

^^^^^M               medication  in,  54. 

inflammation  of  the  in- 

106, 199,  206.                                     ■ 

^^^^^1               morbid  anatomy  of,  52. 

testine,  8H. 

Habitual  indigestion,  6,  6, «,  10.            1 

^^^^H               pathology  of,  52. 

Glass-wouuds,  sj8. 

Hiemncytometer*,  780.                           1 

^^^^B               progDOiia 

Gliason    on    spinal    eurrature. 

Haimatemefis,  56.                                   ■ 

^^^^^              (ymptomt  of,  51. 

1001. 

how     distinguished     {ram           M 

treatment  of,  54. 

Glisson's  swing  in  spinal  curva- 

hnmoptysis, 68.                  ^^M 

vomiting  in,  64. 

ture,  10112. 

in  leukipmio,  786.                   ^^H 

Oastrioiimua,  33. 

Glomerular  nephritis,  536. 

HBmalooele,  694.                             ^^B 

Outritli,  32. 

Oloisooomium        Mymphodori, 

treatment  of.  694.                            1 

cauaes  of,  32. 

1273. 

Hematosalpinx  with  atreiia  of            B 

^L                diphtheritic,  ^S. 

Glycerin    in    the  treatment  of 

vagina,  716.                                        I 

^P                leaions  in,  3*2. 

oonstiiiation,  206. 
Goddard's  case  of  fracture*  in  a 

Uwmalu-spectroscope,  762.                   ■ 
Uiematuria,  626,  564,  581,  587.             ■ 

^"                   ^ymptoiup  of,  32. 

Qaatro-duoilenilii    a   rauie  of 

family,  1049. 

Hwmin,  test  for,  58.                                 ■ 

iotcrua,  415,  417. 

Gonorrbcea    of    minor    joints. 

Htemugenosis,       defective,     to            J 

K           Oaatrodynia,  25. 

1263. 

chlorosis,  781.                             ^^H 

^B          Qaatro-cnteritia,  chronic    pseu- 

Goodliart,  Dr.  J.  F.,  on  Bright'a 

Hiemoglobin  in  blood,  7i>6.            ^^H 

^ft                      do-mcmbranouB,         1 113. 

diseiise,  532. 

estimatinn  of,  758.                   ^* 

^H                    .Sec  Membranous  Enter- 

Ooltbunl-lunncl  disease,  773. 

in  pernicious  aniemiA,  813. 

^m 

Gnut  of  minor  joints,  1263. 

its  conversion  into  biliary 

^B                how     di.«tingaiahed      from 

Gowers's  apparatus,  768. 
Oraher  on    blood   in   chloro*!*. 

ooluring-matter,  406. 

^B                      cholera  infantum,  13U. 

transfer  of,  at  birth,  from 

^■^         Oaatro-entero-colitin,     ita     de- 

780. 

the  stroma  of  the  r«l  cor- 

velopment    from     a    limple 

on  chlorosis,  781. 

puscles    to    the  plasota. 

diarrhoea.  113. 

Graham  on  fractures  in  a  fam- 

406. 

QMtro-inleiitinal  oat»rrh,  8. 

ily,  1049. 

HiemoglobinaBmia,     406,     407, 

derangements,   their    dan- 

Granger  on  fracture  of  elbow. 

765. 

H                        gcr,  106. 

1071. 

Hieronglobinoineter,  758. 

■                 ««crotioni<  aa  affecting  oon- 

Granular  kidney,  536,  666. 

HmmuKlubinuria,  528. 

■                       stipatiuD,  197. 
H          Gaatromalacia,  60. 

Granulation,  872. 

infectious,  827.     Str  Infao- 

Granulations  of  the  umbiUcns, 

tious  Usemoglobinuria. 

H                   Darnel  of,  6U. 

687. 

Hemolytic  nnwmias,  772. 

fynonymea  of,  60. 

treatment  of,  687. 

Hiemometer,  750. 

Qastro-reaonacoe,  pleuimetric, 

Oranolirtc  leber,  188. 

Ua?mophiliii  n  c*use  of  synori* 

46. 

Gray  on  lower  epiphysis  of  hu- 

tis, 113N. 

Oaatroiia,  33. 

merus,  1070. 

in  aniemia,  7T4.                    ^^H 

^^H 
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Hnmuphilia  in  IsukmniiL,  787. 

Hemiplegia    from    gastric    ca- 

Hernia,    congenital    unibilical,               ^H 

MnmuptjiU,  how  diitiDgoUhed 

larrb,  37. 

operation      for,               ^H 

from  bBiDktaaiwii,  68. 

Ilemluok-poisoning,  861. 

Hamilton  on  ooronoid  fraetnr*. 

Hemorrhage  a  cause  of  aosemia. 

prognosis  of,  233,                ^H 

1075. 

774. 

spontaneous    cure                ^H 

on    detechmenl  o(    upper 

checking  of,  501. 

233.                                H 

epiphyui    of     humerus, 
KIM. 

control  of,  843. 

treatment  of,  233.               ^H 

in  amputation,  1344. 

deflnition  of,  231.                              ^H 

on  frmotnre  of  condyle  of 

from  the  •tomach,  55. 

diaphragmatic,  244.                           ^H 

humerua,  1071. 

in  amputation,  1315. 

encysted,  238.                                       ^B 

00     fnieture    of    masilU, 

in  hip-disease,  1193. 

femoral.  24.H.                                       ^H 

1067. 

in  wounds,  889. 

rarity  of,  in   ohildron,               ^H 

on  beiid  <>f  femur  broken, 

utubilictil,  887. 

^M 

I08:(. 

Hemorrhnges  in  septic  jaundjoe, 

diagnosis  of,  244.                 ^^^H 

on  oleorftDon  fracture.  1074. 

412. 

treatment  of,  244.               ^^^H 

on   tctanat  after   fracture, 

special,  859. 

^^^^B 

1077. 

from  the  bowels,  869. 

herediUry,  237.                           ^^^H 

on  ulnar  fracture,  1082. 

from  the  lungs,  859. 

lumbar,                                         ^^^H 

Hand,  fracture  of  bonee  of,  1082. 

from  the  nose,  869. 

the                                          ^^^H 

olub-faand,  937. 

from  the  stomach,  65, 

predisposition  to,  337.               ^^^^^| 

oompoond,  >37. 

859. 

race  in,                                       ^^^H 

•imple,  0:17. 

Hemorrhagic  diathesis  in  leu- 

sex                                              ^^H 

treatment  of,  938. 

kasmia,  7^7. 

signs  of,  231.                               ^^H 

YBrieilei  of,  937. 

icterus,  j()7. 

strangulated,  240.                      ^^^H 

Hand-feeding,  dangem  of,  AS. 

Hemorrhoids,  351. 

artificial  anus  in,  341.               ^H 

Hanilf,  deforineil,  V3&. 

Henoch's  hiemato-speotrosoope, 

cases  of,  242.                                 ^1 

rudimentary,  9.13. 

782. 

cure  uf,  241-243.                  ^^^H 

flupemumorary,  938. 

Henry  on  blood  in  aniemia,  797. 

deflnition  of,  240.               ^^^H 

Ilaoging,  SiV. 

on   blow!  in  ehlunHiis,  780, 

fistula  from,  240.                  ^^^H 

Hare,  Dr.  II.  A.,  un  difeaiM  of 

on  blood  in  pernicious  an- 

operation  for,  241.               ^^^^| 

tbe  (timiach,  Ml. 

tcmin,  81.1. 

radical  cure  of,  243,            ^^^^| 

Hatedd,  Dr.  M.  P.,  on  contrac- 

on chlorosis,  781. 

syQiptoma  of,  240.               ^^^^H 

tion*  «.f  the  liver,  48.S. 

Henry's  examinations  of  blood 

Uxis                                       ^^H 

UayiMii  on  chlorosis,  791,  782. 

of  tbe  new-bom,  769. 

treatment  of,  241.                ^^^H 

on  fever  in  cblorosig,  779. 

Hepatio  absoess,  486. 

through    the    linea    alba.              ^H 

on    rod   corpuscles    in    tbe 

oolio,    how      distinguished 

233.                                           ■ 

new-born,  789. 

from    gastralgia,  28. 

treatment  of,  238.                       ^M 

llayeiu  and  Lepage  un  the  bacil- 

symptoms in  dyspepsia.  10. 

trass  for,  234.                                         H 

lus  of  green  diarrbcea,  184. 

Hereditary  diathesis  In  spinal 

Tarietics  uf,  231,  232,  236.                  ■ 

Headache  due  to  constipation. 

eurrature,  1004. 

Hemiosa  hydrocele,  693,                           ^M 

302,  206. 

syphilis  in  dyspepsia,  9. 

splc«n  in.  798. 
iyphilitio    joint-alTeotions, 
1JB4. 

Hershcy  on  leukiemia,  797.                       ^M 

Head,  flexion  nf,  1018. 

Hiatus  uf  tbe  abdominal  wall,                ^M 

of  femur  sfparated.  1083. 

■ 

uf  libulii  luxnteii,  1126. 

High  operation  for  stone,  618.                  ^M 

uf    radius    luxated    ba«k- 

Heredity  in  calculi,  697. 

Hip,  congenital  dislocation  of,                ^M 

ward,  1112. 

in  chlorosis,  777. 

1173.                                                 ■ 

of  nwlius  luxated  outward. 

in  deformities  of  the  breast. 

epiphysitis  of,  1236.                            ■ 

1112. 

75.1. 

symptoms  of,  1236.                      ^M 

rotation  of,  1(118. 

in  deformity,  936. 

In  paralysis,  1308.                                 ■ 

Healing  by  first  intention,  871. 

in  oxoessire  growths,  93U. 

Hip-joint  amputatiuns,  1333.                    ^M 

by  granulation,  872. 

in  fracture,  I0»8. 

ankylosis,     osteotomy     in,                 ^| 

in  wounds,  889. 

in  hernia.  237. 

1285.                                                    ■ 

*                      of       intCFtinal       follicular 

in  leukemia,  784. 

diseue.  1156.                                       ■ 

ulcere,  93. 

in  polydactylism,  9.19. 

abscessin,  1188,1188,                  ■ 

under  a  scab,  874. 

in  spinal  currnlure,  1003. 

adduction    to  correct,                ^M 

Healthy  organs  resist  bacterial 

Hermaphrudiam,  A83. 

■ 

poisoning,  73,  74. 

diagnosis  of,  689. 

altered     position     in,                ^| 

Heart,  dilated,  ibi. 

pathogenesis  and   etiology 

■ 

in  acute  dlarrhoeal  disease. 

of,  nfl.'i. 

amyloid    degeneration                ^M 

90. 

peculiarities   of    formation 

in.  1192.                                    ■ 

in  Bright's  diicwra,  SS9. 

of,  805. 

anffisthesia     in    diag-                 ^M 

in  ehlorusis,  779. 

treatment  of,  871. 

nosis.  922.                                 ■ 

in  dyspepsia,  10. 
small,  10  chlorosis,  777. 

Hernia,  231. 

complications  of,  1191.               ^H 

causes  of,  231. 

eoursee  of,  1167.                 ^^^^H 

Heat,  conservation   of,   during 

oongenitsi  inguiual,  235. 

definition          166.            ^^^^| 

operations,  260,  319. 

anatomy  of,  236. 

diagnosis  uf,  1 168,             ^^^^| 

effoeU  of,  8S4. 

of  llaller,  236. 

from        muscular              ^H 

inabioon^lI6<. 

oirnry  in,  235. 

rheumatism,                ^| 

in  freeting,  856. 

testicle    in,    236- 

■ 

Heat-exhaustion,  S&&. 

2;i7. 

diTislons,  1167.                            ■ 

Heat-etroke,  855. 

umbilical,  232. 

efi'ect  of,  on  tbe  bone,                ^M 

Helloriob    on    pinning   in    de- 

apparatus        for, 

■ 

tached  epiphysis  of  humerus. 

23.V234. 

excision  for,  1194.                       ^M 

1084. 

binder  for,  233. 

extension  In,  1173.                     ^H 

Helminthology,  217.    Set  Para- 

cases  of,  2:12. 

facton  in,  1158.                           ^H 

sitoM. 

causes  of,  232. 

ftxatioD  in  treatment,              ^B 

UCmiiiidie,  933. 

diagnosis  of,  238. 

■ 
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1 

Hip-joint  diMMc,  frinueuey  or. 

Hodgkin's  disease.  Hill. 

Ilydnirtbro^ls,  1227. 

■ 

IU6. 

splenic  form  of,  SOO. 

deiinition  of,  1227. 

friini  btirsitin,  1109. 

lliifmokl  on  leg-frnetures,  10S2. 

treatment  of,  1227. 

fmiu  congenital  dislo- 

Holmes  on  death   from  hemor- 

Hydrocele, 691. 

cntioD,  1173. 

rhage  in  fracture  of  clav- 

of cord,  •■uusn  of,  692. 

(mm     ronlugionn   and 

icle,  loni. 

progno»i<  of.  693. 

■praiot,  UHU. 

on     fracture     of    olSTiele, 

symplDius  of,  692. 

from  infantile  paraly- 

1060. 

treatment  of,  6U3. 

tit,  117U. 

Holt,  Dr.  L.  E.,  on  diarrboe*! 

acupuncture,  693. 

from  iiourti«e0,  116U. 

diseases,  61. 

painting,  693. 

from         perinrthritit, 

Hopkins,  Dr.  Wm.  B.,  on  am- 

Hydrooepbaloid    symptoms    in 

1170. 

jiututions,  1.^11. 

dyspepsia,  A. 

from         pcrilyphlitii, 

Horse-shoe  kidney,  il8. 

Hydrocephalus,  spurious,  129. 

SOI. 

Hot  bath  in  frecting,  8o6. 

Hydrogen-gas-insulBation        in 

from   9iicro-iliao  joint, 

Hot  food  and  drinks  as  a  cause 

the   diagnosis  of  cifcal   per- 

1170. 

of  giu*tric  catArrb,  34,  36. 

foration,  301. 

from  vertebral  oarics, 

Hubbard,  Dr.  Le    Roy  W.,  on 

Hydronephrosis,  5115. 

1170. 

congenital  dislocations,  946. 

definition  of,  565. 

general      tuberoaluBts 

Buels  on  chlorosis,  782. 

diagnosis  of,  668. 

an    a     eompliotttion, 

Huguior's  view  as  to  (he  place 

etiology  of,  565. 

IIKX 

of  the  sigmoid  &exare  in  the 

pathology  of,  566. 

bsmorrbago  in,  1193. 

new-born,  328,  3«0. 

prognosis  of,  568. 

intra-peWio  abaceu  in, 
1188. 

Humerus,  fractures  of,  1062. 

sympluuis  of,  667. 

compound     separation 
of  epiphysis,  1064. 

treatment  of,  56fi. 

limitation    of    motion 

Hydrophobia,    .t58,    893.       ,Se* 
Rabies. 

in,  UBS. 

of    anatomical     neok. 

long  splint  is,  11. SO, 

106.3. 

Hygienic  snrroundingi  in  diar- 

manual  oiteocla<i>  in. 

of  condyle,  1072. 

rbceal  disease,  101. 

1274. 

of    coronoid     process, 

need  of,  776, 

motion      in     treating. 

1075. 

Hymen,  714,749. 

1173. 

of  cpitnMblea,  1071. 

absence  of,  749. 

mui-oular   waiting   in, 

of     lower     epiphysis, 

biforis,  716. 

11S4. 

1069. 

erihriformis,  716,  749. 

operation     for,    1193, 

of  lower  |wrt,  1067. 

(lenticularis,  716. 

ll«8. 

of  oteoranun,  1074. 

Hmbrintus,  716. 

by  aoraping,  1196. 

of  shaft,  Iii6.'>. 

imperforate,  749. 

pain  in,  1101. 

of  surgical  neck,  1065. 

peculiarities  of,  716. 

paMiTo      motion      in, 

of     upper    epiphysis. 

septus,  716. 
subseptus,  716. 

I1S8. 

1063. 

perforation      of     gnt, 

Humphrey  on  forearm-fracture. 

Hypertemia     of    ovaries     and 

1101. 

lu-fl. 

tubes,  739. 

quiet  diaeace,  tlA8. 

Hunchback,  1031. 

Hypem-sthesia  ventrieuli,  IS. 

results  of,  1188,  1198. 

spine,  1U22. 

Hyperkinetic  curve,  1007. 

splint  in,  1177. 

Hunt,  Dr.  W.,  on  calculi,  396. 

llyperpliisiii    of      the     lymph- 

■tftgen  of,  1100. 

Hunter  on  pernicious  anwmia, 

nodules,  91. 

•Utiltics  »f,  1189. 

813. 

Hyperplastic    proliferating    sy- 

•ymptomii of,  llSl. 

Hutchinson  on  fracture  of  sur- 

novitis, 1133. 

treatment  of,  1 173. 

gical   neck  of  humerus. 

synovitis,  1128, 

of  absceas,  1177. 

1065. 

Hypertrophy    of     extremitia, ' 

true  (litlocation  from. 

on  luxations,  1098. 

onngeniUl,  930. 

1191. 

Hydatid  of  kidney,  584. 

of  spleen,  798. 

laxationa  of.  1116, 

of  liver,  425,  445. 

Hypospadia,  648. 

dor»al,  1117. 

anatiiuiioal    characters 

closure  of  opening  in,  6S3. 

reduction  of,  1118. 

of,  447. 

deepening    the   groove   in. 

•.Tmptom«of,1118. 

bibliography  of,  466. 

851. 

frequency  of,  1116. 

diagnosis  of,  452. 

diagnosis  of,  650. 

from  disease,  1116. 

dogs  a  cause  of,  446. 

etiology  of,  648. 

into  pubes,  1123. 

dttnitioii  of,  454. 

into      sciatic      nottib, 

eohinncooous  in,  447. 

in,  652. 

^^H 

fremitus  in,  451. 

pathogenesis  of,  648. 

^^^H  .                reduction  of,  1121. 

frcqiicncy  of.  446. 

in    Iceland   and    Aof- 

prognosis  of.  650. 

^^^^          into  thyroid  foramen, 

straightening  the  penis  in, 

m 

tnilia,  446. 

1151. 

^^^^                  rodoctionof,  1121. 

not   rare    in    children, 

time  for  operation  in,  651. 

^^^K                 svmptoma          of, 

446. 

treatment  of,  A5U. 

^^B 

pressure  -  symptoms, 

Hysteria  in  leukiemia,  T8i. 

^^^^           ligni  of  oure  of,  1190. 

451. 

Hysterios,  853. 

H^                   spontaneous,  1116. 
■                   theory  of,  1116. 

projronsi;*  of,  454. 

rupture  in.  451. 

■                     traumatic,  1117. 

suppuration  in,  461. 

I. 

■                     rarieties  of,  1116. 

symptoms  of,  448. 

volunury,  1116. 

tiiiniii  in,  445. 

Iceland,  hydatid  in,  446. 

with  fracture,  1119. 

treatment  of,  455, 

Ice-water  as   a  cause  of  diar- 

Hipporio  noid,  SCO. 

unknown  in  America, 

rhma,  107. 

History   of    spinal    curvaturo. 

446. 

Icteric  pallor  in  lanksmia,  786. 

1001. 

Hydmmia,  769. 

Icterus,  406. 

Bob-nailed  litror,  488. 

Hydrsmio  plethora,  769. 

alkalies  for,  417. 
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leteruv,  iHlliuriict  in,  417. 

Ioteru>,  typhoid,  507. 

Infectious    ba*muglobinuria   of                  ^H 

ooiuti|iBlian  io,  417. 

urticaria  in,  416. 

the  new-born,  course                ^H 

diagoosii  of,  416. 

varietiea  of,  408,  407. 

of,  8;i!<.                             H 

bow     dittinguithed     from 

Idiopatbie  anicmia,  808. 

deanition  of,  827.                  ^^^B 

organic  diwue,  410. 

wry-neck,  080. 

diagnosis  of,  837.                  ^^^^^| 

diuretics  io,  418, 

Iloo-col'itia,   i:i4.     Str  Bntero- 

etiology  of,                             ^^^H 

embryonum,  400. 

Culilia.  Acute. 

history  of,  82M.                       ^^^H 

fatty  >t<Ml«  in,  41  i. 

Ilingwortb  on  elbow-fraoturaa, 

pathological     anatomy                ^H 

foetal,  4U8. 

1074. 

of,  8.13.                               ^^M 

lUcr  infantile,  114. 

Immermann  on  blood  in  cbloro- 

pntholiigy  of,  835.                ^^^H 

cai»e(  of,  414. 

sia,  780. 

prognosis  of,  838.                 ^^^^H 

duodeniti*  a  OMUo  of, 

linpaotod  fracture,  106U. 

symptoms  of,  829.                ^^^^^| 

116. 

Imperfect  develupment  of  OT^ 

synonymes  of,  827.               ^^^^| 

pulfte  in,  416. 

nee  and  tubea,  7:i2. 

treatment  of,  838.                 ^^^H 

sjrmiituin^  of,  416. 
Bunu  or,  401). 

Imperforate  anus.     Ste  Anna. 

inflnmiuations     of     minor                ^H 

hymen,  749. 

joinU.  1258.                                         ^H 

DKinBtoruin,  4U6. 

arethra,  tXl. 

vulvo-vaginitis,  720.                              ^H 

benign,  40(1,  407. 

Impervious  rectum,  331. 

Inflammation,  acute  catarrhal,                 ^H 

buw     discriminated 

Impresaions,  maternal,  930. 

with           non-epithelial                 ^| 

from  grave,  413. 

Improper     food      a     principal 
caute  of  diarrhoial  (lie- 

lesion)!,  SI.                                              ^H 

diagnuBJs  of  grare  and 

catarrhal,  in  dyspopsuL,  S.                  ^| 

benign  easoa,  413. 

ease,  Oi. 

cbrouic,    of   intestine,    fol-                  ^H 

grave,  409. 

foods,  lO.-i,  101. 

lowing      the     acute                 ^H 

a*  a  iwntequenoe 

hygienic  surroundings    in 

croupuu!*  form,  93.                     ^H 

of       congenital 

anaemia,  774. 

following         follicuhsr                  ^| 

nypbilit,  412. 

Inanition,  anaemia  of,  774. 

ulceration,  93.                              ^M 

bile-duou  in,  409. 

Inciaed  wounds,  867,  875. 

chronic    catarrhal,    follow-                   ^M 

OBMS  of,  410. 

Inoomplete  fracture,  1050. 

ing  acute  disease  of  the                   ^M 

oausef  of,  409. 

Inoonstanl  bacteria,  177,  182. 

intestine,  91.                                      ^M 

hoK  discriminated 

Incontinence  of  urine,  591, 

of  bone,  092.                                         ■ 

froiuniild,4l.'l. 

Incurved  penis,  665. 

of  intestine,  itcute  croup-                 ^M 

faowili«ori[i]iu»te<l 

Inilex-finger  luxation.  1115. 

ous.     Srr    Acute  Croup-                  ^H 

fnidi  intliimma- 

Indications  for  excii^ion  of  knee, 

ous  IntlamuiiLlion.                              ^H 

tiunof  tile  liver, 

1226. 

of     lymph-nodules,    intes-                  ^H 

412. 

Indigestion,  1.     See  Dyspepsia. 

tinul,  84.                                        H 

(                         liver  in,  409. 

anvmia  of,  774. 

■ntopsiss  after,  84.                        ^M 

organic  defects  of 

favorable       Io       bacteria] 

deep  ulcers  in,  S.'i.                           ^M 

liver  a  cause  of. 

growth,  73. 

frequency  of,  84.                           ^B 

409,  410. 

habitual,  5,  8,  9,  10. 

gross          appearanoea           ^^^H 

patbolugj  of,  410, 

in  suckling  children,  2. 

^^H 

411,  412. 

Indirect    violence  in    fractures. 

healing  of,  87.                        ^^^| 

phlebitia  in,   bow 

1047. 

miorosoopieal   appear-           ^^^H 

diieovered,  4U. 

Inequality  of  eyea  a  oausa  of 

ances  after,  88.                           ^M 

prognoiis  In,  414. 

wry -Deck,  980. 

post-mortem     changes                  ^M 

■eptiorormof,411, 

Infancy,  liver  in,  405. 

after,  80.                                        ^M 

412. 

uterus  in,  744. 

prognosis  of,  87.                               ^M 

bowdiacrimi- 

Infantile  atropbv,  intestines  in. 

ulcers  in,  8 1,  85,  80.                      H 

nate<l,  413. 

94. 

deep,  85,  86.                             ■ 

treatment  nf,  414. 

paralysis-deformities,     the 

superScial,  85,  86.                   ^M 

umbilical    hemor- 

mechanical      treat- 

Inflammations, deep,  845.                           ^| 

rhage  in,  41 1. 

ment  of,  1398. 

of    the   intestine,   chronic,                   ^| 

umbilical    phlebi- 

division, 1298. 

■ 

tia  in,  411. 

hip,  1308. 

Ingesta,  diarrhcpa  from,  86.                           ^H 
Inhaler  for  ether,  910.                                    H 

aUd,  4116. 

knee,  1300. 

bile  in.  4U0,  40B. 

knock-knee,  1308. 

Inherititni'e    of    disease.      Set                 ^M 

blood  in,  4U7. 

pes  enleaneus,  1306. 

Herolity.                                                      ■ 

caoaea  of,  407, 

pes  eqiiinus,  1200. 

Ioberi(e<l  syphilis  in  dyspepsia,                  ^M 

ductal  venoaut  in, 

nppliances,  1300. 

H 

407. 

pes  valgus.  iail4. 

Injections  for   acute  diarrhcea,                  ^M 

frequency  of,  409. 

pes  varus,  I30.'l. 

■ 

liver  in,  407. 

shoulder,  1310, 

Injuries  of  the  kidney,  586.                          ^H 

origin  of,  407. 

spine,  l.tUU. 

to  the  brain,  854.                                   ■ 

pathology  of,  408. 
Silbermann'a 

taken  for   hip-disease. 

Injury  acauseof  wry-neck,  979.                   ^M 

1170. 

examining  for.  810.                                ^M 

viewa      regard- 

Infants,   acute   epiphysitis    in. 

in  Pott's  disenoe,  1019.                           H 

ing,  408. 

1237. 

Inner  condyle    of    femur    sep                     ^U 

aymptom»  of,  408. 

treatment  of  olnb-fboi  In, 

arated,  IU90.                                                 H 

mineral  waterrfor,  417. 

964. 

Insect-stings,  R6S.                                           ^M 

prognoris  in,  410. 

Infection  of  pernicious  anamla. 

Instrumental  osteoclasis,  when                    ^M 

aalinc     liixatives     in, 

810. 

advisable,  1278.                                   ■ 

417. 

of  pneumonia,  587. 

when  not  advisable,  1279.                     H 

•eplio  form  of,  412. 

Infectious  ilinrrbira,  108.     Ser 

Instruments      for      estimating                    ^M 

Stern 'a  experiment*  in  pro- 

Diarrhcsa,     Acute     My- 

blood-cells, 780.                                            ^M 

during.  407. 

cotic. 

Insufflation  for  intussusception,                    ^H 

tynonyiiiet  of,  40(1. 

disease,  mierooyles  in,  761. 

■ 

treatment  of,  417. 

bamoglobiniirin     of      the 

of  hydrogen   in  diagnosis,                   ^| 

tnM,409. 

new-born,  827. 

■ 

1354 

INDEX   TO  VOLUME   HI. 

^^H 

^1      Interi-undylar  fissarc,  1070. 

Intestine,      abnormalitiee      of 

Intussurception,    reduetiOD    of,               f 

^M      Interco>t»l  ntiuralgiu,  how  dis- 

(U>all,3l5. 

254,  262.                                  ^J 

H          tioguMbed    fram    gutnlgia, 

absence  of,  315. 

resulu  of,  254.                           ^^M 

P 

of  large.  338. 

seat  of,                                        ^^B 

Intermittent  turtivolliii,  98&. 

acute  catarrhal  inflamma- 

sections of.  252.                           ^^H 

Intcrnnl     Btmngiilation,    tr»a- 

tion    of,    with    non- 

signs  nf,  267.                                 ^H 

^            mfttic,  20;i,  2ti4. 

epithelial  leaiona,  81. 

sloughing  of,  357.                       ^^H 

■       iDtutinal    boctorik,    173.     Set 

croupous  inflammation 

symptoms  of,  254.                     ^^H 

■^                          Bacteria. 

of.  Src  Acute  Croup- 

tenesmus in,  265.                      ^^H 

^H                    in  relation  to  Termen- 

ous  Inflammation. 

treatment  ol^,  257.                      ^^^B 

^H                         tat  i  ve  prooecseB,  179, 

anat'>m>'  of,  7t>. 

vomiting  in,  35.                          ^^^B 

^V                      of  children,  17U. 

congenital     malformations 

Inunctions  in  dyspepsia,  U.            ^^ 

■                     of  fucklingr,  176, 17». 

of  large,  317. 

Invagination.      Stt     Inlussui- 

^»^^      omit!,    163.     .V«   Membrk- 

contents    of, '  after    acute 

ception. 

^^^^B         nous  Colitis. 

Iodide  of  iron  in  leakwmia,  796. 

^^^^I     oonatrictions,      oongeniul, 

87. 

Iodine-|K>iaoning,  861. 

^^^ 

development  of,  321. 

Iodoform    lor   acute   dyspeptio 

^m             eoDlentt  in  diarrhantl  dia- 

paaaafie  of  portione  of,  169. 

diarrhoea,  121. 

^L^         evet,  82. 

rmection    of,  for    obstruc- 

Iron inaniemia,  776,  781. 

^^^^K     diaease,  obronio,  following 

tion,  263. 

in  chlorosis,  7H2.                          ^^fl 

^^^^H         ftOntu    ealarrhal    inflam- 

rupture    of,    from    imper- 

in dyspepsia,  16,  21,  33.            ^H 

^^^"         maliim,  HI,  «2. 

vious  rectum,  332. 

leukwmio,  796.                       ^^H 

^V             inflainiiiationt,  shronio,  Bl. 

small,  cyst4  of,  317. 

in  the  organs  in  pemioiooi       ^^H 

^H              louka-mia,  7V2. 

Intestines,  autopaiee  of,  76,  77. 

anwuiia,  816,                            ^^H 

^H             lymubnodules,  77,  79. 
^H^            malformation,  diagnociei  of. 

ooutenta  of,  77. 

mixture,  6U1. 

follicular  ulceration  of,  84. 

Irrigation  of  the  bowel  in  acute 

^^^. 

in  nthrvpsia,  94. 

pnrerO'Coliti.i,  148. 

^^^^B           prognovia  of,  319. 

in  leuktemia,  791. 

of  the  intestine   for  diar- 

^^^^F           ajmiitoma  of,  31S. 

Intrs-articular  ankylosis,  1267. 

rhoea,  119. 

^                      treatment  of,  319. 

fractures  of  the  epicondyle, 

of    the  stomach   for  diar- 

■                      vark'tii'B  of,  31&-3IS. 

1071. 

rhoea,  118. 

^H             membmnouH   catarrh,  163. 

preanure,  1149. 

Irritability,  830.                                  ^_ 

^H                  ^ec  Membranous  Euter- 

Intraciipsular  abscess,  1152. 
Intrapelvic  abscess,  1188. 

in  chlorosis,  778.                         ^^^| 

■ 

of  bladder,  675.                          ^^B 

^B             miorofcnpj,  75. 

Intra-utcriiienuipulation,  986. 

Irritable  stoniaeh,  820.                       ^^H 

^^L           obatruclion,  ngepaia  in,  265. 

dialocnliuna.  946. 

Irritant   substances  as  •  eaoi*       ^^| 

^^^^            by       fibrous       bands, 

frncturc,  lO.M. 

of  gastric  catarrh.  3{.                     ^^H 

^^K 

of  clavicle,  1059. 

Ischiatic  crutch-s|ilint,  1137.            ^^H 

^^^^V           euea 

luxations,  iu«i». 

Ischiorectal  nbsceM,  345.                 ^^H 

^^M            olanes  of. 

peritonitis,  268.     iSae  Part- 

Itohiog  of  tb«  anna,  338.                ^^B 

^^^H            defined,  247. 

tunitia. 

^^^H 

^^^^P           diagnoda 

wry -nock,  979. 

^^H 

^^^^H            due  (o  Mcukol's  direr- 

lntu!<tiuceeriljun,     ii^ectionJ    of 
air  in,  258. 

^1 

^^^^^B 

^^^^^H           due  to  worms,  248. 

aaalomy  of,  2.'i2,  253. 

Jacket  in  spondylitis,  1037.             ^^| 

^^^^^B            from  conatriction,  203, 

artificial  anus  fur,  263. 

Jacobi,  Or.  A.,  on  anxmio,  1t8.       ^^M 

^^^V 

aaeptic  opera.tion  for,  261. 
bloody  discharges  in,  355. 

on  enorasi^  691.                         ^^M 

^^^^H           from    foreign    bodiaa. 

on  lab««  meeenleriea,  308.                ■ 

^^^V 

cases  of,  257. 

Jaksch  on  the  blood  in  leukc-        ^^M 

^^^^H                    laparotomy       for, 

cathartics  injurious  in,  258. 

mia,  788.                                          ^H 

^^^^ 

causes  of,  252. 

Jamestown-weed  poisoning,  862.       ^^H 

^^^^H                    potato-cure       for, 

chnrnic,  256,  267,  260. 

Jaandico,   406,  431,  474.     St      ^H 

^^B 

complieations  of,  253. 
death  from,  257. 

^^H 

^^^^B                   STmptoma  of,  249. 

from  constipation,  3t>0.              ^^^| 

^^^H                  treatment 

de«cription  of,  361,  263. 

in  cancer  of  the  head  of              1 

^^^^B           from    intiisauaception, 

diagnosia  of,  256. 

the  pancreas,  398.                           M 

^^^B                                           In- 

(iilHtatinn  for,  257. 

malignant,  507.                           ^^B 

^^^^^K 

discriniinntod    from    acute 

Jaw,  lower,  fracture  of,  III55,            ^^B 

^^^^B           from  pi-ritonitia,  276. 

cTitoro-colitis,  142. 

luxation  of  lower,  1101.             ^^H 

^^^^H           from     volrulus,     3S0, 

from  perityphlitis,  301. 

Jewish   children   exempt  from      ^^H 

^^^B 

enematn  for,  258. 

^^B 

^^^^K           ileo-on>cal.  264. 

ileo-civcal,  2.')3,  256,  263. 

Jinison-weed  poisoning,  863.           ^^| 

^^^V           in 

in  nc-uie  iliarrhoal  disease, 

Joint  abscess,  1152,                             ^^H 

^^^H           in  tubcrculoaia.  264. 

90. 

affection,  1127.                             ^^H 

^^^^B           operation  for,  26i. 

injections  in,  258. 

alTections,  metoatotic,  1364.              ■ 

^^^^H            progDoaia  of,  265. 

iniufflnlion  for,  258. 

coniplit-ations  in  acute  in-               J 

^^^B            table 

iBparoloiuy  for,  260. 

fectious  discuses,  1364.           ^^1 

^^^^B            treatment  of,  265. 

uinuipulntiun  of,  254,  358. 

flui.l  in  R,  1227.                          ^H 

^^^™            varieliea,  247. 

mercury  in,  259. 

of  hip  luxated,  1 116.                 ^H 

^F            oooloaion,   congenital,    op- 

morbid  anatomy  of,  353. 

Joints,  disease*  of,  939,  1139.           ^H 

H                   eraliona  for,  320. 

operation  for,  260. 

bow  infected,  1141.                    ^^B 

■             pvasite^  217.     5m  P>n- 

opium  in,  258. 

non-tubersular    diaeooe  of,              ■ 

^H 

palpation  in,  255. 

1223.                                                   ■ 

H              rapture,  325. 

post-mortem,  253. 

of  children    imperilled  by               1 

^1              nloera,  catarrhal,  88. 

preparations    for    laparot- 

violenoe, 1252.                                  1 

^B             wornia  a  cause  of  koaemia, 

omy,  260,  262. 

plastio     inflauniationa    of,               M 

■ 

rectal  detection  of,  366. 

^m 

^^B 
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Judsoo's  spinal  sppanlu*,  1003. 

Kidneys,  anomalies  of,  fusion, 

Lannelongue     on     elbow-frac-             ^H 

kuliDt       Tor       bip-diiMM, 

518. 

tures,  1074.                                             ^M 

1180. 

horse-shoe,  518. 

Lapurocolotomy,   left,   for  ab-             ^H 

Juice  u{  be«r,  IIS. 

in  acute  diarrhoeal  disease. 

sence  of  rectum,  328.                            ^H 

pancrcBtir,  AtV. 

to. 

Laparotomy.     Set    alto  Oolol-             ^H 

function  of,  3tV. 

in  chronic  cases,  95. 

omy.                                              ^H 

in  dyspepsia,  10. 

for  congenital  occlusion  of            ^H 

muvklile,  522. 

the  bowel,  :<2i).                          ^M 

X. 

number  of,  516. 

for  intussusception,  2ilO.                  ^H 

(Kisitiun  of,  520. 

Lardarein,  441.                                          ^H 

Keating,  Dr.  John  M^  on  dii- 

single.  517. 

Large  intestine,  congenital  mal-            ^H 

saBos  of  the  ulerui,  vagina, 

site  of,  519. 

formation!)  of.  317.                ^H 

and  rulva.  711. 

ureters,  519. 

rudimentary,  318.                     ^H 

Keen,  Dr.  W.  W.,  on  intestinal 

Kinloch.  Dr.  R.  A.,  on  anky- 

Larrey's amputation  ut  shoul-             ^H 

obatruction  in  children,  247. 

losis.  i2r>6. 

der-Joint,   i:i2:i.                                      H 

K^flr,  118. 

Klmbcrgcr  on  leukiemia,  796. 

Lateral  curratures  of  the  spine,            ^H 

Kelly,  Dr.  Howard  A.,' on  dis- 

Knee-excision  cases,  1222. 

^^^M 

eaaee  of  the  orarins  and  tubes, 

Knee  joint  amputations.  1330. 

Roth                                  ^^^H 

731. 

ankylosis,    osteotomy      in, 

Laudanufn-puisiining,  861.             ^^^^^| 

j                   Ket«b.  Dr.  Samuel,  on  wngeni- 

1286. 

Laurent  on  complicated  fracture           ^H 

>                             Ul  dislocations,  Vib. 

disaaws,  1205. 

of  humerus,   1066.                                ^H 

on    curvature   of  spino    in 

osteitis  of,  1200. 

Lavage  of  ntunuich,  6.                              ^H 

children.  lOO.S. 

suppirrative   synovitis 

of  stomach  for   dilatation.             ^H 

Kidney,  cysts  of  the,  582. 

in,  1207. 

49.      IScr  also  Irrigation.            ^H 

definition  of,  582. 

flushing  the  Joint 

Laxatives    for    the    new-born,            ^H 

diagnosis  of,  58.^. 

in,  1208. 

^H 

pathology  of,  5K3. 

symptoms,  1207. 

Lead-poisoning,  861.                              ^H 

treatment  of.  584. 

treatment,  12U7. 

Leaving   off  splint  in  hip-dis-             ^H 

floating.  .i22. 

synovitis  in,  1205. 

ease,  II»U.                                            ^M 

diagnosi<  of,  .■>24. 

symptoms,  1206. 

Lee    on    fracture   of   ne«k   of             ^H 

etiology  of,  522. 

trsatmeat,  1206. 

femur.  IUS4.                                     ^^H 

symptomi  of,  .i2S. 

tubercular,  120.S. 

Lee,  Dr.  Wm.,  on  diseases  of  the      ^^^H 

treatment  nf,  524. 

syuiploms,  1208. 

umbilictiH,  683.                               ^^^^| 

form  of,  0 1 6. 

laxalionii,'ll2:i. 

Left  lumbar  colotomy,  328,  358,      ^^^B 

granalar,  635,  555. 
Eorie-shoe,  518. 

abnormal   mobility  in, 

Leg,  amputation  of,  1328.                        ^M 

1124. 

bones  of,  most  frequently              ^M 

hydatid  of,  584. 

oompound,  1124. 

fractured.  1046.                             ■ 

diagnosis  of,  585. 

congenital,  1123. 

fractures  of,  1082,  1093.                   ■ 

etiology  of,  584. 

patella  in,  1125. 

from  necrosis,  1094.                  ^M 

pathology  of,  584. 

rarity  of,  1 123. 

of  tibia,  1093.                           ■ 

progno^in  of.  585. 

operations  on,  1214. 

partial,  1083.                               ■ 

tymptoins  of,  584. 

nrthrectomy,  1216. 

separation   of  epipby               ^M 

treatment  of,  585. 

Knife  for  nmpuUtions,  1313. 

sis.  1096.                                   ■ 

iqjnries  of,  586. 

Knight's  braee  for  spine,  101,1. 

treatment  of,  1094.                     ■ 

eanses  of,  586. 

Knock-knee  of  pamlysin.  1308. 

Leisrink  on  fracture  of  neck  ol              ^M 

diiignosis  of,  588. 

osteotomy  in,  I2V0. 

femur,  1084.                                             ■ 

pathology  of,  586. 

Knox   on    separated   epiphysis 

Lesions  in  I'ott's  disease,  1021.              H 

prognosis  of,  587. 

of  humerus.  1064. 

producing  scoliosis,  1007.                 ^| 

•ubparielal,  5Sfl. 

Kolliker,  analysis   of  cases   of 

LeucocrysUllin,  788.                                H 

symptoms  of,  j86. 

spinal  curvature,  1002. 

T,euoooyphoma  sanguinis,  794.               ^M 

treatment  of,  588. 

Ktinig  on  division  of  tubercle, 

Leooooytes,  estimating,  760,                   ^M 

movable,  522. 

1143. 

in  leukiemia,  788,                             ^M 

proiapaed,  5»0. 

Konmys,  118. 

Leuoocytbsmia,  783.                                 H 

■arooma  of,  213. 

Kousso  for  tape-worm,  224. 
Kyphosis,  1019. 

Louoocytosis,  762.                                    ^| 

single,  517. 

Loucorrhoea,  525,  717.                                H 

■olid  tumors  of,  579. 

definition  of,  717.                              H 

definition  of,  579. 

etiology  of,  717.                                 ■ 

diagnosis  of,  582. 

in  antemia,  775.                                 ■ 

etiology  of,  580. 

U 

Leukaemia,  763,  771.                                H 

pathology  of,  570. 

definition  of,  783.                              H 

prognosis  of,  582. 

Laaohe  on  blood   in  ehloroaia, 

etiology  of,  784.                                   H 

symptoms  of,  580. 

780. 

history  of,  78.'l.                                    ■ 

treatment  of,  582. 

on  pcrnioiotts  aniemia,  813. 

pathological    anatomy    of,              H 

largleal  disease*  of,  550. 

Labia,  elephantiasis  of,  728. 

790.                                                ■ 

tttberaalar  and  scrofulous, 

gangrene  of,  728. 

symptoms  of,  784.                             H 

577. 

treatment  of,  728. 

synonyme  of,  783.                             H 

diagnosis  of,  578. 

Lacerated  wounds,  884. 

Lenksemic  plethora,  787.                          H 

history  of,  577. 

Laoerations,  '<>57. 

retinitis,  786.                                        H 

pathology  of,  577. 

of  the  hymen,  715. 

Leukoain,  787.                                           ■ 

prognosis  of,  578. 

Laotla  acid  for  acute  diarrhoeal 

Iieverage    with    welgbt-exten-               H 

symptoms  of.  578. 

diseaae,  123. 

sion,  1150.                                            ^ 

treatment  of,  578. 

Lameness  in  hip-Joint  disease, 

Levii's   splint   for    the  radius,            ^B 

Kidneys,  anomalies  of,  516. 

1161. 

■ 

arterial  supply,  521. 

littnge  on  complioutefl  fracture 

Lcvrat's     spplianco     for    wry-              ^M 

atrophy,  517. 

of  humerus,  106H. 

neck,  98*.                                              H 

fixed  malposition,  520. 

Langcnbeck's      frtwtBre-stalis- 

LieberkUhD,  rollicles  of,  78.                    ■ 

floating,  522. 

tlos,  1046. 

Lieno-lympballolenkii>mia,7Bl^              H 
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^^H 

Ligitiiro  in  liemorrhag«,  S78. 

Liver,  amyloiil,  fplvi^n  in,  443. 

Liver  in  chronic  tliaeaae,  96.           ^^^^| 

Ligbt-gruy  »toul8,  9$. 

nymptum:*  of,  442. 

in  dyapepaia,  10.                          ^H 

L)ghtoing-9trul(e,  &j!r. 

tonics  in,  4-14. 

in    grave    icterus     neona- 

Limb-bvpcrtnjpfav,    trtttment 

treatment  of,  444. 

torum,  409. 

H           of,  V.'t2. 

vomiting  in,  441. 

in  infancy,  406. 

^H      Limhit,  ftupemuincnirjr,  038. 

•onea  in,  441. 

in  leuknmia,  786,  793. 

^B      Limitation   uf    uiution  in  bip- 

oarcinomu,  467. 

it«  relation  to  the  atomaob 

^H         joiDt  iliseiue,  I IS3. 

oirrbuaia  of,  488. 

in  gaatrio  dilaUUoD,  46. 

^V     Linea  klba,  bornia  tbruugh  tbe. 

age,  489. 

of  children,  423. 

^          2:i3. 

ak-i>li»lic,  491. 

po^ition  affected  by  ricketa, 

Lint.  841. 

anntoniy  of.  491. 

426. 

LipiLcidtt'tuio,  766. 

atrophic,  49«. 

weight  uf,  434. 

Lipteniia,  765. 

dctinilion  of,  488. 

in  relation  to  age,  406. 

>             LipumatouB  tumors,  931. 

dietetic,  49U. 

yellow  atrophy  of,  507. 

^H       Lisl'mni'V  amputation  at  sboul- 

difTorrnliiition  in,  497. 

caoac  of,  607.                         ^^^1 

■                  <li-r,  1324. 

etiology  of,  490. 

definition  of,  607.                 ^^^| 

^H              tareo-metatareal     auiputa- 

frequency  of,  489. 

diflferentiation,  609.             ^^^| 

■                 tion>,  1336. 

from  rickctii,  491. 

etiology  of,  608.                   ^^H 

^M      Lirttor'a  rule*  for  uae  of  tbo  Ea- 

hypertrophic,  493. 
kidneyB  in,  493. 

history  uf,  6U7.                      ^^^H 

^H                  march  bandage,  1332. 

^P              thigb-uuipuution,  1331. 

pathological  complioa- 

omy  of,                                ^^^B 

^V      Liaton    on    ooronoid    fracture, 

tiour,  493. 

aymptomatology       ofi         ^^W 

1076. 

pathology  of,  491. 

609.                                             B 

Lit«ratttra   of   panereatie    dis- 
^          eaaai,  401.     Sre,  alco,  Bibli- 

jirognoais  of,  498. 

avnuovuiea  of,  407.              ^^J 

ptomainea  and,  490. 

Lockjaw,  vi|)2.  '                                  ^^M 

■          ogrupbj. 

rachitic,  492. 

Lurdo»i«,  lUnl.                                      ^^H 

^"       Lithirmia from  functional  lirer- 

ae.x  in,  490. 

in  paralyi<i>,  1008.                       ^^^B 

diaurder,  421. 

apleeo  in,  493. 

Loaa  of  power  in  fracture,  1063.                1 

1            Litbolapaxy,  622. 
^^              atatiaticK,  628. 

aymptomatology        of, 
494. 

Lovelt,  Dr.  U.  W.,  on  experi.                 B 
menta  with    gplint   for    hip^                B 

^B      Litbotrit;,  (>22. 

aynonymea  of,  488. 

11H2.                                                        J 

^H      Liltre'a  oiicrtition,  32S,  360. 
^M                      lor   imperforate   anna, 

trealnient,   prophybio- 

Lovclt'a  hip-aplint,  IIM.                   ^^M 

tic.  498. 

Lower  end  of  femur,  fracture  of,        ^^^B 

^M 

apeci&c,  490. 

^^B 

^H      Liver,  abacrra  of,  4AtS. 

varietiea  of,  488. 

epiphyaia    nf  femur    aepa-                V 

^M                      >«.■a^ide^  ciiuaing,  477. 

tymutic,  490. 

rate<l,  lOUI.                                         B 

^K                     bil^>li<i|;mpb,v  of,  479. 

oongenital      mnlfonnationa 

part  of   humerua,  fracture                 B 

^H                     cam)>liciilioDa  ol,  474. 

of,  42fl. 

of,  1007.                                              ■ 

^^^^^^^^  diitgnofis  of,  J7.'i. 

congeetion  of,  430. 

mdio-ulnar  articulation  of                fl 

^^^^^^^^iluratiou 

bibliography  of.  434. 
diagnoaU  of,  432. 

wrist  luxatod,  1114.                        fl 

^^^^^^^VcnUriji'ment 

Lower.cxtrvmity    amputationa,                1 

^^^^^^H  atiolugy 

jaundice,  431. 

^^M 

^^^^^^^Hiigrer 

morbid     anatomy    ot. 

Lower-jaw  fraotore,  1066.                 ^^^B 

^^^^^^^K  fro<|ucncy 

4311. 

luxatiooa,  1101.                            ^^H 

^           gaatro-inteatinalaymp- 

prognoaia  nf,  432. 

Lowered  nervous  foroe  in  dy»-               V 

^^^^^m               toma 

aallow  face  in,  431. 

pepsia,  3.                                                     fl 

^^^^K           in  tbo  ncK-bom,  468. 

aymptoma  of,  430. 

Luoaa,  I>r,  R.  C,  hia  opinion  re-               fl 

^^^^V 

treatment  of,  434. 

garding  injection.'  and  inauf-                ■ 

^^^^B                                 474. 

controotiona  of,  488. 

flation  for  invagination  of  the                fl 

^^^^K           morbid    anatomy    of, 

cyat  of.  426. 

bowel,  368.                                              ■ 

^^K 

disorder  of,  with  litbaimia. 

Lumbar  oaries  with  paraplegia,              fl 

^^^^^M  pain  in. 

421. 

^^B 

^^^^^^HB  prognoaia 

ditLor«lcrA  of,  due  to  pancre- 

disease, 1033.                                ^^^| 

^^^^^^^B  pulmonary    fymptoms 

atic  calculu^  387. 

^^^1 

^^^H 

enlargementa  of,  432. 

nephrotomy,  609.                         ^^^H 

^^^^H           rare  in  children,  466. 
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anomalies  of  oommuoica-            ^H 

Ncnreotoiay  in  wry-nook,  991. 

Opiates  before  anaesthetics,  925. 

UuD  of,  749.                                  H 

Nenrtlii  in  bip-diraue,  1 19,1. 

Opium  in  i>cute  dyspeptic  diar- 

oanoer  of,  739.                                  ^H 

j                   NcurosM  from  phiuoait,  tSV. 

rbn>a.  12(. 

congenital    malfurmatioDi,            ^H 

i                   NeuroUo  curve,  1007. 

in  acute  entcro  colitis,  148. 

H 

Neurutiimy  in  wrj-neck,  991. 

in  I'holem  infiinlnm,  132. 

diMaseaof,  731.                              H 

KeW'b«irn,  con^tipatiun  in,  203. 

in  diiirrbci'ii,  1U8. 

by     rectal     palpation,             ^H 

r>ll;  liver  in  the,  4't8. 

injurious  in  cyclical  vomit- 

M 

jtundivo  of  Ihv,  407. 

ing,  24. 

by  vagina,  732.                         ^H 

micrucjrtM  in  bluotl  of  Ibe, 

Orchitia,  697. 

diagnosis   of,  in  gen-             ^H 

704. 

causes  of,  897. 

oral,  732.                               H 

Newlnnd-Fodluy  on  oue  of  Jaw- 

course  of.  697. 

due  to  sexual  Mtirity,               H 

fracture,  1U&6. 

symptoms  of,  (197. 

732.                                        ■ 

Nigbc-ory  in  aniemia,  77i, 

treatment  of,  098. 

general     olassiSeation             ^| 

Nipple;.  fomlinK-,  105. 

Origin  of  deformities,  930. 

of,  733.                                    ■ 

oil  the  sbiliiininal  wall,  7S2. 

Orthopwdio    dis^iensary    (New 

Imperfect  development  of,              ^| 

Bupernumeniry,  7J0. 

York ).  BtJitistics  of  hip-dis- 

■ 

Nitrate  uf  silver  in  dyspepsia. 

eoM  in,  IIIKI. 

in  hernia,  235.                                     B 

19,  19. 

Osier  on  leuku-uiia,  787. 

physical    examination   of,              ^M 

Noma  pudendi,  729. 

■ 

Non-cutting      operation!      for 

1268. 

rudimentary,  743.                               ^M 

stonis  6L'2. 

system,  disttuea  of,  929. 

ruptured,  739.                                      ■ 

Non-cytogenio  an»mia«,  773. 

Osteitio  inflammation,  1128. 

single,  742.                                           ■ 

Non-deforming  olub-foot,  903. 

Osteitis  fungosa,  1022. 

tumors  and  inflauimations              ^M 

Non-implieatiun    of   cpiphyNS 

of  growing  bone*,  1238. 

of.  732.                                           ■ 

,                      of  joino  in  periostitia,  908. 

tuberoular,  1146. 

Overfee<ling  as  a  cause  of  gas-              ^U 

1                   Nose,  furoign  boily  in.  Mil. 

ol  knee,  1210. 

trie  dilatation,  44.                           ^M 

bemorrbago  from,  869. 

Osteo-arlhritiB  of  minor  joints, 

dangers  of,  65.                                   ^M 

Nouri:<bment  in  anasmia,  77A. 

1258. 

in  dinrrha-a,  102.                                 ■ 

Nuek'a  oanal  in  hernia,  235. 

Osteoclasis,  application  of,  1277. 

in  entero-oolitis,  145.                         ^| 

Nurse,  cleanlineu  indispensable 

by  ditlootioo,  1274, 

perityphlitis  from,  33S.                     ^M 

in,  105. 

definition  uf,  127. 

lends   to  increase  the  nor-            ^H 

in  dyspepsia,  I. 
1                    Nursing-buttles,  105. 

history  of.  1273. 

mal  number  of  intestinal      ^^^^t 

ruunuul,  1274. 

bacteria,                                   ^^^^| 

Nutrient    enemata    in    gastrie 

when  ndvisablo,  1278. 

Oxalic-acid  poisoning,  860.              ^^^H 

dilatation,  51. 

when  not  adrisable,  1279. 

Oxygen,  deficient,  causing  ana-            ^H 

ressela  in  periostitis,  998. 

Oateo-mTelilis     of    phalanges, 

min,  774.                                           ■ 

Nutritlun  in  entero-oolitis,  139. 

1262. 

in  leuka'mia,  796.                             ^M 

Osteotome,  1282. 

per  rectum,  M)].                                 ^H 

Osteotomy.  1279. 

Oxyuris,  propagation  of,  319.                   ^M 
veriuicularis,  237.  iSssFin-              ^M 

O. 

aoBstbesia  in,  1283. 

application  of,  1381. 

Worms.                                           ^1 

Obligatory  bacteria,  176,  178. 

deSniliun  of,  1279. 

^M 

Obstruction,     intestinal,     347. 

for   ankyloAJr  in  a  vioioiu 

^M 

Set!    Intestinal    Obstnjo- 

position,  1285. 

1 

UOD. 

for  anterior   tibial  ourTei, 

to  rwpiration,  847. 

1294. 

Packard,  Dr.  J.  H.,  on  oolot-             ■ 

Obstructions  oaosing  constipa- 

for bow-leg.  1293. 

omy,  357.                                           ^M 

tion.  198. 

for  club  fiM)l,  1297. 

on    fractures   and    disloca-               ^M 

Oocipito-atloidian        wry-nock, 

for  flai-foot,  1298. 

tions,  IU43.                                       ■ 

983. 

for  kuock-knce,  1290. 

Pad  for  hernia,  23V.                                ■ 

Ooolufinn  nf  bowel,  congenital, 

general  remarks  on,  1261. 
history  of,  1279. 

Pain  in  abscets  of  liver,  473.                ^H 

operiition  fur,  .120. 

in  buck,  lu  10.                          ^^^H 

P^B 
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^^H 

^B              in  ilipru^e  of  kitlnpy,  5H1, 

Panoreas,  niMlignant  dirnise  of, 

Panerealie  Juct,  cicatricial  con^              1 

^H                       of     Mcro-iliac     joiot, 

,196. 

traction  of,  3I<6.                      1 

■ 

tninufi,  366. 

onnlracliiin  nf,  388.                      ■ 

^H              in  djupefiiia,  7. 

neiTOSfd,  rrmovul  of.  380. 

eflect    of    stenosis    of,                1 

^H             in  e|}i|^hy>itiK.  12.'i4. 

nerve-iufluenoe  on,  370. 

37V.                                      ^J 

^m              in  fracture,  1052. 

of  birds,  367,  368. 

ligalioo  of,  .169.                  ^^B 

^H              in  liiji-joint  dipoa^e,  114U. 

of  ohicl«,  367,  368. 

obstruction  of,  S'9.           ^^B 

^H             in  inRninmutiuna  of  joint*, 

of  larval  frog,  368. 

•tenosis  of,  S79.                    ^^B 

H 

ouiTHtinns  on,  373,  37.'). 
pnysiology  of,  3611. 

(toppoge  of,  leading  to               1 

^H              in  injury,  841, 

cysu,  387.                        ^J 

^H             in     jointt     in     lealciumik. 

position  of.  365. 

stricture  of,  .188.                 ^^H 

H 

prolapse  nf,  in  wounds,  J73, 

ferments,                                    ^^^| 

^H              in  perin^Utix,  99b. 

374. 

Astola,  urtiBcial,  .194.                ^^H 

^P               in  rcniiueif,  11X18. 

protrusion  of,  373,  374. 

^^B 

■^              in  six.ndylltis,  102S. 

relations  of,  366. 

charactera  of,  371.              ^^ 

in  fynoviti».  lUO. 

resecUon  of,  375. 

ehemieal    composition 

Palatal  fracture,  1US7. 

Schilf's     observations    on, 

of,  371. 

H        Pallor  in  ana-njia,  77&. 

370. 

effect  of,  in  ab^himioal 

^1       Palmar    ami    plantar    abacea, 

sclerosis  uf,  377. 

cavity,  393. 

■ 

deecribwl,  377. 

on      albuminoids. 

■                c-lub-band,  937. 

duodenn  -  cboleoystot- 

.170,  371. 

^B       Palpation     in     intunaBoeptiob, 

nmy  in,  379. 

00  tat.  369,  371. 

M 

etiology  of,  377. 

on     starch,    389, 

^H             rsctal,  for  ovarian  iliaeue. 

progriws  of,  378. 

371. 

V 

treatmpnl  of,  378. 

on     sugar,     370, 

^1       Palpitation  of  heart  in  aniemia. 

seirelions  of.  369. 

371. 

■ 

supernuinerury,  366. 

on  Ibe  skin,  371. 

■       Panartbritii,  I12H. 

suppuration  in,  382. 

fnnations  of,  369. 

^H       Panax  on  club-fuut,  U70. 

•uricry  uf,  373. 
sypnililic  lcsion<  of,  400. 

obstruction  due  to  biliary 

^m      Panorea«,      abnxmiailties     of, 

ciileuhis,  387. 

■             sse. 

signs  of,  4U1. 

eflecis  nf,  :i«(i. 

■              obKCM  of,  .180.     .S><  Ab- 

treatment  of,  401. 

Pancreatin   in   acute  dysiieptin 

^B                 aoeu  of  Panerena, 

topography  i>f,  365. 

diarrhcea,  l2o.                                ^fl 

^B             aooeuotj,  36A. 

treatment         of,         when 

Pancreatitis,  acute,  376.                    ^^B 

^1                     ducts  of,  :!AU. 

wounded,  .174. 

cases  of,  Jt76.                         ^^ 

^H              nnaloiny  of,  Mb. 

luberculnsis  uf,  399. 

clinical  history  of,  37^.               B 

^^^^     oarciniHiia  of.  .f06,  .'i»7. 

wiiunds'  of,  372-374. 

frrqui'Dcy  "f.  .176.                       1 

^^^K            aRo  iif  pationti,  :I97. 

oase»i  nf,  37*-i175. 

interstitial.    377.     Srt               ■ 

^^^^H             appaariincw<  c>f,  X9i. 

Pancrealie  activity  in  the  lower 

Pancreas,    Soleraeis               M 

^^^^m            diaKnnois  of,  .397. 

animals.  371. 

^M 

^^^H             extirpiitii>u  for,  .199. 

calculus,  3S3. 

nrrity  of,  376.                      ^^H 

^^^^H            operation         399. 

removal  of,  3H6. 

syinploms  of,  37S.               ^^H 

^^^^H            primary. 

eyst,     after.treatment     of. 

Ireulmeni  of,  377.                     V 

^^^H             reaeotion 

.•)94.  asi.i. 

chronic     interstitial,     377.        ^^B 

^^^^H            lex  of  putienta,  397 

aspiration  in,  393,  394. 

>9e<-     Pancreas,    Selernais       ,^^H 

^^^^H            itearrbira 

L'Ase>  uf,  'A^6. 

^B 

^^^^K            nymptoniB  of,  .';U7,  .198. 

.•aui-es  nf,  3S7. 

suppurative.     .Set   Abacess       ^H 

^^^V           treatment        399. 

I'omprcssion  from,  392. 

of  Pancreas. 

^^^f            varictiea  of,  .197. 

ilangcrs  frum,  392. 

Panerobiline   in    chronie  diar- 

^^^^^     oomparative    anatomy    of, 

description     of,     386, 

rhoen,  lilO. 

^1             3ti7.  :ins. 

388. 

Papules,  moist,  339. 

^^^^      oyata  in,  379.     S'e  Pancro- 

iletectioD  of,  S91. 

Paralysis    and   sooliosis,    I11O7, 

^^^B         alio  Cysts. 

diagnosis  of,  389. 

1008. 

^^^^f     dogenerntioni  of,  379. 

diflerential     diagnotia 

OS  a  cause  of  oonitinatioo. 

^^^^^      description  nf,  365. 

of.  391. 

196. 

^H^             destruction  of,  not   always 

drainage  of,  395. 

infantile  deformltie*  from. 

^^^^          pruduotivo  nf  ill  boaltb, 

•  lue  to  calculus,  387. 

1298.                                           ^ 

^^^B 

due  to  traumatic  con- 

lordosis        1008.                         ^^H 

^^^^P     development  of,  369. 

traction  of  the  duct. 

reflex  inlcsliDal,  a  enuM  of      ^^H 

B             disMies  of.  ;i«.'.,  376-402. 

388. 

cnneljpntiun,  197.                    ^^H 

■                       boor  ttucliod,  370,  371. 

elTeots  of.  391. 

Paralytin  wryneck,  980.                   ^^H 

^H              displnooment  of,  389. 

etiology  of,  387. 

Paraphimosis.  640.                              ^^^B 

^H            duct  uf,  .'ton. 

extirpation  of,  39.1. 

treatment  of.  647.                       ^^^B 

^H              dunlicity  of,  361. 
^B              embrytinul,  367. 

6stula  for,  391. 

manual,                                 ^^^B 

location  nf,  39U. 

operative,  647.                      ^^H 

^B             funrtional  activity  of,  870, 

operation  for,  393. 

Paraplegia  and  lumbar  earies,               1 

^^ 

prognosis  in,  302, 

10.13.                                        ^J 

^B              functions  of,  369. 

rupture  of,  392. 

in  spondylitis,  1026.                 ^^H 

^B              ^nKrene  of.  .1X0. 

treatment  of,  393. 

Parasites  in  blo>K),  766.                     ^^H 

^B             gunshot  wounds  of,  S76. 

(Usoase.     liiblingraphy     of, 

in  intestinal  oamtl,  217. 

■             bietolonr  of.  367. 

401. 

blood  suckwl  by,  219. 

^M              inflammation  of,  370.     See 

fatly  stools  as   a  sign 

causes  of,  217. 

^B                   Pancreatitifi. 

of,  .190. 

ebildrcD         cspadally 
subjeut  to,  220. 

^1              injuries  of,  .172,  388. 

literature  of,  401. 

^B             invagination  uf,  .180. 

signs  of,  -lOd. 

eleanliuess    a    preven- 

■             laoerations  of,  372. 

displacement,    obatructiro, 

tive,  220. 

^B          lessor,  :tec. 

389. 

cliDie&l  history  of,  118. 
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FuMttef  Id   intotinkl    udsI, 

Penia,  webbed,  636. 

Peritonitis,  acute,  prognoeis  of,                ^H 

effMU  of,  217,  218, 

Pepper,  Dr.  William,  on  fune- 

_^^M 

222,  22S,  228. 

tional  diaordera  of  the  atom- 

septic,  269,  270.                      ^^^M 
stimulation  in,  277.             ^^^^B 

wobrjoDJc  Mtiritj  of. 

acb,  1. 

219. 

Pepsin  in  acute  dyspeptic  diar- 

suppurative,  271,  277.                   ^H 

geography  of,  220. 

rhcea,  126. 

symptoms  of,  270,  276.                  ^H 

history  of  subject,  217. 

in  dya|>epaia,  13,  20. 

tempentnre  in,  371.            ^^^^H 

infeKMii'D  by,  219. 

in  gastric  catarrh,  38. 

traumatic,                               ^^^H 

introduction  of,  219. 

Peptone  in  the  blood,  766. 

treatment                              ^^^H 

irritation  produaad  by. 

Peptoniiing  milk,  116. 

urine                                     ^^^H 

1219. 

Pcptonoid  fao4la,  115. 

varieties  of,  269.                   ^^^H 

mui-ea  of,  219. 

Pepliinuriiv,  760. 

vomitiug  in,  270,  376.          ^^^H 

nutriment      oonautned 

Perforation  of  bowel  detected  by 

adbcaivo.                                          ^^^H 

by,  2I». 

inaufflatiuu  of  hydrogen, 

appendicular,  282.                        ^^^^| 
chronic,  277.                                        ^H 

pithogeoy  of,  217. 

301. 

pathology  of,  218. 

in  hip-dtseaae,  1101. 

ascites  with,  279,  280.           ^^H 

propagkUon  of,  219. 

Perforativeperitonitis,  273,277. 

complications  of,  379,           ^^^H 

prophylaxis     kgkisit. 

Periartbritia     taken    for    hip- 

diagnosis  of,  279.                    ^^^^H 

disease,  1170. 

history                                   ^^^^M 

ptonikinet  from,  218. 

Perineal  lateral  lithotomy,  sta- 

laparotomy  for,  381.            ^^^^H 

ul»4li  u  inlroduoing. 

tlstioa  of,  628. 

operation  for,  281.               ^^^^H 

220. 

Perinephritio  nbsceM,  669. 

pathology  of,  278.                  ^^^H 

•elf-infeotion        from, 

discriminated        from 

prognosis  of,  279,  280.                ^M 

220. 

perityphlilia,  301. 

symptoms  of,  378.                  ^^^H 

auotiuQ   of  blood    by, 

Perinepbritia,  d59. 

treatment  of,  280.                  ^^^H 

219. 

compared  with  bip-diaease, 

tubercular,  277.                      ^^^H 

Upe-wormi,  221.     See 
i                                 Tape- Worm. 

1173. 

general     or    diffuse,    with           ^^^H 

de&nition  of.  560. 

perityphlitis,     o|)eration                 ^H 
for,  308.                                                ^M 

Tiewa  of  authora    re- 

diagniiais of.  663. 

garding,  217. 

etiology  of,  380. 

infantile,  369.                                       H 

in  atoolt,  100. 

biatory  of,  569. 

intra-uterine,     strangnlat-                 ^B 

Paraaitio  aniemia,  77.'!. 

pathology  of,  559. 

ing    bands  due    to,                 ^B 

Paratypblitia,  282. 

prognosia  cif,  564. 

36.1.  268.                                    H 

Pari  on  apinal  curvature,  1001. 

symptoms  of,  661. 

syphilis  as  a  eanse  of,                 ^H 

Paregoric- poisoning.  !<81. 

treatment  of,  564. 

Parenchymatoua  nephritia,  b33. 

Periodicity  in  cyolieal  vomiting. 

of  the  new-born,  260.                          ^H 

Paria-green  poisoning,  Sftl. 
Parker  on   fraoture  of  head  of 

23. 

perityphlitio,  operation  for,                 ^H 

Periorcbitia,  696. 

312,  313.                                            H 

femur,  10K3. 

cuurae  uf,  696. 

plastic     in     perityphlitis,                 ^H 

Partial  fnujturo,  1049. 

symptoms  of,  696. 

■ 

luxationa,  1098. 

treatment  of,  696. 

snppuntlve,  371,  377.                          ^B 
totieroular,  277.                                    ^M 

Paaaive  motion,  early,  10<9. 

Perluatitis,  993. 

Paiteur'a    viewa    on    baeteria. 

causation  of,  994. 

diagnosis  of,  314.                            ^M 

171. 

complications  of,  996. 

often  called  Ubes,  213.                   H 

Patohea,  muooua,  3.30. 

necrosis  after.  996. 

prognosis  of,  214.                          ^M 

Patella,  fnu-turea  of,  1093. 

prognosis  of,  998. 

recovery     from,     212,                  ^M 

luxationa  of,  1126. 

symptoms  of,  996. 

■ 

1              Patent  uraehua,  e72. 

ireatnient  of,  999. 

Perityphlitic  abscess,  283,  393,                  ■ 

treatment  of,  672. 

Periproctitis,  345. 

■ 

Patbogeoic  bacteria,  73. 

Peritoneal  absoass.  274. 

Perityphlitis,  282.                                          ^B 

qualitiea  of  bacterium  lao- 

disease  as  a  cause  of  con- 

abdomen in,  296.                          ^^^M 

{                         tia  aerugenea,  178. 

stipation.  106. 

abscess  from,  811-318.                ^^^^M 

i             Pathological    ohangei  in  wry- 

Peritoneum,  dropay  of,  611. 

abscess  in,  391,  203.                    ^^H 

1                 naek,  981. 

in  acute  diarrhisnl  diaeaee, 

age  of   patients,  286,  387,          ^^^B 

Pathology.     See,  in  tbia  index. 

90. 

302.                                                    V 

under  the  namaa  of  the 

its  relationa  to  the  onoum, 

anatomical  features  of,  290.                  ^M 

Tarioua  diaaaeec 

286. 

appendix  in,  282,  290,  291,                  ■ 
298.                                                         ■ 

of  chloroeia,  780. 

Peritonitia,  268. 

in  oaaea  «f  death  after  an- 

acute,  abdomen  in,  270. 

aspiration  fur,  806.                                ^M 

walbetioa,  9:!S. 

bowela  in,  270,  271. 

aspirator-needle  in  diagno-.                  ^U 

Pecaliaritiea,     aoatomioat,     in 

caaea  of,  271,  274. 

sis  of,  307.                                          ■ 

joinu  of  children,  1263. 

nathartics  in,  276. 

bibliography  of,  388,  813,                  ■ 

in  akelaton    in   the  child, 

oanacs  of,  270. 

^J 

1043. 

eircumaeribed,  274. 

bowel-pcnetrntion  In,  291.           ^^^H 

Pellicular     colitia,     103.       See 

oases  of,  274. 

caK'nl                in,  288.                     ^^^H 

Hembranoua  Enteritia. 

dUgnosis  of,  276. 

ciccum  in,  284.                              ^^^H 

Pelvic  examination  of  oblldren, 

ditTused,         following 

oases  of,  308,309,310,811-                 ^B 

'                           7.13. 

exploratory  inciaion,  734. 

perityphlitis,      294, 

31.3.                                                ^^M 
causes  nf,  384,  287.                       ^^^H 

fraclurt'f,  1009. 

discriminated  from  ca- 

clinical  history  of,  291.                ^^^^B 

Penetrating  wousda  of  the  kid- 

cal disease,  269. 

oonstiiiation  in,  299,                   ^^^H 

ney,  i89. 

fomentations  in,  276. 

eonvaieacenoe  from,  806.            ^^^^^| 

■              PcnU  abMn^  636. 

hlstor}-  of,  270. 

counter-irritants  in,  89i>.           ^^^^B 

congenital  eyata  of,  637. 

laparotomy  for,  277. 

courae  of,                                      ^^^^| 

diaaaaas  of,  091. 

nulrition  in,  276. 

depiction  in.  306.                          ^^^^^ 

incurved,  655. 

of  child  hood.  269. 

diagnosis  of,  300,                         ^^^^^ 

1                     malformalioot  of,  68S. 

perforative,  273,  277, 

diarrbaa  in,  399.                         ^^^^| 
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^^H 

PerityphlitU,  diut  in,  S0&. 

Perityphlitia,  aymptoma  of,  294- 

Pigeon-breaat  atemum,  1010.                  1 

^             diaorimiuateij     from     hlp- 

300. 

Pigmcnt-granolea  in  blood,  764.               1 
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I'oat-mortem    changon    in    the 

ture,  1053. 

Pus,  collections  of,  in  spondy-              ^H 

intedtine!,  78. 

Prevention  of  *toni',  631. 

litis,  1025.                                       ^1 

in  the  etomaoh,  00. 

Priapism  in  Icuka-mia,  7H0. 
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bacteria,  73,  74. 

I0I8. 

^^^^^           progDotia  of,  304. 

Resorcin    for    acute    dyapeptie 

RothV     formula     for     medical 

^H            diseiue  a<  a  cauH  of  con- 

diarrbica,  122. 

gyino.'Wticii,  1015. 

^M                 Mipaiion,  \Vi. 

Respiration,  Brtifloial,847. 

Round  cella  in  atuula,  100. 

^H              impcrvioutncjia,  331. 

obatructiiina  to,  847. 

wornia,  419.      ^'n  Aaeon* 

^H              mulformnMoDs,  321. 

drowning,  847. 

Lurabricoidea, 

^H                      vnatef  of,  3^4. 

foreign  body,  849. 

Uobi}cr  nipptca.  105. 

^H                      prognoaift  in.  364. 
^B             pouch,  puncture  of,  326. 

gofoa,  K41). 

Ku'limentnry  banda,  43-1. 

hanging,  849, 

momuiie  and  nipplce,  751.          ^^ 

^M      Rectum,  nbnormalitiea  oi^  SIS, 

Rsepiratory  gymnaatice,  lOIS. 

^^H 

■ 

Rest  in  dyapepaio,  17. 

^^H 

^ft             abaence  of,  326,  338. 

in  hip-diaoaae,  1174. 

Rule  for  aiiifatbvtif,  als.                  ^^H 

^H             aogeioma  of,  3S3. 

in     joi  0  t  -  inflammation. 

KuIcj!    for   treatment    in    acute               1 

^H              cuncor  of,  od4. 

1257. 

dyapeptie  diiirrhinis.  136.              ^^M 

^H              development  of,  321. 

in  aynoTititf,  1135. 

Rupture  of  intcatine,  325.                 ^^H 

^^^      diM!»»ca  of,  3i4. 

in  tubercular  aynovitia  of 

from    impenriuua   raa-      ^^^| 

^^^^B      ending  in  the   genito-uri- 

knee,  1212. 

^^H 

^^^H                   tract,  321, 

Roetleaaneaa.  82V. 

Ruptured  ovnry,  739^                         ^^^H 

^^^^V     foreigo  bmliea  in,  356. 
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diagnoaia  of,  1173.                       1 

^^M            inflnmninlian  of,  344. 

Retinal    licmurrbage  in  peml- 

lameneae  in,  1173.                       H 

^^M             mnlignant  disonac  of,  354. 

ciuua  ana-niia,  811,  HIS. 

miataken  for   blp-dia-       ^^J 

^H             nirvua  of,  353. 

hemorrbngea,  786. 

eaae,  1170.                        ^^fl 

^1              narrowing  uf,  323,  32S. 

Retinitis,  tciikicinic.  786. 

pain  in,  1171.                     ^^H 

^H            occluiiun  of,  323. 

Rbabdilifiirm  embryoa  in  ana- 

aymptoma  of,  1 171.             ^^ 

^H            operolioni    for,    323,    324, 

mio,  773. 

treatincut  of,  1173. 

^1 

Rhabdo-myomo,  580. 

Salofla,  paraaitea  intrndoced  by 
lUe  ol.  220. 

^H              polypiu'  nf,  353. 

Kbachitia.  315.     .SVr  Rioketa. 

^H             proUp»uaof,  347.    SeeVny- 

Kheauiatiim   a  oauae  of   wry- 

Solieylute of  fodium   for  acute 

^H                  litpaus, 

neck,  982. 

dyspeptic  diarrlta*a,  123. 

^B              rupture  nf,  .'<25. 

deformity  in,  IU06. 

Sallow   Ikce   in    lircrHUreetion, 

^H              tarooiuu  of.  354, 

diatjngui^hed    from    Pott'a 

431. 

^H             »trioture  uf,  .346. 

diaeiue,  1021. 

Salol  in  acuta  dyapaptic  dlar- 

^H             typbitia  nf,  347. 

of  the  minor  juinta,  1263. 

rhcEo.  121. 

^V              ulocriidon  of,  346. 

Riba   diiplaccd   from  aternum, 

Salt-water  excaraiuns,   benefita       ^^ 

^m               wounda  of,  .364. 

1104. 

from,  ia  eons  of  diarrhtaoi      ^^^| 

H       Recumbency      in      apondylilia. 

fracture  of,  1058. 

^H 

■           1036. 

luxation*  of,  1103. 

BontoDin  for  aacaridaa,  336.               ^^H 

^B       Red  cella  in  blood  of  ehlorosia, 

Richnrdfon't  plan  to   Bod  the 

Sappey  on   upper  epiphvaij*  of                 1 
fannur.  108.1                                   ^^B 

K 

apinal  acve•^ury,  9V1. 
Richmond  on  ae|>firtttion  of  epi- 

^H            corpuaolea     in     leukaunla. 

SMComn  of  kidney,  313.                   ^^M 

V                787. 

phyela  of  bumerua,  1063. 

^^H 

atuola,  08. 

Ricketa.  215. 

■aeitea  In,                              ^^^^ 

Rc<lri<f.<enii>nt  foro4,  1274. 

a  I'uuae  of  fractarei,  1048. 

bibliogmiihy  ot,  461.           ^^H 
aoMa  of,  4iJ  1 .                       ^^^H 

^—       lUAex  irritation  from  pbimoaii. 

aifecting    poaition    of   tba 

H 

liver,  426. 

di««D<iaia  ul,  460.               ^^M 

INDEX   TO    VOLUME   IIL 

1365       ■ 

Sarooiu  of  lircr,  daimtioo  of^ 

Scrofula,  with  lenkaimia,  784. 

Shoaldar-joint,  aynovitia  uf,  pu-          ^U 

iM. 

with  i'ott'a  diaeaae,  1020. 

rulent,  aymptoma  of,          ^H 

enUrirod  •bdomen  ia. 

Sorufuloaiii   a   cauae   of  gaatric 

^M 

448. 

cntnrrh,  34. 

treatment  of,  1242.                 ^M 

tamor  id,  4&8. 

Sorofuloua  kidney,  477. 

Shreda,  dyaenterio,  U8.                       ^M 

»eln«  in,  448. 

Scrotum,  abacnce  of,  636. 

Id  atuola,  98,  100.    Stt  alw         ^M 

eolargomsQt  in,  449. 

Seaaoo  of  the  year  ia  entoro- 

Mambranoua  Enteritia.      ^^^^t 

•tiulug^  of,  447. 

eolitia,  143. 

Sigmoid  fluxure,  pince  of,  .328,  ^^^^M 

fever  in,  4oH. 

of  the  year  in  relation  to 

^^^M 

gMtro-iDtulinal  lymp. 

the  mortality  from  diar- 

Silbermann'a  viewa  on  ioterui         ^H 

toms  in,  469. 

rhceal  diaeaaea,  AS. 

neonatorum,  408.                         ^^^H 

JMtDiliee  ia,  449. 

Seat  -  wurma,    227.      .See    Pin- 

Silicate  of  magnoaium  in  entaro-  ^^^^| 

oeilema  in,  449. 

Worma. 

oolitia,  I4A.                                  ^^H 

pain  in,  448. 

Second   aummer,  diarrhirau  of, 

Silicated  bandtgea  in  wry-neok,  ^^^^| 

symplooi!*  oC  448. 

73. 

^M 

of  minor  joioU,  1M4. 

Seoondary  adbeaion,  874. 

Silver  nitrate  in  dyapepaia,  IB.  ^^^H 
Simple  diarrbiva,  Its.                ^^^^H 

of  reutuiD,  344. 

aynovitia,  1131. 

of  tertlole,  A99. 

Seoretiona,  gastria,  in  dyafwp- 

fraoturea,                                ^^^H 

of  Tugina,  724. 

aia,3. 

Single  kidney,  617.                      ^^^H 

Sarcopeptonoa,  114. 

6<eon  elbow-fractarea,  1074. 

ovary,  742.                                       ^H 

Saw,  nmputstioK-,  1313. 

on  treatment  of  obloroaia. 

Skeleton,  |>eculiaritiet  of,  in  the          ^M 

ft>r  •mall  bonoi,  1.HI3. 

78.^. 

child,  1U43.                                           ■ 

Sajre'a  jacket   in    •pond^litis, 

Seiti  on  lymphatic  aniomia,  808. 

Skimmnl  milk  in  dilatation  of          ■ 

I0»7. 

Semilunar   cartilage  laxationa, 

the  atumach,  4U.                                  ^H 

method  for  fraetare  of  elav- 

1124. 

Skin,  effoct  of  panereatic  juica          ^| 

iole,  1061. 

ganglia,  tbeir  influence  on 

^^H 

Soabj  tbonld  not  be  removed. 

the  pancreaa,  370. 
Senn,  Dr.  N.,  on  diaeaae*  of  the 

in  dyapepaia,  4,  14.              ^^^^M 

843. 

In  entero-uolitia,  142.            ^^^^| 

Sesld*.  844. 

pancreaa,  366. 

pigmentation  ot,  820.            ^^^^| 

Scamnum  Hippoeratie,  1373. 

Senaitive  apinc.  lUlD. 

tint  of,  in  pemicioui  ana-         ^H 

SefianUion  of  epiphyaea  of  tibia, 

mia,811.                               ^^M 

rioapala,  fraetnre  of,  1082. 

1(196. 

Skoliueometer,  1018.                       J^^H 

Soitrlatinis  Bright'a  diwaRe  in, 

Iff  lower  epipbyaia  of  bu- 

Bling  for  the  arm,  846.                  ^^^| 

447. 

marua,  1069. 

Slitting  for  phimoaia,  643.            ^^^H 
Sloughing,  844.                                        ^H 

Schiefhal>,  979. 

of   upper  epipbyaia  of  fe- 

Sebiflf't   obeervntiona    on     the 

mur,  1083. 

Small    intoetine,  abnormalitiea           H 

panereae,  S70. 
Sobneok  oa  f^aotora  of  olaviole, 

Septie    abacoaaaa    in    Jaundioe, 

of,  314.                                 ■ 

412. 

uongcnilal      ooeluion           H 

IO«S. 

intoxication,  910. 

of,  314.                         ■ 

Sohool-bygiene  and  xpinal  our- 

Septicaemia,  909. 

caMi  of,  816.                   ■ 

vaUre,  1004. 

oauKs  of,  909. 

Smith,  Dr.  I.  Oreig,  on  high  op-          ^M 

■SchrSder  on  femur  fraotared  in 

fbrma  of,  910. 

eratlun  for  atone,  621.                         ^H 

ounvulflion,  10H4. 

morbid  ohangea,  910. 

Smith,  Dr.  Noble,  on  hip-joint          ■ 

Sohuhcrt  on  leg-fraetore,  1082. 

of  umbilicua,  684. 

r»peraLiooa,  1196.                                 ^H 

1                    Scbulli  on  traatmont  of  ohloro- 

treatment  of,  910. 

Snake-bite,  858.                                      ^M 

•ii,  783. 

Sero-aynovitis.  1127. 

Sodium  kenioate  for  acuta  4}«-          ^H 

Soiatio  notoh,  hip  luxated  into. 

Serpent-wounds,  868. 

peptic  diarrboea,  122.                       ^M 

1120. 

Sex  in  obloroaia,  778. 

Softening  of  the  atomacb,  60.          ^H 

Soijaorleg,  1186. 

in  hernia,  237. 

Sre  Gaatromalacia.                              ^| 

^olerema  fnllowing  cholera  in- 

in  loukn-mia,  785. 

Soil-moiatnre,  ita  variationa  not           ^| 

faotam,  129. 

in  lyinphatio  onasmia,  802. 

related  to  the  prevalence  of           ^M 

Solerofii  of  panoreaa,  377.    Sm 

in  pemiciona  ancBmia,  810. 
in  Pott'a  diaeaae,  ini9. 

diarrhoeal  direaae,  66.                         ^H 

Panoreae,  Soleroeii  of. 

Soil-temperature,  ita    influence          ^H 

Solerou*  in  Summation  of  liver, 

in  apinni  cnrvaturc,  1002, 

on  dinrrhml  diaeaae,  66.                  ^H 

488. 

Sexual  development,  early,  740. 

Solid  tumora  nf  kidney,  679,              ^H 

BaolhMU,  1001. 

Sha<l<iw8  in  the  blood,  766. 

Sonde  il  dard,  619.                                 ^M 

oauaed  by  aciatica,  IMS. 

Sbaffer'a  bnuw  for  a  nine,  1013. 
Shaft    of   femur,    fracture    of, 

South   on  fracture  of  haad  of          ^H 

aarvioo^oraal,  1004. 

femur,  1083.                                         ^M 

dcpcmlent  on  myoeitis  o»- 

1084. 

Southnm'a  operation    for   wry-          ^M 

.•ifiuiinii,  IU06. 

of    bnmama,    fracture    of, 

neck,  991.                                           ■ 

early  atage  of,  in  a  amatl 

1064. 

Spanirmin,  770.                                        ^| 

otalld,  III  10. 

Shock  in  hip-ampatation,  LW.I. 

Spaam    in   Joint-inflammation,          H 

from  empyema,  1004, 

in  Inwcr-jaw  fracture,  1046. 

1148.                                               ■ 

from      infantile      oorabral 

in  wouoda,  868. 

of  jnteatinea,  197.                          ■ 

hemiplegia,  1007. 

Short  frienum.  644. 

of  stomach,  24,                                 ^H 

from  paralysia,  1007,  1008. 

Shortening    in    fracture  of  fe- 

Spaamodie wry-neck,  984.                    ^M 

lumbar,  loll. 

mur,  1086. 

Spoatic  wry-neck.  980.                            ^M 

mobiti><,  1004,  1004. 

in  bip-diaeaae,  1203. 

Special  ampuutiona,  l:jl7.                   H 

with  oypboaia,  1004,  KI08. 

Shoulder,  puralyair  of,  1310. 

Specific   fevera    and  aynovitia,           ^M 

with  loriioaia,  1008. 

Shoulder -joint       amputationa. 

1129.                                            ■ 

with  torticollia,  IOCS. 

I.S23. 

gravity  of  the  blool,  765.             ■ 

Bcorpion-ating,  848. 

diaeaae,  1241. 

Spence'a    amputation     at    the           ^| 
aboulder-joint,  1324.                         ■ 

Scraped   beef  in    entaro-oolitia, 

•ynovitia  of,  acuta,  1241. 

144. 

aymptoma  of,  1 24 1. 

Spina  ventoaa,  1260,  1262.                   H 

Borofuln,  definition  of,  1140. 

treatment  of,  1241. 

Spinal  aoceaaory,  plan  to  And.          ^1 

relation  of,  to  tabee   raet- 

aynor  itia  of.  purulent,  124 1 . 

991.              *^               —          ™ 

aatorioa,  214. 

cauae  uf,  1241. 

arthritia,  1019.                              ^1 
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^^H 

^M       Spinnl  curve  in  wrj-nock,  II81. 

8plinti«  in  ajHindylitis,  1038. 

Sternum    displaoed     from     the              | 

^L               irritaliun,  1030. 

in  aynovitia.  113;). 

ribs,  1104.                                       ^^B 

^B              ualeitis,  1018. 

must    aot    be   too    heavy, 

Sticker  on  leukaemia,  T87.               ^^H 

■              rigidity,  1028. 

846. 

StilT-neck,  982.                                  ^^H 

^H      Spioe,    lateral    and    functional 

Spondylitis,    1010.     Hre   Pott's 

Stilfness  of  joints,  1252.                    ^^H 

^H                           curvatures  of.  1001. 

Disease. 

Stimaon    on    fracture    of    epi-              B 

^K                    clinical      hii<tory      of. 

Sponge-bath,  17. 

trochlea,  1071.                                   B 

^B 

Spontaneous  fraetare  of  femnr. 

on  radius-fructare,  10T9.                   fl 

^^ft                   coDgenitnl  utytnmetry, 

1085. 

Stimulants   in   aoute  dyspeptic              B 

^^^H 

luxation  of  humerus,  1105. 

diarrhoea,  135.                          ^^M 

^^^^B            definition  of,  1001. 

Sprain,  856. 

in  cyclical  vomiting,  24.           ^^^| 

^^^^B           deformitj  in,  1006. 

Sprain-fracture,  1050,  1075. 

in  dyspepsia,  16,  31.                  ^^^| 

^^^^B            diagnoils        lOOV. 

Sprouck  on  leukosmia,  7V3. 

Stings,  858.                                                ■ 

^^^^^^          empyema, 

Spurious  ankylosis,  1268. 

Stomach,  acidity  of.  in  dyapep-              H 

^^^^H           etioloKy  of,  1002. 

hydroce|ibaluii,  129. 

sia,  6.                                               B 

^^^^^           bercditv 

Stages    of     hip-Joint    diseaie, 

caUrrh    of.      Stt    Oaitria             1 

^^^H 

1160. 

CaUrrh.                                     ^^f 

^^^^^B           inflammatory      cauBes 

Stahrs  obserratloni  on  bootaria, 

deformities  of,  60.                       ^^^B 

^^^V 

172. 

dllaUtion      of,     41.      3**      ^^H 

^^^^^■^           neurotic  ourve,  1007. 

Staining  of  sneolmena  for  the 
mieroeoope,  77. 

OilaUtion    of      the             V 

^^^^^           pathology  of,  1008. 

Btomaoh.                                  B 

^^^^B                    general^  1008. 

Stamfurth  on  results  in  ease  of 

in  dyspepsia,  7,  8.             ^^^B 

^^^^^ 

green-stick  fracture  of  hume- 

diseases of,                                  ^^^B 

^^^^H            ricket«aaiuseof,10U3. 

rus,  1066. 

^^^H 

^^^^^ft           rotation  of  a  Tertebrm, 

Staphyloeoooi  in  poriostitl!<,  94*8. 

masked  by  symptomi,     ^^^B 

^^^m 

Stareb,  effect  of  pancreatic  Jnice 

^H 

^^^H            tex 

on,  369. 

organic,                               ^^H 

^^^^1            •Uti«tii-ji        1002. 

Starehy  food  in  ttools,  99. 

rarity  of,  in  children,      ^^B 

^^^^K             treatmentof,  1012. 

foods  in  dyspepsia,  18. 

^^B 

^^f                     vocation  in,  1004. 

Starvation  anivmia,  "74. 

disordered,  1,  S3.                                 ■ 

^H              of  parnlysiK,  13011. 

Static  cause  of  spinal  curvature. 

displacements  of,  59.     &«               B 
Displacements     of      the               fl 

^^^^^B      posterior       curvature      of, 

1005. 

^^^B 

SUtistios  of  enlero-eoUtls,  140. 

Stomarh.                                             B 

^^■F     rotation  of,  1010,  1012. 

of  lltholapaxy,  028. 

distention    of,    in    pylorie               ■ 

'                      fensitivo,  1(110. 

of  operations  fur  stone,  626. 

stenosis,  40.                                       B 

8piri1luui    Oberuieieri    in    the 

of    results   in    hip-discaae, 

functional  disorder*  of,  L               J 

^m            blood,  7ft<). 

1189. 

growth  of,  48.                              ^^B 

H       Spittbuckol.  lOlt. 

Stearrhoea  as  a  sign  of  panore- 

bemorrbnge  from,  850.               ^^^B 

^H      Spleen,  extirpation  of,  in  leuktc- 

ntie  ciincer,  397. 

in  acute  diarrbanl  diiaeaa,      ^^^| 

H                  mia,  7«A. 

•a  a  sign  of  pancreatie  dia- 

90.                                                  V 

^H              in  acute  diarrhoml  diaean, 

ean,  300. 

in  childhood,  its  anatomi-       ^^J 

■ 

Steele,  Dr.  A.  J.,  on  synovitis. 

cal  peculiaritiea,  46.              ^^^B 

^P              in  leukaemia,  785,  789. 

1127. 

in  dyBpei>i*ia.  7.  13-                     ^^^B 

^^r               in  lyuipbatio  anntnia,  806. 

Steele,  Dr.  D.  A.  K.,    on   dis- 

inflammation of,  33.                   ^H 

in  malarial  cachexia,  708. 

eases  of  the  minor  artlcula- 

irriuble,  N20. 

Splenic  aniemia,  79S,  798. 

tiona,  1252. 

ita   capacity   in  cbildbood. 

definition  of,  798. 

Stenosis  of  the  pylnras,  39. 

48. 

dlagnoeia  of,  800. 

age  of  patients,  .19. 

neuralgia  of,  25. 

etiology  of,  798. 

anatomical  features  of. 

post-morUm     changes    in. 

pathological    anatomy 

40. 

60. 

of,  799. 

as  a  cause  of   gastrio 

aoflening  of,  60.    Set  Oae- 

pathology  of,  800. 
prognoaia  of,  800. 

dilntatinn,  43. 

tromalaoia. 

causes  of,  39. 

spasm  of,  25. 

^^^^_^           aymptoma  of,  799. 

olinieal      history     of, 

Stomach-pump,  its  use*  and  ita 

^^^^^B           (ynonymea  of,  798. 

39. 

dangers,  .'■0. 

^^^^B            treatment  of,  800. 

oongenit&l,  39. 

Stomach-washing  In  diarrhoa. 

^^^V    oaehexia. 

definition  of,  .19. 

118. 

^^^^H     enlargement,  507. 

diagnosis  of,  40. 

Stomatitis  in  entero-oolitii,  142. 

^^^^^p           how         diatinguUhed 

distention  of  stomach 

Stone,  oceal,  288.                               ^ 

^^^^H                (W>m  ga«trio  dilata- 

in,  40. 

in  bbulder,  598.                         ^^B 

^^^V 

names  of,  39. 

in  female  children,  617.            ^^^| 

^             form  of  Hodgkin'a  diaeiM, 

nutrition  in,  40. 

prevention  nf.  631.                    ^^^H 

H 

operatiro       treatment 

prosUlic,  631.                           ^^^| 
Btoola,  bacteria  in,  100.                     ^^^H 

^H               p-eudo-leukiemia,  798. 

of.  41. 

^H      Splinters  in  the  eye,  8&8. 

pathological    anatomy 

blackened  by  bismuth,  III.              B 

^H                in  the  fle»b,  857. 

of,  40. 

blood  in,  100.                                ^^M 

^1       Bplinla,  842,  Hti. 

projinosls  in,  41. 

bloody.  134.                                  ^^B 

^M              tor  elhnw.fracture,  1073. 

rare  in  children,  39. 

entero-colitis,  IS8.         ^^H 

^H               for  forearm,  848,  1077. 

synonymes  of,  39. 

in         intuesoaeepliea,       ^^^| 

^H             for   fracture    of    humonu. 

tieatment  of,  41. 

^M 

^B 

vomiting  in,  40. 

bright  red,  98.                            ^^B 

^H              for  fracture  of   lower  part 

of  the  vagina,  749. 

brown,  »H.                                             ■ 

^H                   of  buinenia,  1060. 

Stephenson  on  chlorosis,  778. 

casein  in,  99.                                         B 

^H              for    tubercular    osteitla   of 

Sterilisation    of    milk,    2,    14, 

chemical  inspection  of,  96.                ■ 

H                     knee,  12l». 

104. 

color  .jf.  97.                                            B 

^H              in  hiii'i1i!<ptuic,  when  to  be 

Stem's  experiments  in  the  pro- 

eoniistenoy of,  07.                       ^^^B 

H                 left  oflT.  1 190. 

duction  of  icterus,  407. 

"^        1 

^^M 
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Stook,  epitbeluU  e«lb  io,  9V. 

Snokling    infanta,    indigestion 

Synovitis,  tberapoaties  of,  1 136.             ^| 

fal  in,  VU. 

of,  2. 

Syphilis,  ansemia  of,  773.                       ^H 

rood-r«iii*iiu  Id,  08, 138. 

intestinal  baoteria  of,  176, 

congenital,  grave  jaundice              ^H 

gr»y,  »8. 

179,  764. 

from,  112,  413.                        ^H 

gnm,  97.  &•  Qraen  Di»r- 

their  normal  digestion,  as 

liver-disease  flrom,  413,             ^H 

rham. 

influenoed    by    bacteria, 

H 

in  diurhokl  diiaue,  95. 

181. 

in  dyspepsia,  9.                                ^H 

in  d7fp«piU,  7. 

Suffooation  with  ooziou  gases, 

its    relation   to   lenksemia,             ^H 

in  jaandioe.  Hi. 

849. 

^M 

inrantilo,  in  diiaue,  9t. 

Sugar  in  the  blood,  766. 

iu  relation  to  Pott's  dis-            ^H 

in  holtb,  9&. 

influence  of  the  panoreatie 

ease,  1021.                              ^^H 

light  gr»y,  »H. 

juice  on,  370. 

of  minor  joints,  1263.             ^^^^^^ 

micruioopjr  of,  9(1. 

Sngar-of.laad  poisoning,  861. 

of  pancreas,  400.                       ^^^^^| 

muoux  in,  98. 

Suggestions  for  the  administra- 

of reotum,  347.                          ^^^^| 

piinuitM  in,  1011. 

tion  of  anvstbetics,  926. 

of  testicles,  698.                                ^H 

pff«udu-ioembnui«  in,  100. 

Sulphur  in  annmia,  781. 

Syphilitic    affections   of   anua,             ^H 

re*otioo<  of,  97. 

Sulphurous   ueid   in  dyspepsia. 

H 

red,  9S. 

20. 

cirrhosis,  503.                                     ^H 

round  cellf  in,  lUV. 

Sammarr  of  prophylaxis  of  dU- 

complications  of,  606,               ^H 

•hredi    in,   98,    100.      Stt 

eaie,  108. 

deSnition  of,  503.                      ^H 

kiM     Membnuiout     En- 

Summer  complaint,   108.      ^e< 

diiforential     diagnosU            ^| 

teritli. 

Diarrhma,     Acute     My- 

of, 505.                                  H 

•Urchy  fuud  in,  99. 

cotic. 

etiology  of,  503.                        ^M 

UiTj,  from  gutric  heoior- 

•liarrhcea,  bacteria  of,  182. 

history  and  ooourrenoa            ^H 

rh>««,&7. 

diseases,     prophylaxis     of. 

of,  503.                                  ^M 

wbite,  98. 

106. 

pathology  of,  604.              ^^^H 

Stnngolitled       heroie.         Sn 

Sunburn,  H;>Jj. 

prognosis  of,  506.               ^^^^H 

Hernia. 

Sunlight  in  chlonisis,  782. 

eynun.vuios  of,  503.            ^^^^H 

Struigulalion  by  foreign  body, 

Sunshine  in  hip-disease,  1185. 

treatmeot        506.             ^^^^H 

849. 

Sunstroke,  865. 

^^^^^M 

by  banging,  849. 

Bupernuiuerary  bladder,  671. 

^^^^H 

diaoriminaled    from    peri- 

bands, 938. 

^^H 

typhlitis,  301. 

limbs,  938. 

^H 

internal,  263. 

mammv,  7.'iO. 

Tabes    in    pernicious    anaemia,              ^H 

of    buwel,    internal.      .SVe 

nipples,  750. 

■ 

Inlettinal  Obntruolion. 

Supiiositoriei   for  constipation, 
204. 

mesentcricn,  208.                               ^H 

of  hernia,  240. 

ahdomiual     dislentioii             ^H 

Stretcher  splint,  1138. 
Striuture  of  anui.  343. 

Suppuration     in     albuminuria, 

in,  ';I1l).                                   ■ 

525. 

adenitis  in,  210.                         ^H 

of  rectum,  .°I48. 

in  labcs  ineseDtericii,  211. 

definition  ol,  208.                       ^H 

of  urethra,  037. 

Suppurative  pylopblcbitis,  420, 
synovitis,  1128,  1207. 

diagnosis  of,  210,  213.               ^M 

pyloric  39.     Stt  Stenoiii 

diarrhoea  of,  209.                        ^M 

of  Pylonu. 

Supra-pubic  eyst<Jtomy,  618. 

emaciation  in,  209.                     ^M 

Stripping  the  glani  for  phimo- 

Surgery, 839. 

Bbrinaliou   of  lymph-             ^H 

sis,  641. 

uf  kidney,  659. 

bodies  in,  211.                        ■ 

Strubiog  on  treatment  of  chlo- 

SurgimI  neck  of  humerus,  frao- 

food  in,  215.                              ■ 

rtMii,  783. 

tureof,  1065. 

from            obstructive             ^M 

Slruma  and  MrofuU,  1140. 

procedure  in  club-foot,  970. 

glandular       byi>er-             ^H 

Strumous     rarofving     osteitii, 

Burrnundings  in  diarrhoea]  dis- 

plasia,  210.                               ^M 

1021. 

eMe,  101. 

from   tubercular    peri-              ^M 

synoritis,  1128. 

Baspenslon  in  spinal  corvatare. 

tonitis,  212,  213.                     ■ 

ulcers,  843. 

1002. 

bow          distinguished              ^U 

Striimpell  on  anasmia,  798. 

in  spondylitis,  I0»«. 

from  abdominal  tn-              ^M 

<m  chloro»i»,  778. 

Suture  uf  clavicle,  1062. 

mors,  213.                                ■ 

Strychnine  in  aniemia,  777. 

Sutures  in  wounds,  880. 

induration  of   lymph-              ^M 

ill  chlorosis,  783. 

Swelling  in  fmoture,  1063, 

bodies  in,  211.                       H 

in  dyspepsia,  20. 

Byrnes  on  amputation  at  ankle- 

iodides  for,  216.                           ■ 

Stryobnine-poitiming,  861. 

joint,  1327. 

lymph-bodies  in,  311.               B 

Stump  after  amputation,  I3I2. 

Symptoms.     Srr,  in  this  index, 

name    of,    unsatiifto-            ^H 

in   amputation    at    elbow. 

under  the  names  of  the 

lory,  208.                                ^H 

1322. 

Tarioui  diseases. 

pathology  of,  210.                     ^H 

Sturgis,  Dr.  F.  R.,  on  disMMt 

miileading,  in  gastric  dis- 

prevention  of,  216,                    H 

ul  testes  and  penis,  691. 

ea«M.3I. 

prognosi:)  in,  214.                        ^t 

Styloid  prooeH  broken,  1080. 

Byndactylisin,  941, 

raobitis  and,  215.                       fl 

Slypties,  879. 

Syndesmitis    of    minor    Joints, 

sonifulous     symptOBU             ^H 

for     gastric     hemorrhace, 

12.i5. 

215.                                     ■ 

69. 

Synoviiil    ineinbntne,    tuberoo- 

suppuration  of  glands             ^| 
in,  211.                                   ■ 

Bnbooraoold  luxation,  1106. 

losii.  or,  1 1 46. 

Subeulaneoui  cicatrisation,  874. 

Synovitis,  1127. 

symptoms  of,  209.                     H 

wounds,      drlinitloa      and 

nnalomjr  of,  1127. 

treatment  of,  215,                       ^M 

olaMiScation  of,  87S. 

eliologv  of,  1i:i3. 

tuberoulosis    in,    211,              ^M 

iDoised,  876. 

of  knoejolnt,  1205. 

■ 

arrest    of  hemor- 

symptoms of,  1206. 

varielie*       of,       303,              ^| 

rhage  in,  876. 

trcatioeni  of,  1206. 

■ 

treatuieot  of,  876. 

of  minor  joints.  1255. 

Table  of  eases  of  rnlero-eolitU,             H 

Suooussion-iouiidt  in  the  slom- 

pathol.igy  ol,  1128. 

■ 

Mb,  47. 

sympt4>iiiHtology  of,  1130. 

of  liver-abeceas,  480.                 ■ 

^f     1368 

INDEX   TO   VOLnSIE    III. 

^^H 

Tkhle  showing  nlttive  weighU 

Teui]ieraturc  not  the  principal 

Toes,  luxation        1126,                  ^^^| 

I^^            of    liver    aod    body    at    dif- 

dirtrt  rause  of  iliiirrhoea,  (19. 

supernumerary,  938.                  ^^^^| 

^m            ferenl  agea,  40i. 

Tenporu-maiLillarv  joint,  oete- 

Tongoe  in  dyspvptta,  &,  8,  IS.               ^| 

^H        Tnlilea   of   u|>(!nitloDi    in    pcri- 

otomy  of,  12S9. 

Tonics  in  dyspepria,  16.  ^^^B 
Tonsils  in  leakaeiuia,  791.               ^^^H 

^m            trpblitis.  311-318. 

Tendo  Acbillis,  section  of,  971. 

^H        Tftbulur  view  uT  the  |i'iiDtf<  in- 

Tendon-tubercnloeis,  12S0. 

Ton>ion  in  hemorrbaga,  877.           ^^^| 

^^B            volvc<l    in     Lbe     diSereotial 

Tenesmus,  bow  relieved,  149, 

Torticollis,  979.                                   ^^H 

^H           dugnoda  of  ouea  of  intnti- 

in  intussusception,  26&. 

a  cause  of  asioal  oarratura,             V 

^f            nal  obstruction,  267. 

Teno-synovitie  of  minor  jointi, 

lOUi.                                              M 

^^        Tadpole,  panoraaj  of,  388. 

I2S6. 

acquired,  '.'SO.                             ^^fl 

Tajnla    a    caoM    of    bjdatid. 

Traotomy  for  wry-neck,  969. 

conipeniiulory,  980.                   ^^^H 

^            446. 

in  club-foot,  97U. 

congenital,  979.                         ^^^H 

^H        Talcum  in  aeut*  entero-oolitit, 

Tertiele,  benign  fungni  of,  A99. 

diagnosis  of,  984.                      ^^H 

^M 

cancer  of,  698. 

idiopathic,  980.                         ^^H 

H        TalipM,  9bb. 

chondroma  o£^  699. 

oculnire,  98(1.                                ^^H 

^M                analom;  of,  068. 

cysts  ot  699. 

operative  measurca,  tSS.                   H 

^^L               oalcancus,  1168. 

discMos  of,  801. 

paralytic  980.                            ^^^1 

^H                      Irutment  of,  978. 

hydrocele  of,  691. 

pathology  of,  981.                     ^^^| 

^H              eaiuation  of,  9bi. 

acquired,  692. 

prognosis  of,  985.                       ^^^^| 

^^M               oquino-varua,  9i8. 

congenital,  691. 

spastic,  980,                                         V 

^H               equinus.  968. 

in  bernia.  2SZh-237. 

t*Tmplomatology  of,  981.                    ■ 

^H                        trcatiaent  of,  V78, 

ncoplaanis  of,  n98. 

!>ynt)nymes  of,  V79.                              1 

^m               beredit.T  of,  9&6. 

retained,  causes  of,  69&. 

treattt'ienl  of,  9M5.                                1 

^f                      TOlgUS.'VSU. 

course  of,  695. 

Tuxseaiio   fevers   of  cbiMhood,              M 

1                        varus,  948. 

symptotiis  ut,  694. 

499.                                                                 ■ 

Tapo-worin,  21V. 

treattncnt  of,  695. 

Toxic  ngrnt>  in  enannia,  T72.                 1 

^_^               broad,  220. 

sarcoma  "f,  tiV9. 

anttmias,  773.                             ^^H 

^H              daavription  of,  221. 

syphilis  of.  698. 
tubercle  of,  698. 

disease,  microryta*  In,  764.      ^^^| 

^H               diagnuois  of,  Z2S. 

myaoeis  of  the  blood,  tM.       ^^M 

^H               duration  of,  223. 

tumors  of.  696. 

svmptoms      in     diarrbnol              V 

^H              mix  mas  for,  233. 

Tetanus,  902. 

disease,  71.                                     ■ 

^H              introduction  of,  319. 

after  fracture  of    forearm. 

Trachoma  pudendonm,  739.                    H 

^H               kouHu  for,  224. 

1077. 

Traction  eaoMng  luxation,  1111.             B 

^H               male  fern  for,  223. 

iliagoo<>is  of,  904. 

in  labor   a   cause  of  wry-              H 

^^m              nervous    sjrmptoou    from. 

pathology  of,  9(13. 

neck,  980.                                         ■ 

^B 

prognosis  of,  9U4. 

Tnnsfixion-amputalion  of  for*-              ■ 

^H               nntrimant    consumed    by, 

ryinploms  of,  903. 

arm,  1.^23.                                                ■ 

^m 

treataaot  of,  9U4. 

Transfusion  in  leukaemia,  796.                ■ 

^M               of  beet  230,  211. 

Theory    of    spinal     curvature. 

^M               of  pork,  231. 

1002. 

^H 

^H               pomcgmnatc  bark  tor,  233. 

Tbigh-amputatinns,  l,m. 

TranaporlatioB  of  nilk,  IM.          ^^H 

^H                prognusiv  uf,  22.'). 

Thigh-extenslmi,  limlled,  1033. 

Traumatic  synovitis.  1134.               ^^H 

^H                puinpiiin-Mwtl  for,  224. 

Thirst  in  ilyrpepsia,  6. 

Traumatism  a  mue  of  aaamia,            ^ 

^H                reniuVBl  of,  223,  224. 

in  leukft-niin,  786. 

774.                                                    ■ 

^m              species  of,  Z2<l. 

Tboma-Zcisi)     bemaeylomater. 

in  its  relation  tu  tuberale.              ■ 

^^1              symptoms  of,  233. 

760. 

1142.                                               ■ 

^H                treatment  of.  223. 

Thomas's  hip  S|ilint.  1183. 

in  Pott's  diacasa,  1019.                    ■ 

^H                turpentine  for,  224. 

isohiatic      crutch  -  splint, 

its  relatioa    to    Icukamta,              ■ 

^»                 varictir*  of,  22(1. 

1137. 

785.                                                    ■ 

Tarantula-sting,  858. 

Throat,  foreign  body  in,  849. 

Treatment.     .tVr,  in  this  index,              ■ 

1               Tarry  stools  from  gaatric  hein- 

Thrombosis  in  chlorosis,  782. 

under  the  name*  of  the  vari-      ^^^| 

^K            orrbage,  b'. 

of  umbilicus,  fi86. 

ous  diseasM.                                    ^^^M 

^M        Tarsal -osteuloray  in  club-foot. 

Thumb,  double.  935. 

Trendelcnberg's   operation    ft*     ^^^| 

■ 

in  oxoees,  936. 

exstrophy,  663.                              ^^^H 

^H                reaeelion  in  olub-foot,  97S. 

luxations  of,  1115. 

Treves's  plan  for   flusbing  Ike              V 

^H        Tarso-melataraal   aiaputations. 

Thymiu    gland    in    leuksmi*, 

knee-joint.  1208.                                    M 

H 

791. 

Tribnde?.  669.                                     ^^M 

H         Tar*o-«taotomy,  1297. 

Thyroid  foramen,  hip  dislocated 

Trichina-,  history  of,  3M.                ^^^H 

^m        Taylor,  Or.  H.  L.,  instrument  to 

into,  1121. 

prognosis  in,  230.                      ^^^H 

^B                      correct  adduction  in  bip- 

Tibia  nbeent,  9S4. 

eymploBS  of,  229.                       ^^H 

H                      disease,  WHO. 

fracturo*  of,  1093. 

treatment  of,  2.'!0.                       ^^^^ 

^M                on    resttlU  of   Ui>-diteuc, 

Tibial  eurraturoi,  oateotomy  in, 

TriehiDoais,  iu  cause,  316.              ^^H 

■                     1189. 

1294. 

Trlohoacpbalo!.  239.                         ^^B 

^         Taylor,  Dr.  W.  J.,  on  hernia  in 

Tibialis     antluaa,     section    of. 

Triputnm  Arobimedia,  127*.          ^^^H 

children,  231. 

972. 

Trochanter,     thiekentag      ur,            V 

Taylor's  olub-foot  shoo,  986. 

posticus,  section  of,  971. 

1167.                                                      ■ 

splint  for  bip-disMSc,  1 177. 

Tight  bandaging,  8'I5. 

Trochlea  and  epitmchlee,  lUiO.  H 
Tropical  aaamia,  '73.                             H 

splint  in  spondylitis,  1038. 
Teale  <  amputation  of  forearm, 

Tint  of  face  in  splenic  annmie. 

799, 

1321,  Lwa. 

of  skin  in  pernioioui  anm- 

1191.                                                       ■ 

Technique  of  amputation,  1313. 

mia,  811. 

Tnink-bonee,  (htetarea  of,  1956.      ^^^| 

of  (uileotomy,  1283. 

ToRdslool-)Hiiaiwiag,  862. 

Truaa,  hernial,  3,'M.  238.                  ^^fl 

Teething.     Srf  Dentition. 

Tobacco  a  cause  of  gastralria. 

of  Berlin  wool,  3.1S.                 ^^^| 

^_          Telluric     conditions      favoring 

26, 

wearing  of,  239,                          ^^W 

^B             diarrhceal  diseaae,  66. 

Tobacco-poisoning,  862. 

Trrpsin  from  pancreatic  julotL             1 

^H        Temperature  in  leukvuia,  786. 
^m              in  wry-neck,  983. 

Toes,  nroputnlioiis  of,  1326. 

371.                                                    M 

dcnoient,  9.15. 

Tabal  nephritis,  US.                      ^^H 

INDK.\    To    V<>Lr.ME   UI. 

1369        ■ 

TnbwMjIc,  deflntlion  of,  lUO. 

Tnmora  of  leMicIa,  696. 

Upper    epiphyaia    of   bumeraa          ^| 

in   rclmiun   to   I'oU't  dU- 

of  ulerua,  717. 

detached,  1063.                            H 

nue,  III2I. 

ovarian.  732,  733. 

extremity,  amputaliona  of,           ^H 

of  th«  iMtM,  t»». 

Tunica  vaginalia,  in&ammntinn 

■ 

prognu  of,  1 1 44. 

of,  6««. 

at  elbow-Joint,  1321.               ^M 

Tnberolea,  how  the;  aot,  1143. 

Turpentine      for      tape-worm, 

at           ahoulder-jolnt,           ^H 

Tubercular  itfleetiaut  uf  the  ur- 

224. 

■ 

tivularendiof  buDU, 

Twiatod  hand,  1114. 

at  wriat-joint,  1330.               ^M 

lUU. 

Typblitia,  aterooreal,  30U. 

of  arm,  1322.                           ^M 

olait9ci  n(,  1 143. 

diaoriminated         from 

of  carpua,  13 IM.                       ^H 

deflnilion  uf,  1140. 

pcrityphlitic,  301. 

of    entire    upper    ex*   ^^^^H 

dUthuii  in,  1141. 

Typhoid  ioterua,  3(17. 

tremity,  1324.             ^^^M 

biatury  of,  1144. 

Tyaon,  Dr.  Jaa.,  on  albnmlnn- 

Bngera,  1317.            ^^^H 

projfrws  of,  1 143. 

ria,  32,i. 

of  forearm,  1320.           ^^^M 

lymptiiuig  uf,  1 144. 

of  metacarpug,  1318.              ^H 

Irauinalifm  in,  1142. 

U. 

extremity,  fracture  of,  1039.           ^H 

dilMMof  knco,  12(18. 

maxilla,  fracture  of,  1037.             ^B 

of  abouldor,  1242. 

UlTelmann'a  riewa  on  baolaria, 

Uraemia,  764.                                             ^M 

incinunt  for,  1 243. 

173,  181. 

Urctera,  319.                                          ^H 

■TBiptonu          of, 

Ulcer  aa    »   cauae    of    gaatrio 

opening   into   the  rcetum,          ^H 

1242. 

hemorrhage,  36. 

H 

IrMtmcnt  of,  1342. 

gaatrio,   31.      Sr*    Gaatrio 

Urethra,    congenital    ocalniion           ^H 

kidDsjr,  377. 

liloer. 

of,  637.                                          ^M 

ofUitiaof  knee,  I21U. 

huw         diatinguiahed 

malfuriDationa  of,  633,            ^^^^t 

(Mteo-mjelitis  of  iibuUngea, 

from  gaatralgia.  28. 

rupture        073.                        ^^^^H 

1262. 

its  mrity  in  children. 

Urethral  calculi,  396,  633.              ^^^H 

peritonitit,  il4i  rolationi  to 

31. 

deficiency,  648.                         ^^^H 

Ubes  mesenterioa,  212. 

in  perityphlitia,  289. 

Uretbritia,  706.                               ^^^M 

(ynoritia,  1128. 

inteatinnl    follicular,   heal- 

catarrhal, 706.                        ^^^1 

TubercoltNiis  u  •  oauM  of  gu- 

ing  of,  9.1. 

canaea  of,                          ^^^^H 

trio  dilktatiou,  43. 

of    the  cornea   in  abronia 

ooarae  of,  707.                  ^^^H 

contagion  of,  212,  216. 

diarrhna,  133. 

treatment  of,  707.                   ^M 

diagnouiof,  214. 

of  the  intoatinc,  catarrhal, 

eroupoua,  707.                                 ^H 

general,     in     hip-diaeus, 

83. 

of  the  external  oriSce,  708.            ^M 

11»3. 

atruraona,  843. 

eauaea  of,  708.                          H 

how     diatingniabed      from 

Ulceration  in  entoro-colitia,  140. 

cunrae  of,  708.                          ^M 

chronic  diarrhoea,  136. 

of  iBtoslinea,  follicular,  84. 

aymptoma  nf,  708,                    ^M 

in  aoate  diarrbu*al  diaeaae, 

of  rectum,  346. 

treatment  of,  709.                     H 

89. 

of    atomnch    rare    in   ohil- 

Drio  acid  in  children,  397.                     H 

it«     diacrimination      from 

dren,  43. 

in  the  blood,  766.                       H 

dyapopoii,  10. 

with       inflammation       of 

Urinating,  poaitiuu  in,  604.                    ^M 
Urine,  blood  in,  326.                               ^M 

itf  rolation  to  tabea  mesen- 

lymph-Dodulea, .H4. 

terioa,  211. 

Ulna  abeent,  9:U. 

chyloua,  329.                                       ■ 

not  often  derived  from  la- 

fraciureof,  1076,  lOSl. 

in  anvmia,  773.                                 ^M 

berouloua  food,  212.213. 

luxated  alone,  lll.'l. 

in  cbloroeia,  779.                              ^M 

of  minor  jointa,  1238,  12i)3. 

Dinar  club-hiin.l.  937. 

in  dyapepaia,  8,  19.                           H 

diagDoaia  of,  123tl. 

Umbilical  hemorrhage.  687. 

inentero-oolitia,  1.39.                      ■ 

looalitation  of,  1239. 

acauaenf  atuemio,  774. 

in   infectioua  bwmoglobin-             ^M 

prognuaia  of,  1 260. 

caufCH  of,  6H7. 

nria,  830.                                      ■ 

treatment  of,  120(1. 

thrombosia,  pblebitia,  aepti- 

in  lenlcBsinia,  78(1.                            ^M 

of  ovariea  and  tubea,  739. 

oemia,  693. 

in  pernicioua  aiiismia,  811.             ^M 

of  panoreaa,  399. 

tumor,    congenital,   opem- 

incontinence  of,  3UI.                       ^M 

of     arnorial      membrane, 

tion  for,  320. 

retention  uf,  674.                              H 

"1146. 

Umbilleua,  diaoaaee  of,  683. 

oaoaw  of,  674.                          H 

early     aymptonu     of, 

hemorrhage  of,  age  in,  089. 

dlaapiueii  o^  676.                      H 
pathology  of,  674.                    ■ 

1146. 

anlopay  in,  690. 

frequenoy  ot',  1146. 

in  grave  jaundice  of 

prognoeii  of,  676.                      H 

treatment  of,  1147. 

the  new-born,  411. 

aymptonu  of,  674.                     H 

with    obronio    peritonitia, 

prognotia  of,  690. 

treatment  of,  673.                     H 

277,  279. 

aedc  in,  689. 

auppreaaiun  of,  334.                         ^M 
Urinobilinuria,  40M.                                  ■ 

Tabei,   diaeaaaa   uf    Fallopian, 

ayinptoma  of.  689. 

-.-.1. 

tn-atnicnt  of,  690. 

Urtioaria  in  jaundice,  413.                     H 

feeding-,  103. 

aeutic    poiaoning    by    the, 

Uaac  on  clilorusia,  782.                              H 

Tubular  glanda  in  asateeroup- 

411. 

Ulerua,  743.                                              ■ 

oua  inflammation,  88. 

warty  tumor  of,  317. 

abaent,  744.                                          H 

Tumor  in  abaooaa  of  liver,  472. 

UnaonaciousDeu,  831. 

anatomy  of,  71 1.                                 ^M 

in  typhlitii,  2119. 

due  to  poiaon,  833. 

anvllKlmpwl,  747.                            H 

of    (ho    epigaatriam    aa  a 

from  iiiloxicallon,  832. 

arcuntua,  747.                                      H 

aigo  of    paaereatie  oar- 

to  detertuine  the  cauae  of. 

biournis,  747.                                     ■ 

oinoma,  398. 

832. 

duplex,  746.                                 ■ 

Tomora.  abdomiaal,  313, 

Undcrcloehing  in  dy»pcpaia,  17. 

unicollia,  746.                            H 

Anal,  3«3,  307. 

Unirnrn  uicru^,  743. 

bipartite,  744.                                      W^ 

of  bladder,  679. 

Union  in  feiuur  fracture.  1088. 

cordifumila,  747.                                   ™ 

of  Pallopiaii  tabM.  732. 

In  wnuu'la,  H7I). 

didclphya,  743. 

of  kldOHv.  479. 

uf  hritkcn  bonra,  1033. 

illaeuj4e«  of,  717. 

of  liver.  4.'i«. 

of  olavieli-.  mpid.  liiAo.         i 

duplex  ■•  inratna,  745. 

Luavfaka'a  eaae,  4M. 

of  digila,  U4I. 

Iieriiiit  of,  748. 
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^^ 

1 

IHerua  inciidirormli),  747. 

Vomiting  from  intossusceplioo, 

Wilki   on    lympfaatia   aaa'Biik, 

\ 

inrantlla,  741. 

266. 

801. 

uf  «  fcptns  »t  birlh,  743. 

in  Brigbt's  disease,  638, 663. 

Willurd,  Dr.  De  F.,  on  nmlfor- 

1 

opening   into   the   rectum, 

in  cholera  infantum,   137, 

niation;  of  the  )ieni>,  urethra, 

^^J 

33H. 

133. 

iinrl  blmlder.  6.1S. 

^^^1 

parrioollU,  748. 

in  dyspep.'ia,  i,  12. 

Wine  whey.  11«. 

^^H 

rudimcDtar;,  744. 

in  gastric  cnlarrh,  36. 

Wintergreen  in  inigraina,  «tiv. 

^^ 

■aptuK.  748. 

in  leukiriuia,  786. 

Wirsung.  canal  o(,  306. 

duplex,  746. 

in  peritunitis,  270. 

Wisiiiinn       on      bee  -  fracture. 

nniooroi*,  74&. 

in  pyloric  stcnoflis,  40. 

111.^7, 

in  ly]>hlitis,  299. 

Wouib,  fracture  of  leg-bonce  lo. 

recurrent,  22.    S-r  Cyclical 

loyj. 

V. 

Viiniiting. 

Wooilward   on    fircal    bafteria. 

Von  BruiiF  s  U"tci>ol»-«t,  1275. 

171. 

V»gin»,712. 

Vnlnernbility  of    lissues    whan 

Worm-diatbesis,  218. 

•biCDOo  of,  749. 

assailed  by  bacteria,  73. 

WormM.  a  cause  of  anirmia,  773. 

atreiia  of,  749. 

Vulvn,  nbfcnce  of,  749. 

vau'ing  obttruciiuna,  248. 

07«U  of,  724. 

annloui)  of,  7 in 

iu  bile-duclx,  4IU. 

ditMMW  of;  718. 

cou'lylnutnta  of,  727. 

in  dyspepsia,  6. 

double,  749. 

diieiiiios  uf,  726. 

.S'«»  also  Apu»ride«,  Para- 

opening into  tha   rastum, 

foreign  brHlies  in,  7.10. 

sites,  Tape-worm,  Pin- 

S.H8. 

Vulvo-vafEtiiitii>,  7 IS. 

Worms,  etc. 

^B 

BtenoRiK  of,  749. 

treatment  of,  719. 

Wound*.  s.',7,  sflH. 

^^^M 

Vsginitit,  718. 

infecliuns,  720. 

acute  pain  iu,  868. 

^^^M 

Vklgua,  96(1. 

diagnorio  of,  720. 

after-trealmrnt  of,  SSS. 

^^^M 

traatuient,  U78, 

treatment  of,  721. 

amjiutatiun  fur,  S69 

antiseptics  In,  SS2. 

arrest  of  httur.rrhage,  S76, 

^^^H 

Vuider  Veer,   Dr.  A.,  on  di>- 

^^^B 

eues  of  the  bladder,  ft74. 

1 

Virietiet  of  fnioturea,  1049. 

W. 

by  ligature.  878. 

^^M 

Varus,  9S8. 

by  prauure,  S78. 

^^^1 

VatoulnriiatioD  in  woonds,  871. 

Waitx  00  radlui-fraotare,  1079. 

by  styptics,  879. 

^^^1 

Vein,   inflaiiiination   of  portal, 

Warty     tumor     of    umbilicus, 

by  torsion,  877. 

^^H 

420. 

317. 

asepais  for.  Ml. 

^^H 

Venomous  bite;,  HiB. 

Water.  afiiillcaUun   of,  after  a 
bandage,  846. 

bite-,  868. 

^^^t 

^'eno^fl  hum  in  nnft>mia,  77fi. 

blci'ding  in,  Snv. 

^^^M 

Ventilation  uml  anii'mia,  774. 

changes  of,  as  causing  diar- 

cleansing  of,  N42.  879. 

^^^M 

^m      Veratmm-poiaoning,  882. 

rhceal  diseaaa,  60. 

closure  of.  ST  7,  886. 

^B     Vergely  on  ehloruaii,  782. 

Weak    granulations  of    burns, 

complicatiooo  of,  SHi,  9(12. 

^H    Vermiform    appendix,    foreign 
H        bodies  in,  248. 

843. 

contused,  S07,  884. 

WeanlDg  as  a  eauie  of  diarrbcea. 

drainage     of,      879,      886, 

^H    Vemeuil    on     elbow-fraetarai, 

66. 

889. 

■ 

Webbed  digiu,  941. 

dresctog  of,  843. 

^H           on   fracture  of  lower  part 

Diilot's  operation   on, 

external   dressing  of,  881, 

^■^               of  humerus,  1068. 

942. 

88H. 

Vermcie  necrogenioB,  898. 

Norton's  opeiation  on, 

fever  in,  H(i9. 

Vertebra,  rotation  of  a,  1001. 

942. 

haaling  by  granulation  in. 

K      Vertebrs,  luxations  of,  1100. 

treatment  of,  941. 

872,  874. 

H      Vertebral  caries  taken  for  hip- 

rarictiea  of,  941. 

by  primary   adhesion, 
87 1. 

■^          discttHO,  1170. 

peois,  63S. 

Vesical  onlculi,  699. 

treatment  of,  637. 

under  a  scah  in,  874. 

Vessels,  foetal,  403. 

Weeping  sinews,  1362. 

hemnrrhage    in,    376-879, 

Vincent's  operation  for  imper- 

Weight a  cause  of  spinal  curva- 

881. 

forate  anus,  .^27. 

ture,  1004. 

immediate   union   in,  870, 

Violence  in  fractures,  1047. 

in  entero-colitis,  1.19. 

871. 

Virobow  on  hl»od  in  leukiomia. 

of  the  liver.  424. 

incised,  867. 

78.'!. 

weight-extension,  1160. 

gaping    or  sei>aratioo 

nn  chlomsis,  777,  782. 

Weisser  flus»,  717. 

of,  876. 

Viiioo  in  leukaimia,  786. 

Wet-nurse  for  dinrrhoas,  116. 

hemorrhage  of,  875. 

Vitalit.Tof  new  cells,  1142. 

for  dyKjicplic  infants,  2. 

shock  of,  876. 

Vocation  in    sjiiDal    ourvatura, 

Wharton,  Dr.  11.  K..  on  congen- 

treutnicnl of,  S76. 

1004. 

ital  malfurmationsof  tha 

lacerated.  767,  884. 

Vogt   on    fracture   of    surgical 

intestine,  etc.,  316. 

of  the  kidney,  689. 

neck  of  humerus.  in6i. 

on  rndius-fraclure,  1078. 

pain  in,  ssi. 

Volkmann      on      arthrectomy. 

White  on  resection  in  fracture 

poisoned,  868,  890. 

1217. 

of  humerus.  1067. 

hy  contact  with  BuidJ 

Vulkmann's  T-splint,  1288. 

White  blood-cdls  in  leukiemia. 

frfm  dead  bod- 

Voluntary wry-neck,  981. 

788. 

ice.  898. 

Volrulus  in  children,  260. 

Alonls,  98. 

treatment  of.  90U. 

^B             intussusception          dlstio- 

swelling.  1129. 

by  eootact  with  secre- 

^H              guisbed  from,  267. 

Whitsun  on  future  of  olavtolay 

tions   from  diseased 

^           signs  of,  267. 

1062. 

animals,  893. 

Vomiting,  444. 

Wbnopingcottgh    a    causa    of 

from  ttiugs,  bites,  etc.. 

ojclieal,  22.     Stt  Cyclical 

frauture,  1048. 

890. 

Vomiting.                              1 

Widerbofer's  views  on  bacteria, 

sympluma  of,  891. 

fitful.    22.     8t«    Oyelioal 

172. 

Irrntment  of,  892. 

l_^               Vomiting. 

Wight  ftu  eomhiualioD  uf  iQJu- 

puncturcii,  867,  883. 

^k           from  gastric  ulcer,  M. 

ri«f  of  arm,  1070. 

npid  bealiiig  ot,  869. 

INOKX  TO   VOLUME  m. 
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Wound*,  nmote  •ffesU  o(  8(9. 
rapsir  ot  870. 
•hook  or,  808,  884. 
iDtara,  880. 
tnument  of,  88i. 
Wright  on  frmetura  of  oondyl* 

ofhnmanu,  107.S. 
Wriit,  Inutionof,  1 1  IS. 
bMkwanl,  1114. 
oompoand,  II1&. 
forwud,  1114. 
lateral,  1114. 
lowar  radio-nlBur  ar- 
UonUtion,  1114. 


Writt,  luzktloo  of;  with  fhwv 
tnra,  ins. 

■pnin  of,  8M, 
Wrift-naglion,  ISM. 
Wrist-Joint  ampotationi,  18S0. 
Wry-naok,  079.   .Sm  ToitieoUii. 

and  eario,  lOSO. 


Xiphoid    oartUage    dkplMad, 
flOS. 


Tallow  atrophy  of  tha  Hrar, 
607.  See  lAjm,  Tallow  Atro* 
phy  of. 

Tdlowlih-giaan  oolor  in  ehloro* 

■ii,778. 


Zander  on  tha  blood  in  ehlonaii, 

780,  781. 
ZoDM  In  amyloid  livar,  441. 
Zymogen  in  panoieaa,  S71. 


END  OF  VOLUME  TO, 
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